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Abstract—We propose a compact planar  ultra wideband (UWB) antenna with 5.5/7.4 GHz dual band-notched characteristics. The antenna consists of 
a circular metal patch and a 50 ohm coplanar waveguide (CPW) transmission line. Two types of simple slots, semicircular and L shaped are cut in the 
radiating patch to create dual band-notched characteristics at 5.15–5.825 GHz for WLAN and 7.25 - 7.75 GHz for downlink of Xband satellite 
communication systems. The antenna has a small size of length by width of 40x37 mm2, a stable gain, and a nearly omnidirectional radiation pattern in 
the entire bandwidth. The proposed antenna is successfully simulated showing broadband matched impedance, stable radiation patterns and constant 
gain. 
 
Index Terms—Coplanar waveguide (CPW), dual band-notched characteristics, ultra wideband (UWB) antennas 

 

——————————      —————————— 
 

 

1 INTRODUCTION  

SINCE the Federal Communications Commission (FCC) 

first approved rules for the commercial use of ultra 
wideband (UWB) in 2002 [1], the feasible design and 
implementation of UWB system has become a highly 
competitive topic in both academy and industry 
communities of telecommunications. In particular, as a key 
component of the UWB system, an extremely broadband 
antenna will be launched in the frequency range from 3.1–
10.6 GHz, which has attracted significant research power 
in the recent years [2-3]. It is desirable to design the UWB 
antenna with dual notched frequency bands both in 5.15–
5.825 GHz and 7.25 - 7.75 GHz to minimize the potential 
interferences between UWB system and narrowband 
systems. So far, several design methods and structures 
have been reported. These UWB antennas with filtering 
property have been proposed not only to mitigate the 
potential interferences but also to remove the requirement 
of an extra band stop filter in the system [4-11]. 
In this article, a coplanar-waveguide-fed (CPW-fed) planar 
monopole UWB antenna with a small size and dual band 
notched characteristics is proposed. By using two types of 
simple slots etched in the radiating patch, L-shaped and 
semicircular, two notched bands are achieved. The 
antenna covers the entire allocated UWB frequency band 
except for the two notched bands and also satisfies other 
UWB antenna requirements. 
 

2 ANTENNA DESIGN 
   Through simulations with the software CSTTM, the final 
optimized design of the proposed antenna with a compact 
size of LsubxWsub (40x37mm2 ) is obtained as shown in 
Figure 1. This antenna is printed on the FR4 substrate with 
height of 1.59mm and a relative dielectric constant έr of 4.4 
and a loss tangent of 0.002. The antenna consists of a 
50ohm CPW feed line and a planar circular radiating patch 
with radius 9mm. The single-layered CPW-fed structures 
with ground plane length 18mm and width 16.5 mm of the 
antenna make it easy to integrate with a RF front-end. The 
gap (gp) between patch and ground plane is optimized to 
0.75mm and gap between ground and central 
conductor(gf) is optimized to 0.4mm for proper impedance 
matching. 

 
Fig.1: Geometry of the proposed antenna (units in mm) 
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Two types of slots with the same line width of 0.2 mm, 
L shaped (S2) and semicircular (S1), are cut in the 
radiating patch to generate the band notches in 7.25 - 
7.75 GHz for downlink of Xband satellite 
communication systems and 5.15–5.825 GHz for 
WLAN band. The total length of the slot 
S2(LS2=18.74mm) is about a quarter of the guided 
wavelength calculated at the center frequency of the 
Xband, whereas that of the slot S1(LS1=15.7mm) is 
about a half of the guided wavelength calculated at 
the center frequency of the WLAN band.  

 
 

Fig.2: Geometry of the proposed notch structures of the antenna 
and design parameters (units in mm). 

 
The optimized dimensions are given in table1. 

 
Table 1:Optimized dimensions of the proposed antenna: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3 RESULTS  
 

Performance of the simulated S11  characteristics  of 
antenna is shown in Fig. 3. From the figure, it is 
evident that bandwidth of the antenna extends from 

3GHz to 12GHz and the desired filtering property is 
introduced by the slots as expected. This dual band- 
notched UWB antenna successfully blocks out the 5–6 
GHz band and 7.16 - 7.857 GHz and still performs 
good impedance-matching at other frequencies in the 
UWB band. 
 

 
Fig.3: Simulated S11 characteristics of the proposed antenna. 

 
The simulated radiation patterns in the E (y–z) and the 
H (x– z) planes at 3.72GHz, 6.55GHz, and 9.35GHz are 
shown in Figure 4. The antenna displays a nearly 
omnidirectional radiation pattern in the H-plane and a 
dipole-like radiation pattern in the E-plane. 

 
                                                   (a) 

 
                                                 (b) 

Slot parameter Value (in 
mm) 

Slot (S1) 
Radius( R1) 4.9 
Distance from center 
of patch (d1) 

1  

Distance second slot 
S2 (d2) 

1.5 

Length (LS1) 15.7 
Slot (S2) 
L1 6.5   
L2 12.246 
Length (LS2) 18.746 
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(c) 

E plane patterns 

 
                                                        (a) 

 
                                                       (b) 

                                                                        
(c) 

H plane patterns 
Fig.4: Simulated radiation patterns in the E- and the H- planes at (a) 

3.72 GHz, (b) 6.55 GHz, and (c) 9.53 GHz. 

Fig.5 shows the simulated gain of the antenna. Sharp 
gain decreases occur both in 5.15–5.825 GHz and 7.25-
7.75 GHz bands. However, for other frequencies 
outside the rejected bands, the antenna gain is nearly 
constant in the entire UWB band. 

 
Fig.5: Simulated gain of the proposed antenna 

 
4  CONCLUSION 

 
A small CPW-fed planar monopole UWB antenna 
with dual band-notched characteristics is proposed 
and discussed. The two designed notched bands are 
realized by etching two types of simple slots in the 
radiating patch, L-shaped and semicircular. These 
notched bands can significantly suppress potential 
electromagnetic interference with existing systems in 
the UWB bands, i.e., WLAN and Xband. The proposed 
antenna shows very good simulation results with a 
wide bandwidth from 3 to >12 GHz with two intended 
notched bands. Accordingly, the proposed antenna is 
expected to be a good candidate in various UWB 
systems. 
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