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Abstract

In this paper microstrip patch antenna is
designed for ultra wide band application. Giuseppe
Peano algorithm is applied on microstrip patch
antenna with rectangular patch of size 30x 24 mm?.
Coaxial Feed line is used with the patch antenna and
results are carried out by using FR-4 as dielectric
substrate. The proposed antenna obtained an ultra
wide band of 4.94GHz bandwidth having minimum
return loss of —32.73dB. The maximum gain produced
by the proposed antenna in this ultra wide band
range is 2.37 dBi. Hence, the proposed antenna
covers C and X band so it can be used for RADAR
applications. The change in antenna height is also
analysed. Design and simulation is carried out using
IE3D simulation software.

Keywords - Microstrip patch antenna, FR-4
substrate, Giuseppe Peano fractal geometry, coaxial
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l. INTRODUCTION

Antenna is important ~ component  of
communication system. The patch antenna is useful
because they are printed directly on to the circuit
board. Microstrip patch antenna consists of a
conducting patch on one side and dielectric substrate
with a ground plane on the other side. The two
feeding techniques used to feed microstrip antenna
are contacting and non-contacting. Contacting feeding
techniques aremicrostrip line feed and coaxial feed.
Non-contacting feeding techniques are aperture and
proximity coupled feed. Advantages of patch antenna
are simple and inexpensive, compatible with MIC
designs, low fabrication cost, less weight. Fractal
geometries are used to reduce the size of antenna.
Fractal is rough of fragmented geometric shape which
can be sub-divided into parts. Fractals have features
like finite structure at small scale, self similar, simple
and recursive. Self similar property is designed to
receive and transmit over a wide range of frequency.
Space filling property is used by fractal to reduce
antenna  size. Fractals have applications in
Astronomy, Computer science, Telecommunication,
Medicine, mobile application.

1. LITERARURE SURVEY

Nagpal et al. [1] proposed E-shaped fractal
microstrip patch antenna with defected ground
structure for wireless applications. Different iterations
of fractal geometry caused self-similar E shape
structures. For obtaining good bandwidth, Different
DGS configurations had been applied. This antenna
was designed using FR-4 as substrate and operated at
3.7GHz, 6.7 GHz, 7.9 GHz and 8.7 GHz with
bandwidth of 120 MHz, 500 MHz, 225 MHz and 315
MHz. This antenna found its application for Wi-Max,
C Band and X band applications. This antenna is
having small dimensions of 20X25 mm? Results
have been compared first making E-shaped patch
which modified to form wang shape followed by
fractal antenna.

Khidre et al. [2] presented U slot microstrip
antenna for higher mode applications. This antenna
resonated ina a band from 5.17 GHz to 5.81 GHz
hence useful for number of applications. This antenna
was having dual radiation beams with both beams
were directed at center frequency. This antenna was
having a gain of 7.92 dBi. This antenna found its
applications for different wireless applications. This
antenna exhibit impedance bandwidth of 11 % at
VSWR less than two. This antenna was having
dimensions of 64X 74 mm?. Substrate was having a
dielectric constant of 2.2 and thickness of 3.1 mm.
Design and simulation had been carried out using
HFSS.

Gupta et al. [3] designed multiple band microstrip
patch antenna. This antenna had been useful for c
band and x band applications. This microstrip antenna
was having a patch with different slots so as to have
good antenna characteristics. These slots were four u
slots, two small and two large and one | shaped slots.
This antenna was having compact size of 25 X 23
mm?. Feed to this antenna is given by coaxial feeding
technique and feed point is chosen properly. Design
and simulation had been carried out using HFSS
simulation software. This antenna was having
bandwidth of 140 MHz from 5.85 GHz to 6 GHz and
1.21 GHz from 7.87 to 9 GHz. This antenna can be
used for WLAN, C band and X band applications.
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Janani.A et al. [4] designed E-shaped fractal patch
antenna for multiband applications. For obtaining
multiple bands, fractal geometry had been used. First
of all, entire length was divided to form E shape patch
by cutting two slots. On each section, fractal
geometry was applied so as to make fractal antenna. .
The proposed antenna had dimensions of 150 mm by
130 mm using two FR-4 having thickness of h=0.8
mm and h= 1.6 mm and an air gap having thickness
h= 4 mm between two FR-4 as substrate. The design
and simulation had been carried out using HFSS
simulation software. The main parameters at
operating bands such as return loss, impedance, gain
had been studied. This antenna found its application
for different applications for mobile communication.

RamavathA et al.[5] Design of Hybrid Fractal
Antenna For UWB Application. It uses antenna of
size 30x25mm?and is designed using Giuseppe peano
and Sierpinski Carpet fractal geometry. The antenna
feed is through microstrip line. It uses only FR-4
substrate.FR-4 has dielectric constant is 4.4, thickness
of substrate is 1.6mm. Giuseppe peano fractal
geometry is applied to edges of rectangular patch and
Sierpinski Carpet fractal is implemented by making
circles by cutting slots on patch antenna. This antenna
is analyzed using CST Microwave studio suite 2011.
Antenna is placed on semi elliptical ground plane and
produce gain and omnidirectional pattern.

