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Abstract - This research paper presents outline of a novel fractal antenna design for wireless, mostly for C band 
applications. Analysis of the proposed antenna is done by using Ansoft HFSS software. Because of the self-similar property 
in the fractal geometry of proposed fractal antenna it has the multiband activity. Space filling property is other fundamental 
property is which decides the abatement in the span of the antenna. Antenna is designed on FR4_epoxy material with 
dielectric constant of 4.4. The height taken is 1.6mm and operating frequency taken is 5 GHz. The antenna is simulated and 
results are found good. 
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I. INTRODUCTION 
 
Wireless communication technology is the greatest 
disclosure in the historical backdrop of humanity in 
the territories of advanced current communication 
systems. Wireless communication technique is a 
technique where exchange of data between at least 
one gadgets happens without the need of any physical 
media. Such frameworks depend vigorously on its 
antenna system for proficient transmission and 
reception of data as radio waves [3]. 
There is a need of multiband, low profile, wide band 
and compact antenna in modern wireless 
communication system. Regularly we have antennas 
working and no more two recurrence groups. Hence 
as per applications distinctive antennas are required 
which causes space controlling trouble. To battle this 
multiband reception apparatus is utilized which can 
work at a few recurrence groups. To fulfil the 
necessities of little size, low profile, simplicity of 
creation, minimal effort and multiband attributes, 
Microstrip Patch Antenna (MPA) are utilized [1].The 
regularly accessible shapes for microstrip patch 
antenna are rectangular, square, oval, circular and so 
on. When we compare microstrip patch antenna and 
regular used antennas then more focal points are 
offered by microstrip patch antennas. Fractal shape is 
utilized in multiband antennas for effective utilize [4]. 
Now a days for modern communication system we 
use small size and wideband antennas. To design 
multiband and broadband antennas, Fractal 
geometries have been utilized. Scaled down size of 
antennas can likewise be gotten utilizing fractal 
geometries too. Design of fractal antenna is another 
period of research. Distinctive radiation designs are 
required in various groups and multiband activity 
usefulness are requested in current communication 
system [2]. 
 
A fractal is recursively generated geometry that has 
fractional dimensions [11], as pioneered and 
advanced by Benoit B. Mandelbrot [2] [13]. Fractals 

are the structures happening in and around us in the 
nature. The primary utilization of fractals to the field 
of antenna theory was accounted for by Kim and 
Jaggar [12]. A fractal is a sporadic geometric shape 
subdivided in parts, every one of which is a 
diminished size duplicate of the whole shape. Latin 
word Fractus whose significance is broken, used to 
infer the word 'Fractal'. In fractal antenna, we isolate 
the entire antenna into little duplicates of itself which 
implies the reception apparatus i.e. antenna is part 
into parts which prompts increment long of the 
reception apparatus (antenna). At the end the border 
of antenna increments subsequently a greater amount 
of room is accessible for transmitting or accepting 
information [5]. These antennas give two 
fundamental points of interest. First is we can design 
little scaled antennas [6] and second is it can work at 
various frequencies [7]. 
Fractal antenna geometry energizes its investigation 
both as a small scale reception apparatus and a 
multiband arrangement additionally. There are 
various accessible shapes for fractal antennas, for 
example, Sierpinski cover, Sierpinski gasket, Koch, 
Hilbert bends and so forth that are implied for 
outlining the antennas. Their principle reason for 
existing is to build the border of the fix of radio wire 
without influencing the radiation attributes of the 
traditional antennas. Favorable position of the little 
connecting space can be consumed utilizing the space 
filling properties of microstrip fix fractal antennas 
[8]. The absence of adaptability in the control of the 
operational frequencies is a fundamental detriment of 
fractal geometry in antenna the design of these 
antennas. Typically, the operational frequencies are 
dictated by the kind of fractal utilized as a part of the 
plan [9].  There are diverse strategy to feed the 
microstrip patch antenna [10] and these are microstrip 
line, coaxial probe, proximity coupling and aperture 
coupling. In this paper microstrip line feed is used to 
feed the proposed antenna. In this paper the proposed 
antenna work at 5.92 GHz and also gives multiband 
operation. 
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II. ANTENNA DESIGN 
 
Antenna design starts with the rectangular ground 
plan with dimensions 22.5mm × 50mm and substrate 
with dimensions 45mm ×50mm×1.6mm. Draw the 
two rectangular patches one  vertical with dimension 
15mm×40mm and other horizontal with dimensions 
40mm×15mm and unit them at the center. This is the 
first iteration of proposed design. 
Further two vertical rectangles (R1 & R2) with 
dimensions 7.5mm×10mm are subtracted from the 
horizontal rectangle with dimensions 40mm×15mm 
and two horizontal rectangles (R3 & R4) with 
dimensions 10mm×7.5mm are subtracted from the 
vertical rectangle with dimensions 15mm×40mm. 
Also a rectangle (RM) with dimensions 
10mm×7.5mm is subtracted from the center of the 
patch. This is the second iteration of the design. 
Finally two rectangles (R5 & R6) with dimensions 
2.5mm×5mm are united at the centre of rectangles R1 
& R2 respectively. Similarly two rectangles (R7 & 
R8) with dimensions 5mm×2.5mm are united at the 
centre of rectangles R3 & R4 respectively. Then a 
rectangle with dimensions 5mm×2.5mm (RMM) is 
united at the centre of rectangle RM. 
The design of proposed antenna is shown in Figure 1. 

 

 
(a)                                      (b) 

 
(c) 

Figure 1: Design of proposed antenna (a) Iteration 1 (b) 
Iteration 2 (c) Iteration 3. 

 
III. RESULTS 

 

 
 

Fig.2: Return Loss Characteristics for Iteration 1. 

Fig.3: Return Loss Characteristics for Iteration 2. 

 
Figure 4:Return Loss Characteristics for Iteration 3. 

 
Figure 5: VSWR Plot (Red-Iteration 1, Blue-Iteration 2, 

Green- Iteration 3). 

 
(a)                                            
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(c)                                              
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(e)                                                

 
 (f) 

 
Figure 6: Two dimensional radiation pattern at frequencies (a) 
7.1055 GHz (b) 5.9296 GHz (c) 8.0101 GHz (d) 5.6583 GHz (e) 

5.9296 GHz (f) 7.5578 GHz. 
 
Fig.2, Fig.3 and Fig.4 shows the return loss for 
iteration 1, iteration 2 and iteration 3 of proposed 
design respectively. Fig.5 shows VSWR plot and 
Fig.6 shows the two dimensional radiation pattern at 
corresponding frequencies. The simulated results of 
proposed antenna are listed in the tables given below. 
 

 
 

Table 1 Iteration Results 

 
Table 2 Simulated Results of Proposed Antenna (3rd Iteration) 
 
CONCLUSION 
 
In this paper, by applying the concept of fractal a 
multiband antenna is designed. It is having the 
wideband up to 460 MHz. Also gain up to 6.8635 dB 
is obtained at 5.9296 GHz. This properties are 
obtained by using the concept of DGS. The 
simulation results i.e. return loss, VSWR, bandwidth, 
gain of antenna are calculated and are found good. It 
can be used for wireless application mostly for C 
band (4-8GHz) applications. 
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