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Abstract- In this paper, A compact Fractal antenna is deiigned and examining novel Se!flsimi]arj}acta] geometry to reduce the size and to resonate
J‘br multiband ‘ﬁequencie& This antenna is microstrip line fed and its structure is based on j}actal geometrics. . Design and Analysis qf:ﬁactal antenna
is done by using Software ADS (Advanced Design System). The proposed antenna exhibits multiband characteristics with a small return loss and high
gfﬁciency at design j)equency qf 2.2GHz. The ultimate aim qf implementing Se!flsimi]arj}acta] concept in antenna design makes itj]exib]e in
controlling the resonance and bandwidth. . It is Ver)/j]exib]e, compact and has very small return loss at this designjiequency. It covers WLAN IEEE
802.11b and IEEES02.15, PCS(1900), GSM lower band, GSM higher band DCS(1800), IMT(2000), UMTS(2100), Wi-Fi, DARS(digital audio

radio service), WLAN and wireless applications.

Keywords—se!fsimi]ar geometry, ADS, return loss
I INTRODUCTION

Fractal is a rough or fragmented geometric shape that can be subdivided in parts, each of which is (at least approximately) a
reduced- size copy of the whole. Fractals are generally self-similar and independent of scale. There are many mathematical
structures that are fractals; e.g. Sierpinski gasket, Cantors comb, von Koch curves. Fractals also describe many real- world objects,
such as clouds, mountains, turbulence, and coastlines that do not correspond to simple geometric shapes. As we see fractals have been
studied for about a hundred years and antennas have been in use for as long.

Fractal antennas are new on the scene. That is, the antenna should keep similar radiation parameters through several bands. Second,
because the space-filling properties of some fractal shapes (the fractal dimension) might allow fractal shaped small antennas to better

take advantage of the small surrounding space
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Fig.1 Examples of fractal antenna pattern

These geometries have been used to characterize structures in nature that were difficult to define with Euclidean geometries. Examples
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include the length of a coastline, the density of clouds, and the branching of trees.

II Antenna Design

The self-affine fractal structure in this project is constructed by scaling a rectangle as shown in Fig. 1a. The initiator SO by a factor of
two along its width and two along its length, which leads to four rectangles of equal dimension, is presented. The upper topmost

corner region is eliminated there by their retaining the remaining regions as shown in Fig. 1b. ie. 75% of the total area is

Retained and 25% is eliminated. First, the initiator SO is made to resonate at design frequency 2.4GHz by adopting coaxial feed
technique. This process is a repetitive procedure and is continued up to nth iteration. The width of the Microstrip patch antenna is

given by
C

2 foN(er+1)/2

® =3x108m/s
® er=44
fo=2.2 GHz

We calculated the width and it came out to be W=41.5mm
Calculation of the Length
The formula for the Effective length is given as

C

2 fo Vereff

Leff = 32.6 mm

Leff =

Self Similar

The phrase “self-similar” means that it looks same for all iterations and is super imposed of too many iterations and it portrays the self
affinity property of fractal geometry. When the fractal iteration increases, then the original patch reduces by 45% in size, thereby
maintaining a radiation pattern comparable to that of a normal patch. A self similar structure is one in which the length and the width
are scaled down by itself to a maximum number of possible iterations (n), through which the size of the geometry shrinks by
maintaining its individuality. A Self-affine concept has been implemented in designing a low profile antenna which provides flexibility
in obtaining a miniaturized antenna. By proper selection of scaling factor and optimization of the feed position, the antenna resonates

for multiband covering the near bands

Fractal Structure
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Fig 2.Self-Similar fractal structure

The self-affine fractal structure in this project isconstructed by scaling a rectangle as shown in Fig.1a. The initiator SO by a factor of
two along its width and two along its length, which leads to four rectangles of equal dimension, is presented. The upper topmost
corner region is eliminated there by there retaining the remaining regions as shown in Fig.1b. ie., 75% of the total area is retained and
25% is eliminated. First, the initiator SO is made to resonate at design frequency 2.4GHz by adopting coaxial feed technique. This
process is a repetitive procedure and is continued upto nth iteration. Figures. lc. to 1d. shows that the number of iterations undergone
by the initiator SO.
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IIT Result and Discussions
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Fig.4 Simulated return loss against frequency for the proposed antenna.
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Fig.5 current distribution for the proposed antenna.
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Fig.6 Radiation pattern and parameters of proposed antenna

IV Conclusion

A novel compact fractal antenna is proposed. Almost constant group delay is achieved. The good impedance matching characteristic,
constant gain, and Omni directional radiation patterns over the entire operating bandwidth of 1.7GHz—2.4GHz (0.7GHz), 2.5 GHz-
3GHz (0.5GHz) make this antenna a good candidate for wireless applications and systems. Return loss is -10 to -25 db and VSWR — 1-

2 and impedance- 48 to 50 ohm. Microstrip line feeding is provided to proposed antenna which is simple and suitable for this.
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