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Abstract:  
 This paper proposes wideband biconical antennas for UWB (ultra wideband) 
communication. A small biconical antenna with ground is designed. This antenna 
exhibits an omni-directional pattern over a wideband. But this structure is difficult to 
fabricate. Hence we propose a planar biconical antenna which is fed by a coplanar 
waveguide (CPW). The 10 dB return loss bandwidth is 7.4 GHz (3.4-10.8 GHz). The 
simulation results obtained using CST’s Microwave Studio are seen to be in good 
agreement with the measured results. 
 
Introduction: 
 Much attention has been paid to commercial ultra wide band (UWB) systems, 
since the Federal Communications Commission adopted a “First Report and Order” that 
permits the marketing and operation of a new radio transmission technology in February 
2002[1]. It is of a particular interest to design a compact antenna with good impedance 
matching characteristics over the whole UWB frequency range (3.1–10.6 GHz). Also, 
gain flatness and phase linearity are required for UWB antennas to suppress a distortion 
of waveforms[2]. Patch antennas are extensively used in wireless communications because 
of the following features: light weight, low cost, and ease of fabrication. As a drawback, 
it is well known that the bandwidth of patch antennas is narrow. Thus, many attempts 
have been made to widen the bandwidth of printed antennas. Various suitable antenna 
elements based on CPW-fed configurations have been proposed as a solution. This 
interest is related to the characteristics of CPW feed lines: low radiation loss, less 
dissipation, and easy mounting of shunt lumped passive elements or active devices 
without any need of holes as used in microstrip technology circuits. Biconical antennas 
are one of the promising candidates for UWB applications. However, the bandwidth of 
conventional printed biconical antennas is not yet sufficient to cover the UWB frequency 
band. In this paper, we propose a biconical antenna with ground and a CPW fed planar 
biconical antenna for UWB applications. 
 
Small biconical antenna design: 
 A three-dimensional biconical antenna is shown in fig. 1. The cross-section is 
shown in fig. 1(b). The physical parameters of this antenna are also shown. The structure 
is fed co-axially as shown in the figure. The angles of the cones ( uθ and dθ ) and other 
parameters ( 1 2, , , , , , , ,d c RL G H H H Rφ φ φ ) are optimized using CST’s microwave studio. 
The optimized parameters are as follows: 
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Fig. 1(a): The structure of a biconical antenna with ground plane 
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Fig. 1(b): Cross-sectional view of the structure with physical parameters 

  
Using these optimized parameters, the antenna is fabricated and tested. The return loss 
results are shown in fig. 2.  
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Fig.2: Return loss characteristics of the biconical antenna with ground 
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 It is seen that the proposed antenna offers a broadband characteristics. The 
bandwidth is nearly 7.5 GHz. The radiation patterns (E-plane and H-plane) at various 
frequencies in this band are shown in fig. 3. Since this type of antenna is difficult to 
fabricate, we propose a planar design in the following section. 
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Fig. 3: Radiation patters for the biconical antenna at various frequencies. 
 
Broadband planar antenna design and fabrication: 
 
 Fig. 4 shows the proposed antenna with the physical parameters that are 
optimized. The substrate used has rε =3.2 and height 1.575h mm= . The size of the 
substrate is 20mm x 20mm.  
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Fig.4: The proposed antenna 
 

Fig. 5 shows the return loss of the proposed antenna. The simulated return loss 
and measured return loss are shown. The measurements are done using HP scalar 
network analyzer. The 10 dB return loss bandwidth is 7.4 GHz (3.4-10.8 GHz). The 
simulation results obtained using CST’s Microwave Studio are seen to be in good 
agreement with the measured results. 
 

It is seen from fig. 6 that the radiation pattern is almost similar throughout the 
UWB band. Hence, the proposed antenna can be used for UWB applications. 

- 691 -



0 2 4 6 8 10 12
Frequency[GHz]

-35

-30

-25

-20

-15

-10

-5

0

R
et

ur
n 

Lo
ss

[d
B

]

Simulation
Measurment

 
 

Fig.5: Simulated and measured return loss for the proposed antenna 
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Fig. 6: Radiation patterns of proposed antenna at various frequencies 
 
Conclusion: 
 A biconical and a CPW-fed planar printed antenna for UWB communications are 
proposed. The later have advantage of easy fabrication process. The antennas are 
simulated and optimized using CST microwave studio. The antennas are fabricated and 
tested. The simulated and measured results show fairly good agreement. It is seen that the 
antennas covers the UWB bands and can be used in communication applications.  
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