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Abstract- In this paper the design of a compact Fractal Patch
Antenna (FPA) is presented. This MLA antenna has been
designed on FR4 substrate er = 4.4 and thickness h = 1.53
mm. A partial ground plane is used for impedance matching
and koch fractal patch are simulated to miniaturization of
antenna. There is a reduction of patch area around 30% with
the proposed antenna compared to the square patch of the
same size. The overall dimensions of the designed Proposed
FPA antenna are 20.0x20.0x1.6mm3. The result after the
simulation of FPA antenna has excellent ultrawide band
bandwidth from 2.5 GHz to 11.6 GHz corresponds to 134.82%
impedance bandwidth (9.1GHz) at VSWR 2:1. This ultrawide
band (UWB) characteristics of antenna has been achieved by
using the partial gnd concept. This forthcoming antenna
shows 8.2 dB improvement in the isolation. The result
obtained after simulation gives radiation pattern of FPA
antenna which is nearly omnidirectional in azimuth plane and
bidirectional in elevation plane.

Keywords- UWB, Slotted, Fractal, Meandering Line Patch and
Miniaturization.

I. INTRODUCTION

UWB is one of the most interested wireless
communication systems which can be used for monitoring,
positioning, security, microwave imaging and various
communication application. Due to its high gain,
omnidirectional radiation pattern, high data resolution, low
complexity, inexpensive properties, it is becoming more
attractive research phenomena for students and wireless
communication. The antennas with ultra wideband frequency
have been broadly researched and developed after the
declaration of the unlicensed bandwidth of 3.1 to 10.6 GHz as
UWB by Federal Communication Commission (FCC)
[1].Printed slot type antennas are mostly accepted for UWB
application. It is still a challenge to antenna designers to
design a compact, cost effective, high gain ultra wideband
antennas.

In recent years, due to its various number of benefits
including stable radiation pattern, high gain, low profile and
inexpensive fabrication the printed microstrip slot antennas
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were significantly researched. For UWB applications
numerous antennas were designed. Among them, one of the
antenna requires a large ground plane that rises dimension. As
a result, that is not included in microwave integration [2].
Various line feeding and waveguide feeding antennas were
offered for UWB applications. For achieving the
characteristics of wide impedance bandwidth monopole
architectures are commonly used, such as elliptical, pentagon,
rectangular, square, hexagonal, annular ring and circular ring
antennas [3-7].

A small elliptical ring antenna with a coplanar
waveguide for UWB application was inspected by Ren et al.
Wideband frequency has been attained by this antenna ranging
4.6 — 10.3 GHz which doesn’t cover whole UWB. Again the
full UWB was not attained by this antenna despite compacted
size [8]. A printed rectangular with dual circular slot patch
monopole antenna is proposed which acquires operating
bandwidth with a range of 3 — 11.5 GHz which covers the
entire UWB region. Although the size of the proposed antenna
has been reduced and antenna performance has been enhanced
significantly. The antenna is compact in size than antenna
stated in ref [9] and In expensive for fabrication for using low-
cost FR4 substrate. The spectacles slot shape patch with
microstrip line-fed and tapered slot ground make it perfect for
UWB applications.

In this paper, a Fractal microstrip patch with partial
slot ground plane organized high performance stable radiation
pattern, a compact antenna with a compact dimension of 20 x
20 mm2x1.6mm?2 is presented. Due to Koch slot patch with
microstrip line-fed and partial ground plane the proposed
antenna reached the wide bandwidth ranging 2.5-11.6 GHz
which makes it significant for using ultra wideband
application. Proposed antenna showing 8 dB improvement in
the isolation between the co-pol to cross-pol radiations.

