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Abstract: This paper introduces a new square patch miniaturized antenna operating in L band. The
design and analysis of the antenna is executed using IE3D electromagnetic simulation software using
substrate parameter of glass epoxy FR-4 substrate. In this paper, a Square patch of 10X10 mm2 is
investigated. In further improvements, parts of the patch are removed in two iterations to obtain a
miniaturized antenna. The proposed fractal antenna has a great potential of application and gives a
stable radiation performance in the frequency range of 1.333 GHz to 2 GHz.
Keywords: L band, fractal antenna.
I. INTRODUCTION
Microstrip patch antennas are used in a broad range of applications from communication systems to
biomedical systems, because of its several attractive properties such as small size, low-cost
fabrication, low profile, robustness, simplicity, light weight, ease of production, conformability, ease
of installation and integration with feed networks. [1-2]However, despite of all these advantageous
properties, two most serious limitations of the microstrip antennas are its low gain and narrow
bandwidth as it limits the frequency ranges over which the antenna can perform satisfactorily. [34]Owing to miniaturization of communication equipments, antenna designs with reduced size
received much attention. The size reduction, together with gain and bandwidth enhancement is
becoming major design considerations for most practical applications of microstrip antennas for
wireless communication.[6] The bandwidth can be improved by various methods like adding slots
into the patch, increasing the substrate height, decreasing of substrate [5], associating several patch
elements to form an array antenna [7], introducing a capacitive coupling between the radiating
element and the ground plane, modifying the shape of radiating element and adding a shorting pin
[8].
In this paper, a miniaturized microstrip patch antenna with microstrip line inset feed arrangement
especially for aeronautical and amateur use is designed. The proposed antenna has a frequency
bandwidth of about 666 MHz (1.333-2 GHz) at -10 dB return loss with 50-Ω system impedance
which is sufficient to make the antenna useful for 1.4-2 GHz radar bands, TV and FM radio bands
and a variety of satellite communication purposes.
II.ANTENNA GEOMETRY
Figure 1(a) shows the 3-D view of the Square patch antenna. The substrate used has a dielectric
constant of 4.4 with a loss tangent of 0.0024 and thickness of 1.524 mm. This antenna is excited by a
microstrip feed line. In the first iteration to size reduction a square (2.5 X 2.5 mm2) is cut from the
patch one from each corner and one from center. Figure 1(b) shows the geometry of the first iteration
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antenna. In the second iteration a further square (1.25 X 1.25 mm2) is cut from the corners of two
edges. Figure 1 (c) shows the geometry of the second iteration antenna.

(a)
(b)
Figure 1 (a) Square patch antenna (b) First iteration (c) Second iteration

(c)

Instead of proficient in covering a wideband frequency, the proposed antenna is clearly small
compared to the conventional Square antenna.
III.SIMULATED RESULT
The proposed microstrip patch antenna has been optimized by using commercially available EM
simulator named Zeland IE3D. The simulated return loss results for square patch, fist and second
iteration are shown in Figure 2(a), (b) and (c) respectively.

(a)
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(c)
Figure 2 Return Loss Graph for (a) square patch (b) first iteration (c) second iteration

The simulated impedance bandwidth at -10 dB return loss is summarized in Table 1.
Table 1 Summary of resonance characteristics
Shape
Bandwidth (MHz, %)
Resonant frequency, fr
(MHz)
Square Patch
666, 45
1466.66
First Iteration
691.7, 43.6
1583.33
Second Iteration
666.7, 42.3
1575
The band thus obtained covers 1.333 - 2 GHz radar bands, TV and FM radio bands and a variety of
satellite communication purposes. The achieved antenna impedance is approximately equal to 50
ohm which is evident from the Smith chart shown by figure 3 (a), (b) and (c).

(a)

(b)

(c)

Figure 3 Smith Chart for (a) square patch (b) first iteration (c) second iteration

IV.DISCUSSION AND CONCLUSION
A miniaturized microstrip patch antenna has been designed for FM radio and TV communication
systems using Zeland IE3D software. The reflection coefficient is below −10 dB from 1.33 GHz to 2
@IJMTER-2014, All rights Reserved

292

International Journal of Modern Trends in Engineering and Research (IJMTER)
Volume 01, Issue 05, [November - 2014] e-ISSN: 2349-9745, p-ISSN: 2393-8161

GHz covering aeronautical and amateur uses, L band radar, TV and FM radio bands and a variety of
satellite communication standards. With the simplicity of feeding, the investigated antenna is a good
candidate for fabrication to be used for many communication applications. The antenna gives a
stable radiation performance over the entire frequency band with a good impedance matching of 50
ohm. The results obtained with proposed geometry suggest that this antenna with little more
improvements may be proved a useful geometry for modern communication systems.
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