I11.  ANTENNA DESIGN

Giuseppe peano geometry is applied on microstrip
patch antenna with two level iterations. Antenna
height is 2 mm in all iterations.

A. Design of Giuseppe Peano fractal
antenna

Rectangular patch is designed using Giuseppe
peano geometry with all dimensions given in table
1.1t is depicted from figure 1 that 0" iteration is done
on ground and no fractal geometry is applied on it. .
FR-4 has been used as substrate. The 1% iteration
antenna design is shown below in figure 2

patch

Figure 1. 0" iteration design

Table 1:- Dimensions of Giusepe Peano fractal antenna

Variable Value
Length of patch 30 mm
Width of patch 24 mm
Length of ground 35 mm
Width of ground 30 mm
Thickness of substrate | 2mm
Feeding technique used | Coaxial
Substrate used FR-4
Dielectric constant 44
Loss Tangent 0.02
Feed point -12,-8.8

Figure 2. 1% iteration design

On the patch antenna Giuseppe peano geometry is
again implemented on 1% iteration design which is
shown below in figure 3
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(AVA RESULTS & DISCUSSION

Figure 3. 2" iteration design
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Figure 4. Return loss versus frequency for different
iterations

Table 2:- Comparison Results of Different Iterations

Iterat | Resona | Retur | Ga | Directi | Bandw
ion nce n in vity idth
Num band Loss( | (d (dBi) (GHz)
ber (GH2) dB) | Bi)

om 7.96to0 | -1959 | 1.4 | 11.46 0.882
Iterati 8.88 9

on

1% 6.64t0 | -22.83 | 2.2 | 10.61 5.44
Iterati 11.95 6

on

2" 6.74t0 | -32.73 | 2.3 | 10.69 4,94
iterati 11.68 7

on

Figure 4 shows comparison result of all iteration. It
covers the range of ultra wide band applications. The
antenna characteristics for 2" iteration are better than
0™ and 1% iteration designs. It has bandwidth of
4.94GHz and gain is 2.37dBi. It covers C and X
microwave bands. The proposed antenna can be used
for long distance radio telecommunications,
microwave relay, wi-fi , satellite communciation and
Radar. Now the effect of change of height has been
studied.

A. Effect of change of height

The effect of using different height is also
studied. Firstly the proposed design has been made
using FR-4 as substrate. Then the effects on antenna
characteristics are studied by changing the height as
24mm and 1.8mm. Both of these effects are
discussed below.

Effect of height on rectangular patch antenna
with Height 2.4mm

1 aBrscLan

e \
\

Freauency (GHz)

Figure 5 Return Loss versus Frequency for antenna
height 2.4mm

From figure 5 it is observed that antenna with 2.4mm
height produces ultra wide band of 3.64GHz and has
a maximum return loss of -14.53dB.

Effect of height on rectangular patch antenna
with Height 1.8mm

—=—T" dBIS(1,1]

dB

[ 2 4 B
Frequency (GHz)

Figure 6 Return loss versus frequency for antenna
height 1.8mm

This antenna resonates at 7.1GHz and 8.61GHz
having return loss of -18.31dB and -29.07dB
respectively

a 2 a 6 8 10 12
Frequency (GHz)

Figure 7 Comparison of return loss versus frequency

for different height
Table 3 Antenna Parameters using Different height
Ante | Resona | Retur | Ga | Directi | Bandw
nna nce n in vity idth
heigh | band Loss( | (d (dBi) (GH2)
t (GH2) dB) Bi)
2mm | 6.74 to | -32.73 | 2.3 | 10.69 4.94
11.68 7
24m | 6.3 to | -1453 | 24 | 10.26 3.64
m 10 1
1.8m | 6.86 to | -28.89 | 2.7 | 11.09 4.72
m 11.59 3

From figure 7 the antenna height 2mm produces
better results than the other two heights. It produces
an ultra wide band of 4.94GHz with maximum return
loss of -32.73 dB.
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V. CONCLUSION

Microstrip Patch Antenna was designed using

Giuseppe Peano Fractal Geometery.The antenna is
simulated using coaxial feed line and FR-4 dielectric
substrate. Two level iterations have been applied on
the patch. The results for change in antenna height are
also analyzed. The antenna with height 2mm obtained

an ultra wide band of 4.94GHz

bandwidth with

minimum return loss of —32.73dB and maximum
gain produced by the antenna in this ultra wide band
range is 2.37 dBi. Hence, the proposed antenna
covers C and X band so it can be used in RADAR,

radio telecommunication,

satelitte communication

application.
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