Il. GEOMETRY AND WORKING PRINCIPLE

The dielectric chosen is FR4-epoxy substrate having
relative permittivity of 4.4 and the thickness of 1.6mm. The
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resonant frequency of the rectangular patch antenna, of length
L and width W can be calculated using the following formula.
Step 1: Calculation of Lambda (1)-

Lambda (A)=c/f=3x10"8/6.8"9
(M)=44mm at 6.8 GHz
Because (3.1+10.6/2=centre freq=6.8GHz)

Step 2: Calculation of L & W -
The center frequency will be approximately given by:
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Where fc=is centre freq=6.8GHz
er=4.4 and c=3x10"8
L=9.84mm
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For c=3*10"8 m/s2, fr=6.8GHz, ¢ r=4.4
Weget W=12.42mm.

Step 3-Feed width calculate by using
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We get Wf=2.8mm

Step 4: Calculation of Feed length (FI)-
Feed length (F1)=A /4*sqrt (4.4)

FI=5.5mm

Step 5: Calculation of Substrate dimension-
Ls=L+6h=10+6*1.6=19mm
Ws=W+6h=13+6*1.6=23mm

Step 6: Slot dimensions:

L1 =L/4=2.35mm

We take optimum values of L1 is 2.5mm

o

w

Fig.1 Geometry of the Proposed UWB fractal patch
antenna
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The proposed antenna is optimized by using the
HFSS simulation software and the optimized parameters are:

L = 94mm, W = 12.8mm, L1 = 2.5mm, Wf =
2.0mm,FI=6.0mm Ls = 20mm, GI=5.5mm Gw=20mm and

Ws =20mm

Figure 1 shows the design of both proposed UWB
fractal patch antennas and its dimension. As shown in the
Figure, the patches are fed by microstrip line.

(b) Modified Patch Antenna
Fig.2 Generation of Proposed UWB Fractal antenna

(a) Traditional Patch Antenna

I1l. RESULTS AND DISCUSSIONS

Simulation of this proposed Koch fractal antenna has
been carried out in HFSS. The simulation results are given in

the following section:
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Fig.3 .Return Loss of Proposed Antenna
The simulated result of proposed antenna is operated
on UWB band that is 2.5 to 11.6GHz respectively.
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The simulated result of FPA antenna exhibits the
excellent ultra-bandwidth (UWB) from 2.5 GHz to 11.6 GHz
corresponds to 133.83% impedance bandwidth (9.1GHz) at
VSWR 2:1.
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Figure 5. Radiation patterns for the proposed antenna
with copolar and cross-polar in H plane at resonant
frequencies (a) 4 GHz, (b) 6 GHz and (c) 8 GHz
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Fig.5 it is observed that the radiation patterns of
antenna are Omnidirectional in H plane at freq 2.4GHZ. and
cross polarization in improved by using Koch fractal patch
antenna
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Figure 6. copolar and cross-polar in H plane at freq
6.8Ghz

The radiation patterns in H-plane at 6.8 GHz are
shown in Fig. 6. The simulated results of proposed patch
confirm a reduction in XP level by about 8 dB as compare to
traditional patch antenna.
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Figure 7. Freq Vs Gain of proposed antenna

The proposed antenna gain is shown in Fig. 7 which
is indicated the maximum gain of 4 dBi at 9 GHz. Gain
variations is from 0.8 dBi to 4 dBi over the UWB band of 2.5
to 11.0 GHz.

IVV. CONCLUSION

In this paper, a UWB Fractal patch antenna has been
proposed. The proposed monopole fractal antenna offers
UWB characteristics from 2.5 GHz to 11.6 GHz at VSWR 2:1.
It is observed that the radiation patterns of antenna are
omnidirectional in H-plane and bidirectional in E-plane over
the entire operating bandwidth. The simulated gain of patch is
around 4.0dbi. The H-plane XP value without koch is about 42
dB below the CoP and that get reduced by 8 dB resulting in
over 51 dB isolation between CoP-to-XP radiations. The
proposed fractal antenna is compact, low profile, and offers
very large impedance bandwidth required for next generation
UWB system.

Many Comparison has been study for UWB
applications. The use of Koch fractal in patch makes the
design conformal and more suitable for the miniaturized
applications. Such type of antenna can be useful for UWB
system as well as suitable for various military and commercial
wideband applications.
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