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Abstract—In today’s wireless communication, there has
been an increasing need for more compact, portaiole
wideband radiators. There is a need to evolve arden
designs to minimum size which can be used in many
practical applications in modern 2G, 3G, LTW, Wiid
WiMax wireless communications systems. Fractatramt

is one such antenna which is irregular in shape &nis
mainly used for wireless applications. Thus, thgctive is

to design a novel fractal geometry which exhibiwdf s
similarity property and can be confined to spadéhe new
proposed fractal antenna is designed in such a thay it
can be operating at a frequency of 2.4GHz. Thiscstire

is built up through replication of a base shapepiaving
antenna performance. The purpose of this projectoi
explore fractal elements antennas through simutatod
design experimentation. In the proposed approach,
simulators are carried out using FEKO simulator é&fd

the results are compared with the existing struesuof
monopole and Koch fractal. The design is impleeiin
planar structure also to improve its characteristizzhen
compared to the wire monopole.
Keywords—Fractal antenna, Koch fractal,
radiation pattern, Theta gain and Phi gain.

Antenna

l. INTRODUCTION
An antenna is the basic elemental components of the

communication system. An antenna or aerial is antetal
device that converts electric currents into radiaves and
vice versa and therefore antenna performs as aduaer.
Antennas operate as a link between the sourceéosfpace

or free space to recipient. The uniqueness of the
communication system is mainly dependent on the
characteristics of the antenna used in the sysfEne
antenna is used in wide varieties of
applications. Radio waves are the electromagnetic
waves that carry signals via air or through freacspat
the speed of light with almost no transmission .IdRadio
source as well as recipient are mainly used to epnv
signals or information in systems including broadtaidio

or radio, television and mobile communication, Wiss
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Fidelity/Wireless local area network (Wi-Fi /WLANYHata

and communication networks, peer-to-peer commuioitsit
links such as phone, data networks, satellite Jimkany
other remote controlled devices such asgarage door
openers, and wireless remote sensors etc. Thisr pape
presents the objective to design a novel fractéérara in
planar configuration which exhibits stable gain amider
bandwidth. The fractals are a geometrical shapedchwh
exhibits self similar, repeating themselves at eddht
scales. Fractal antenna are widely used in appitat
across many industries, military, public safetylagpions.
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Fig.1: Iterated Fractal antenna
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. DESIGN OF MONOPOLE IN PLANAR
CONFIGURATION
The monopole antenna is designed for the frequericy

2.4GHz. The height of the antenna is quarter of its
wavelength and the wavelength is obtained by usimg
formula cO/f, where ‘cO’ represents the velocitywdve in
free space and ‘f' represents the designed frequeXethe
model unit is set as centimeters the lambda vakie i
multiplied by 100. The calculated height of oureamta is
3.125cm for the corresponding frequency. The feeithtp
acts both as the transmitter and the receiver. Boicu
surface is created as a planar surface and its batmdary

is dielectric and the bottom surface of the cubeild be
perfect conductor. A rectangle surface is creatbithvacts

as the ground plane for the monopole. The monopole
antenna is placed on the planar surface. The fegivén in
between the inner and outer boundary. We have dered
the parameters of reflection coefficients, VSWR
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measurement, impedance magnitude and gain of
antenna. The radiation patteror fmonopole antenna
Omnidirectional and is represented i-D view and the
above mentioned parameters are analyzed for va
frequencies.

M. DESIGN OF KOCH FRACTAL IN PLANAR
CONFIGURATIONS
The first iteration of the Koch monopole fractatenma wa:

designed for the frequency 2.4GHz. The fractalcstme is
formed by dividing the total length into three el
segments and each segment length is 1.0416cm. R
the center part and add an equilateral trianglentjpm
outwards. The first and the lasegment should not t
changed. The total wire length obtained is 4.166A
cuboid surface is created as a planar surface tanouter
boundary is dielectric and the bottom surface ef ¢hboid
will be perfect conductor. The second and thirdatien of
Koch fractal is designed using 2.4GHz. The lengthhe
Koch fractal for the second and third iteration4i466cm
and 5.566cm.

