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Abstract—This paper presents a novel fractal antenna structure 

proposed for UWB (Ultra – Wideband) applications. The frequency 
band 3.1-10.6GHz released by FCC (Federal Communication 
Commission) as the commercial operation of UWB has been chosen 
as frequency range for this antenna based on coplanar waveguide 
(CPW) feed and circular shapes fulfilled according to fractal 
geometry. The proposed antenna is validated and designed by using 
an FR4 substrate with overall area of 34x43 mm2. The simulated 
results performed by CST-Microwave Studio and compared by ADS 
(Advanced Design System) show good matching input impedance 
with return loss less than -10dB between 2.9 GHz and 11 GHz. 
 

Keywords—Fractal antenna, Fractal Geometry, CPW Feed, 
UWB, FCC. 

I. INTRODUCTION 

HE fractal geometry become more involved in the printed 
antenna conception, especially in Ultra Wideband (UWB) 

applications, due to the opportunities offered by this geometry 
such as smaller size, improvement of performances and gain 
optimization. Fractal means fragmented geometric shape 
subdivided in parts and each part is an imitate image with 
reduced size of the main form. Fractals are often self-similar 
and independent of scale [1], [2]. 

With the growth of wireless communication systems and 
applications, the demand of low profile and wideband 
antennas increased, in order to satisfy this progress, the fractal 
antenna with coplanar waveguide (CPW) Fed supposed to be 
the appreciated candidate [3]. 

Another advantage of CPW is that the characteristic 
impedance can be calculated by the ratio of the feed line width 
and the width of the gap between the ground plane and feed 
line [4].  

This paper presents a new circular fractal antenna for UWB 
applications. The proposed fractal antenna has advantages of 
compact size, low manufacturing cost, easy fabrication, low 
profile, and very small ground plane that can be appreciated 
for antenna to be integrated in compact UWB systems [5]-
[14]. 

A complete study of antenna has been done by studying the 
Return Loss, VSWR and radiation pattern in order to identify 
the performances and features of the proposed antenna.  
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II. ANTENNA DESIGN 

The proposed antenna is shown in Fig. 1, the substrate used 
to implement this antenna is an FR4 with a relative dielectric 
permittivity εr=4.4, thickness of h=1.6 mm and dimensions of 
34x43mm2. 

The designed antenna is based on CPW fed, where the 
width ground plane is WG = 15 mm and the length is LG = 16 
mm. the gap between the ground and the transmission line, 
where the width is 3 mm, is S = 0.5 mm. The complete 
dimensions are shown in Table I. 
 

 

Fig. 1 The Geometry and configuration of the proposed CPW UWB 
antenna 

 
TABLE I 

THE OPTIMIZED DIMENSIONS OF THE PROPOSED ANTENNA 
Parameter Value(mm) Parameter Value(mm) 

WS 43 M 0.2 

LS 43 N 0.1 

WG 15 D 17 

LG 16 D1 4.05 

S 0.5 D2 1.925 

G 1 D3 0.8625 
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III. RESULTS AND DISCUSSION  

The antenna design and simulation is performed by using 
the Finite Integration Technique included in CST Microwave 
Studio, in order to optimize the lengths of the ground planes 
(WG, LG), the gap (S) between the ground planes and feed 
line and the distance (G) which separates the circular radiator 
to the ground planes. Once the above parameters have been 
detected and optimized, the next step was to make the main 
circular slot in different positions in circular radiator to keep 
the self-similarity of the fractal antenna geometry. 

As shown in Fig. 2, the fractal antenna improves the 
matching input impedance in the whole FCC frequency band 
between the frequency 3.1 GHz and 10.6 GHz with return loss 
less than -10dB. 

 

 

Fig. 2 Return Loss versus frequency by CST 
 

In order to double check the results given by CST 
Microwave it was necessary to use another electromagnetic 
software such as ADS (Advanced Design System) from 
Agilent Technologies using the method of moment integrated 
in ADS. The result is shown in Fig. 3. 

 

 

Fig. 3 Return Loss versus frequency in ADS 
 

As shown in the Fig. 4 a good agreement in terms of Return 
Loss (S11) obtained by CST and ADS. 

The radiation pattern is given by Figs. 5-8 in the plane E, 
which is shown that the antenna is omnidirectional in low 
frequencies such as 3 GHz and 7 GHz and slightly 
omnidirectional in high frequencies such as 8 GHz and 10 

GHz. 
 

 

Fig. 4 Return Loss versus frequency in ADS 
 

 

Fig. 5 The Diversity radiation pattern in E-plane of frequency 3.5416 
GHz simulated by CST Microwave 

 

 

Fig. 6 The diversity radiation pattern E-plane of frequency 7 
GHz simulated by CST Microwave 
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Fig. 7 The diversity radiation pattern E-plane of frequency 8.4604 
GHz simulated by CST Microwave. 

 

 

Fig. 8 The diversity radiation pattern E-plane of frequency 10.174 
GHz simulated by CST Microwave. 

 
The radiation pattern is given by Figs. 9-12 in the plane H, 

which is shown that the antenna is also omnidirectional in low 
frequencies which are 3.5416 GHz and 7 GHz and lose the 
Omni – directionality in high frequencies which are 8.4604 
GHz and 10.174 GHz. 

 

 

Fig. 9 The Diversity radiation pattern in H-plane of frequency 3.5416 
GHz simulated by CST Microwave 

 

 

Fig.10 The diversity radiation pattern H-plane of frequency 7 
GHz simulated by CST Microwave 

 

 

Fig. 11 The diversity radiation pattern H-plane of frequency 8.4604 
GHz simulated by CST Microwave. 

 

 

Fig. 12 The diversity radiation pattern H-plane of frequency 10.174 
GHz simulated by CST Microwave 

IV. CONCLUSION 

The designed fractal UWB antenna with CPW Fed detailed 
in this paper, considered as original antenna that can be used 
in the released frequency band 3.1 – 10.6 GHz for FCC as 
Ultra wideband (UWB), because the Return Loss graph has 
been matched at 50 Ω and less than -10dB within the above 
range simulated by both software CST Microwave and ADS. 
The final circuit is miniature, low cost and presents good 
performances in term of radiation pattern and matching input 
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impedance in the whole FCC frequency band which validate 
this fractal antenna for UWB applications. 
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