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Abstract : Microstrip patch antennas have been widely used in a various useful applications, due to their low
weight and low profile, conformability, easy and cheap realization. A low profile patch antenna for WLAN
application is proposed in this paper. This proposed antenna is made by using the probe feeding and aperture
coupled feeding methods. This antenna is designed in order to improve the impedance bandwidth and obtain the
circular polarization without using truncated corners in patch. The impedance bandwidth will be increased by
making slots onto the patch. This unequal parallel slots patch antenna is the modified structure of E patch
antenna and U slot Patch antenna. This patch antenna provides a bandwidth of around 16.4% with 1.5 VSWR.
The simulation process has been done through high frequency structure simulator (HFSS). The properties of
antenna such as bandwidth , S parameter, VSWR have been investigated. This paper also aims at comparing
between different feeding methods.

Keywords — Aperture coupling, HFSS,Microstrip patch antenna, Probe feed, Return Loss, VSWR (Voltage
Standing Wave Ratio).

l. INTRODUCTION

A microstrip antenna consists of a very thin metallic patch placed on conducting ground plane,
separated by a dielectric substrate . A microstrip patch consists of a radiating patch of any planar geometry (e.g.
Circle, square, Ellipse, ring and rectangle) on one side of a dielectric material substrate and a ground plane on
the other side. Microstrip antennas have numerous advantages such as lightweight, low profile, easy fabrication
and simple modeling. They can be designed to operate over a large range of frequencies (1- 40 GHz) and easily
combine to form linear or planar arrays. It can generate linear, dual, and circular polarizations. The microstrip
antenna has different feeding techniques like probe fed, aperture coupled, proximity and insert feed. The
substrate dielectric constant used for microstrip antenna generally low (typically ~ 2.5) to reduced fringing field
but for less critical applications . The proposed antenna is designed for 2.45 GHz frequency with E shaped patch
and U slot patch . The proposed antenna is made by using probe fed and aperture coupled fed and simulated by
HFSS’11. A typical patch antenna is Shown in Figure 1.1
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Fig No-1.1 Microstrip Antenna

Il. TvYPES OF FEED

2.1Coaxial Probe Feed

Coaxial feed is the simplest feed for microstrip antennas. In this, an inner conductor of coaxial line is
attached to the radiating patch while outer conductor is connected to ground plane. The structure of coaxial
probe feed is display in figure 2.1. It has spurious radiation because the radiating and feeding systems are
disposed on two sides of ground plane and shielded from each other. The proposed antenna is designed for
2.45 GHz frequency for WLAN application. This antenna has patch size (L X W) mm with , = 2.2 dielectric
substrate. The serious limitation of microstrip antenna is narrow bandwidth, which is usually few percent
(<1%).
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Fig No-2.1 Coaxial probe feed and Aperture Coupled feed.

2.2 Aperture Coupled Feed

In this the radiating patch is etched on the top of the antenna substrate and feed line is etched on the
bottom of substrate. The thickness and dielectric constants of these two substrates may thus be chosen
independently to optimize the distinct electrical functions of radiation and circuitry. The basic structure of
aperture coupled microstrip antenna is shown in figure 2.1.

1. ANTENNA GEOMETRY FOR PROBE FEED
In this paper, We used various patch shapes like U slot, E Shaped and some another unequal shapes
slots in rectangular patch with different dielectric constants. But the best result is provided by unequal E shaped
slot with rectangular patch.

3.1 E Shaped Rectangular Patch Antenna

In this paper, the well known technique of an E shaped patch used for a wide band width. An E-shaped
patch antenna is easily formed by cutting two slots from a rectangular patch [4]. By cutting the slots from a
patch, gain and bandwidth of microstrip antenna can be enhanced. For this proposed antenna, size of ground
plane is (L X W) 76 X 88 mm and thickness of dielectric substrate is 6.7 mm with r = 2.2.The geometry of E
shaped patch antenna is shown in table 1. 1

patch antenna is shown in table 1. 1
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Figure 3.1 Geometry of Unequal E Shaped Patch Antenna

This E shaped patch antenna provides a 7.8 % (2.34 - 2.53 GHz) impedance bandwidth with 5.8 dB gain. The
figure 3.2 (a) and 3.3 (a) is shown the return loss in dB and smith chat for equal size of slots in patch. The E
shaped patch antenna is designed here, has -33 dB return loss. The gain curve is shown in figure 3.4 (a). This
antenna provides good VSWR (~1.02).

When the slot Sy ; gets shorter, it forms the unequal slots E shaped patch antenna as shown in fig 3.1 [5]. This
unequal E shapedpatch antenna  provides circular polarization. This antenna provides 16.4 % (2.15 GHz -
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2.53 GHz) impedance bandwidth at -10 dB return loss and 6dB gain.
Antenna Design Results

(PR NE

10000

(a)

© Smith Plot 1

V.
The figures 4.1, 4.2 and 4.3 are showing the return loss in dB and smith chat for unequal length of
slots in patch. The E shaped patch antenna designed here has near about (-32) dB return loss. The gain curve is
shown in figure 4.4, this antenna provides good VSWR (~1.5) . Table 2 shows simulated results.
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Patch Shape Freguency Gain Return Loss Bandwidth
E Shaped Patch 145 GHz s.6dB 31 4B 7.5 04
Unequal arms E Shaped Patch 243GHz 6 dB -31.2 dB 16.4 %
TABLE 2. Simulated Results For Probe Feed Patch Antenna
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V. Conclusion

An E shaped microstrip patch antenna is designed and by observing the simulated results we can say
that antenna is resonating at 2.45 GHz .which is most suited for WLAN application .From the above obtained
results we can say antenna is resonating at 2.45GHz ,and antenna will be used in WLAN application. The
design is simulated in HFSS.

A small-size Microstrip antenna for WLAN Application using probe feed and aperture feed is proposed
and successfully implemented. From the comparative study of different configurations of feeding techniques, it
is concluded that unequal slot in patch provides a bandwidth of 16.4 % with 6 dB gain and near about 1.06
VSWR and an aperture coupled feed microstrip antenna provides a bandwidth of around 24% with 1.04 VSWR.
This proposed microstrip antenna enhanced the impedance bandwidth and provides good matching. This
antenna is simulated by HFSS’11
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