V. DESIGN OF NOVEL MEANDER ANTENNA
IN PLANAR SURFACE
The new proposed fractal monopole design procedsl

given in the following steps:
Step 1:A cuboid surface is created as a planar surface
its outer boundary is dielectric and the bottonfase of the
cuboid will be perfect conductor.
Step 2:The total height of the monopole antenrdivisled
into five segmentsAll the segments should be of eq
length of h/5.
Step 3: The second segment is removed and a spukse
is added pointing upwards.
Step 4: The fourth segment is removed and a squdse
is added pointing downwards. The other three satpr@,
3, 5) need not to be disturbed.
This proposed fractal monopole is designed for
frequency of 2.4GHz. The wavelength is obtained
I=c0/f*100 and the height h=1/4.
| = wavelength

c0 = velocity of light in free space (3x*m/s)

f =desired frequency in hertz

h = height of monopole anter
Step 5: Repeat the step 2, 3, 4 for further itensl
The increase in total wire length for Koch and g
fractal antenna is shown in table The total wire lengt
increases highly fonovel meander fractal than for the Kc
monopole. The design of Novel meander fractal antenn
planar configurations is shown in the Figur
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Table 1: Comparisons of wire leng

Iterations | Monopole | Koch M eander
1 3.125cm 3.125cm 3.125cm
2 3.125cm 4.166cm 5.625cm
3 3.125cm 5.556cm 10.125cm

Fig.2: Iterated Novel meander fractal antet

V. SIMULATION RESULTS

5.1. ANALYSIS OF ANTENNA PARAMETER!

Various parameters of proposed fractal antenna
analyzed and are compared with tresults of both
monopole antenna and Koch fractal monopole anteuritie
the substrate. The main considerations in our desig the
antenna gain, VSWR, impedance and reflection cdefit
52 RESULTS OBTAINED FOR THE KOCI
MONOPOLE

The analysis resultsf Koch wire monopole without usir
any sibstrate is depicted in the Fi. and the voltage source
is given at one end of the wire monop
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Fig.3: Koch fractal antenna and its radiation patt
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1.0GHz
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Fig.3.b Theta gain anéhi gain at the frequency of :GHz

5.3 RESULTS OBTAINED FOR NOVEL MEANDEI
ANTENNA

Fig.4.a Theta and Phi gaiat the frequency of 1.0G
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Fig.4.b Theta and Phi gain at the frequency of 244

5.3RESULTS OBTAINED FOR MONOPOLE WIT}

SUBSTRATE

A monopole rod is placed on the substrate to mbles ia
planar structure. A wire monopole of radius Ocentimeter
is converted into an rectangular strip of width &
centimeter. The outer surface boundary is dielec
whereas the bottom surface is perfect electric aotut
which acts as a ground for the voltage source edah the
port. The simulatiomesults are shown in thdg.5 below.

A s |
Fig.5: Monopole antenr with substrate and its radiation
patterr
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Fig.5.a: Theta and phi gain at the frequency of 1.0

Fig.5.b: Theta and phi gain at the frequency of 2.4t
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5.4. RESULTSOBTAINED FOR THE NOVEL PLANAR
FRACTAL 2"° ITERATION WITH SUBSTRATE

A novel meander line fractal antenna, which is gthon
the FR4 substrate of thickness 0.02 centimeter it
radiation patternwhich has been designed in pla
configuration including theta and phi gain pat is shown
in the Fig.6.

'y

Fig.6: Novel fractal antenna of'%iteration with substrat:
and its radiation patter

Fig.6.b: Theta and phi gain at the frequency of 2.4t
5.5.RESULTS OBTAINED FOR THE NOVEL PLANAF
FRACTAL 3rd ITERATION WITH SUBSTRATE

5

Fig.7: Novel planar fractal antennd®teration and its
radiation pattern with substra
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The Fig.7shows the design of novel planar fractal ante
which is placed along :-plane and its radiation pattern.
The current distribution in the novel planar fra@ntenna
is shown in the Fig.81 which the red color denotes t
maximum distribution of current along the antenadace.

1 urface current /]

Fig.8: Current distribution in thenovel planar fractal
antenna

VI, CONCLUSION

This new proposed fractal monopole is an efficiedliator
with the ablity to handle the frequency 2.4GHz withou
matching network. Significant size reduction wakiaeed
as compared to the traditional antennas. The cteaistics
of new fractal antenna were analyzed between
frequency ranges of -2.2GHz’ to ‘f+2.2GHz’. It is
observed that it exhibits good performance, refbec
coefficient, VSWR and real impedance at all thelyzeal
frequencies. This proposed antenna features se
controlling parameters making it very flexible ierms of
band allocation and fe tuning. The design and
development of a new fractal can be efficiently duse
many handset devices. A Novel planar fractal antenna is
also designed by implementing the meander linectire
as a rectangular patches on the cuboidal surfabe.
paramegrs are analyzed for this des.
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