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Abstract
In this paper a novel design of compact microstrip antenna with impedance of 187Ω is proposed. The antenna consists of a
rectangular patch with slits on the top face and a partial ground with slots at the rear end. The antenna is fabricated on FR-4
epoxy dielectric with relative permittivity of 4.4. The designed antenna has the capability of operating at 5.78GHz for wireless
applications. Single element, 1x2 array and 1x4 array has been designed and it is studied that from single element design to the
1x4 array design the antenna gain has kept on increasing respectively. The proposed antenna has Omni-directional radiation
pattern and it also poses a relatively excellent return loss. Radiation pattern is measured in antenna anechoic chamber. Feed line
used has characteristic impedance of 50Ω. Antenna parameters such as return loss and radiation pattern show reasonable
agreement with the simulated results. The antenna simulation is done using the Zeland Ie3D simulation software.
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I.

INTRODUCTION

Antennas have fundamental importance in the field of wireless communication. With the rapid development and advancement of
wireless broadband technologies we require light weight, low cost, and small size antennas. This antenna of 5.78GHz frequency
can be used in WiMAX (Worldwide Interoperability for Microwave Access). In contrast to the usual wireless-LAN/Wi-Fi
(802.11) WiMAX promises (1.) Much larger range up to 50km (2.) Connection with non-line of sight (NLOS), the latter only up
to relatively short distances of up to 5km in rural areas. In this research paper a simple design is proposed, this design is based on
a microstrip rectangular patch. Design parameters like shape of radiator, ground plane as well as feeding structure are optimized
to obtain the broadband impedance bandwidth. Microstrip antennas are mainly used in aircraft, spacecraft, satellite and missile
applications where small size, low cost, high performance and ease of installation are major constraints. Printed rectangular patch
with partial ground technique is presented in this paper. Extensive parametric study of slits in patch and slots in the ground has
also been carried out. Increase in overall bandwidth has been observed for effective position of these slits and slots. Details of
antenna design, software simulation and measured results are also discussed.
II. METHODOLOGY
Antennas have fundamental importance in the field of wireless communication. With the rapid development and advancement of
wireless broadband technologies we require light weight, low cost, and small size antennas. In this paper we have designed an
array of microstrip patch antenna at a frequency of 5.78GHz. Antenna efficiency in terms of return loss depends upon the
impedance matching between patch and transmission feed line. We get more efficient results when both transmission feed and
patch have perfect impedance matching. On the other hand substrate material and its height are also very important for radiation
pattern, high gain and bandwidth of antenna. The quality factor of the small radiating structures increases due to proximity of
grounding surface and high current density hence reduces antenna's impedance bandwidth. Meanwhile high current density
results in increase of impedance and joule losses therefore electrical field decreasing the antenna gain. Dielectric material with
higher permittivity is responsible for degradation of properties of the antenna as the surface waves produce a part of the total
power available for direct propagation on the dielectric surface. The antenna is fabricated on FR-4 epoxy substrate having
relative permittivity constant "r = 4:4, loss tangent (tan±) = 0.019 and substrate height = 1.6 mm.
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Fig. 1: Geometry of the Proposed Antenna
Table – 1
Table for dimensions
a =16mm g =5.7mm m =6.8mm
b =7.9mm h =6.0mm
n =1.5mm
c =2.0mm i =5.2mm p =10.0mm
d =0.8mm j =3.0mm w =34.0mm
e =1.0mm k =7.7mm L =36.0mm
f =2.0mm l =2.2mm

The steps involved in the design are as follows:
1) To design a single element: Single element was designed first, a rectangular patch of the dimensions mentioned in table 1
was constructed. Then to this patch a ʎ/4 transformer was merged followed by a 50Ω feed line.
2) To design 1x2 array of a single element: After designing the single element, a 1x2 array of the single element was designed.
For this feed line was needed for designed. Each element was designed with 100Ω feed line which was attached to the single
element via matching impedance of 70.71 Ω .After both the element feed line layout was ready in IE3D then it was merged
together to form 1x2 array.
3) To design 1x4 array of a single element: to design a 1x4 array of a single element, two 1x2 arrays were constructed, and then
an impedance matching network was constructed on similar lines as used in step 2.
For each construction, optimization both along the length and width was performed.
Each of the designed layouts are depicted below:
Single Element Layout

Fig. 1 : (a) Single Element Layout
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1x2 Array Layout

Fig. 1: (b)1x2 Array Layout

1x4 array

Fig. 1: (c) 1x4 array

III. MEASURED RESULTS
Single Element

Fig. 2: Frequency v/s dB graph

All rights reserved by www.ijirst.org

187

Design of Compact Microstrip Patch Antenna for Wireless Applications
(IJIRST/ Volume 3 / Issue 12/ 028)

Fig. 3: 2D Radiation Pattern

Fig. 4: 3D Radiation Pattern

1x2 Array

Fig. 5: Frequency v/s dB graph

Fig. 6: 2D Radiation Pattern

Fig. 7: 3D Radiation Pattern
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1x4 Array

Fig. 8: Frequency v/s dB graph

Fig. 9: 2D Radiation Pattern

ANTENNA
GAIN
DIRECTIVITY

Fig. 10: 3D Radiation Pattern

Table – 2
Antenna parameters
SINGLE ELEMENT 1X2 ARRAY
1.13716 dBi
4.84566 dBi
6.9476 dBi
9.33725 dBi

1X4 ARRAY
6.83955 dBi
11.6272 dBi

IV. APPLICATIONS
The applications of the 5.78GHz microstrip patch antenna array are as follows:
1) Radar applications
2) Mobile phones
3) Commercial wireless LAN
4) WiMAX
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V. CONCLUSION
In this paper we have presented an array of microstrip patch antenna of frequency 5.78GHz and having an impedance of 187Ω
which is capable of supporting radars, mobile phones, commercial wireless LAN, WiMAX etc. Excitation of antenna is made
through the wave port. By designing an array of a single microstrip patch antenna with good return loss, directivity and gain was
obtained. Also, as the number of single elements increased the microstrip antenna array results enhanced accordingly.
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