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Abstract: A 9 Slots dual band microstrip patch antenna is presented in this paper .The antenna resonates at 5.27 GHz
and 7.61 GHz frequencies. The antenna is fed with coaxial feed giving bandwidths of 11.87%& 11.22%and VSWR of
the both bands is less than 1.09.The proposed antenna can be used for WLAN (Wireless Local Area Networks)

applications.
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1. INTRODUCTION

Microstrip patch antennas are widely implemented in
many applications, especially in wireless communication
[1]. This is due to attractive features such as low profile,
lightweight, conformal shaping, low cost, high efficiency,
simplicity of manufacture and easy integration to circuits.
However, the major disadvantage of the microstrip patch
antenna is its inherently narrow impedance bandwidth.
Wireless communication have been developed widely and
rapidly, which leads to a great demand in designing low-
profile antennas, especially for WLAN and WiMAX
applications. Wireless local area network (WLAN) and
WiMAX technology is most rapidly growing area in the
modern wireless communication. This gives users the
mobility to move around within abroad coverage area and
still be connected to the network[2-4].There are numerous
and well- known methods to increase the bandwidth of
antennas, including increase of the substrate thickness, the
use of a low dielectric substrate and feeding techniques [5-
7]. Hence, we need an antenna which offers a low profile,
wider bandwidth and high gain. The feeding technique
used is coaxial feed technique as it can be placed at any
place in the patch.

The proposed 9 slots dual band microstrip patch antenna is
suitable for WLAN applications. The proposed antenna
resonates in the frequency range of 5.27 GHz and 7.61
GHz with bandwidths of 11.87% & 11.22% respectively
and VSWR of the both bands is less than 1.09. The
proposed antenna is fed by coaxial feeding and gives
return loss approximately -29 dB for both bands. These
slot antenna design structures have improved dual-band
responses for wireless communications [8-9].

2. PROPOSED SLOT ANTENNA DESIGN
The proposed antenna has dual bands that are used for
wireless communications such as WLAN applications.
The reason for having more slots in designed antenna is
for getting good return loss and VSWR .The geometry of
the designed antenna is shown in Figure 1.
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Figure 1. Geometry of the Proposed Antenna

In the proposed antenna all the 9 slots are used and equally
spaced on the patch. The material FR4 is used as substrate
with dimensions 80x120x3.4 (mm®) and its dielectric
constant value is €,=4.4.The antenna is resonates at5.27
GHz and7.61 GHz. The antenna is provided with coaxial
feed with suitable inner and outer conductor diameters.
The feed position is centered at left side of the patch. The
feeding technique used is coaxial feed as it can be placed
at any position in the patch. The dimensions of the patch
and the slots are shown in the Table 1.

Tablel: Dimensions of the 9 slots microstrip patch
antenna

Parameter & Symbol Dimensions(mm)
Patch length(L) 80

Patch width(w) 120

Slot length(l) 60

Slot thickness(t) 5

Slot distance(d) 5

Feed Inner conductor radius(r) 1.2

Feed Outer conductor radius(R) | 2.5
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3. RESULTS AND DISCUSSIONS
The important results obtained using the proposed antenna
are discussed in this section.

Return loss

Return loss is the ratio of power reflected to the power
delivered expressed in negative logarithmic db. The return
loss should be as low as possible for maximum power
delivery in microstrip antennas. The return loss plot of the
designed antenna is shown in figure 2.
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Figure 2. Return Loss Plot of the Proposed Antenna

For this proposed antenna dual bands are achieved. For the
first band the bandwidth is measured between the
frequencies from 4.99 GHz to 5.62GHz which is 11.87%
and similarly the bandwidth of the second band is
measured between the frequencies from 7.15 GHz to 8.0
GHz which is 11.22 % as observed from Figure 2.

VSWR

The VSWR is a measure of the impedance mismatch
between the antenna and the transmission line connected
to it. Higher the VSWR, greater is the mismatch between
antenna and feed line. The plot between VSWR and
frequency of the proposed antenna is shown in Figure 3.
The VSWR for proposed antenna is observed to be < 1.09
which is close to unity.
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Figure 3. VSWR Plot of the Proposed Antenna
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Radiation Pattern

Radiation pattern is the graphical representation and it
shows the variation of power radiated by the antenna as a
function of the direction away from the antenna. The
radiation characteristics of the designed antenna is
represented by the 2D radiation pattern at =0°,¢=90°.

The E-plane radiation patterns of both bands are shown in
Figure 4 & Figure 5. i.e. at @ = 0°.
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Figure 4. Radiation Pattern at 5.27 GHz for @ = 0°
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Figure 5. Radiation Pattern at 7.61 GHz for @ = 0°

The H-plane radiation patterns of both bands are shown in
Figure 6 & Figure 7.i.e. at @ =90°.
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Figure 6. Radiation Pattern at 5.27 GHz for @ = 90°.
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Figure 7. Radiation Pattern at 7.61 GHz for @ = 90°.
4. CONCLUSION

A 9 Slots dual band microstrip patch antenna is designed
to improve the bandwidth for wireless communications.
The antenna resonates in the frequency ranges of 5.27
GHz and 7.61 GHz with bandwidths of 11.87% & 11.22%.
The antenna is fed with coaxial feeding and VSWR of the
both bands is less than 1.09 is obtained from designed
antenna. It is suitable WLAN applications.
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