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Abstract 
 

In this paper, two different methodologies are employed to design a novel compact microstrip fed UWB antenna which not only shows good 

impedance bandwidth from 2.82 to 11.55 GHz but also has dual band notched characteristics. In the proposed design, multi-resonance 

performance is achieved by using a modified hexagon shaped radiating patch. The notched bands are realized by introducing two different 

types of modifications in the basic structure of antenna. By modifying the shape of radiator, the proposed design can reject the frequency 

bands at 3.5 and 5.6 GHz as their central frequencies without any requirement of an additional band-stop filter. The modifications done on the 

radiating patch, shows that a good band notched characteristics with a considerable level of signal rejection can be achieved for WLAN, 

HIPERLAN and DRSC systems. In addition to that by introducing defects in the ground structure the other band notched characteristics can 

be observed for WiMAX and C-band communication systems. To understand the dual band notched characteristics in detail an equivalent 

circuit model of the proposed antenna is also extracted. A high degree of similarity is observed in the simulated and measured results with 

reasonable results comprising of good reflection coefficient, gain, VSWR, radiation pattern, and group delay characteristic results suitable for 

both biomedical and WPAN Applications. 
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I. INTRODUCTION  
 

There has been a remarkable demand of research in the area of wireless communication technology, after the allocation of free use of wide 

band of 3.1 to 10.6 GHz for commercial use. There are a number of applications such as medical imaging system, radar, pulse communication 

etc which uses UWB radio technology. It is quite challenging to design an antenna that not only radiate in the UWB range but also satisfy the 

requirements of high radiation efficiency, constant gain, compact size, omnidirectional radiation pattern [1]. After the FCC regulation for using 

the Ultra wide band for commercial use, there has been a widespread demand for designing compact and high performance antenna while 

providing wideband characteristic over the whole operating band. Among the different geometries of antenna, planar monopole are usually 

considered more appropriate for UWB applications due to their numerous merits of easy fabrication, omni directional radiation pattern etc 

[2].Though there are many advantages of UWB communication system, still  there are issues in which the narrowband communication system 

severely interferes with the UWB communication system such as worldwide interoperability for microwave access (WiMAX) from 3.3 to 3.6 

GHz, C-band from 3.7 to 4.2 GHz, wireless local area network (WLAN) from 5.15to 5.35 GHz and from 5.725 to 5.825 GHz, high 

performance radio LAN (HIPERLAN)/2 from 5.47 to 5.725 GHz, and dedicated short-range communications (DSRC) from 5.85 to 5.925 GHz 
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[3]. Therefore, the requirement arises for band notched characteristics which can filter the desired potential interference. Though there are 

many techniques discussed in literature for achieving the desired band notched characteristics such as embedding of slits to the antenna 

structure and addition of tuning stub elements within the antenna structure or the ground plane [4], by inserting different types of cut outs on 

the radiating patch or ground plane [5–7], addition of certain elements known as parasitic elements near the printed antennas [8], using 

conductor-backed plane structures of different shapes  [9], locating some type of structures in the vicinity of the feed line [10], and so on. 

These techniques can be used individually or in combination to achieve the desired band notched characteristics. 

 

The purpose of this research paper is to design a UWB antenna with band notched characteristics suitable for UWB applications using two 

different methodologies. In the proposed design, multi-resonance performance is achieved by using a modified hexagon shaped radiating patch. 

The notched bands are realized by introducing two different types of modifications in the basic structure of antenna. By modifying the shape of 

radiator, the proposed design can reject the frequency bands at 3.5 and 5.6 GHz as their central frequencies without any requirement of an 

additional band-stop filter. The modifications done on the radiating patch, shows that a good band notched characteristics with a considerable 

level of signal rejection can be achieved for WLAN, HIPERLAN and DRSC systems. In addition to that by introducing defects in the ground 

structure the other band notched characteristics can be observed for WiMAX and C-band communication systems.  

 
II. ANTENNA DESIGN  

 
Figure 1 shows the geometrical design of a compact microstrip fed antenna that can radiate in the UWB band with certain desired band 

notched characteristics. FR4 which is a cheap and easily available substrate having thickness of 1.6 mm, permittivity 4.4, and loss tangent 0.02 

is used for the proposed antenna. On the top side of the dielectric substrate a modified hexagon shaped radiating element and feeding line are 

printed and a stepped truncated ground plane is etched on the bottom side. Figure 2 shows the approximate equivalent circuit model of the 

proposed dual UWB antenna with band notch characteristics.The dimensions of the radiating patch are improved using the HFSS software. In 

case of UWB antenna it is observed that the radiating element can be easily modeled by connecting several adjacent resonances and each one 

can be represented by a combination of RLC parallel circuit. Several parallel RLC cell in series can give an approximate idea of the equivalent 

circuit of UWB antenna as shown in Fig. 2. Ansoft HFSS and CST Microwave software is used to show the simulation reflection characteristics of 

the proposed antenna. A good degree of similarity is observed in the simulation results by using both the software.   

 

The proposed antenna exhibits good impedance matching as the bandwidth covering the entire UWB range of 3.1 to 10.6 GHz. Different 

regular shapes were used to examine the current distribution of planar monopole antenna, however the proposed cuttings in the radiator of the 

antenna are found to increase the antenna perimeter. The proposed shape of the radiator affects the lower resonant frequency, it is generally observed that 

current is concentrated only on the edges and not at the centre of the antenna. 

 

A) Modified radiator shape as notch band structure 

 

The shape of the radiator is modified as a band rejection structure to cover the interval 5.15–5.925 GHz thereby eliminating the interferences from WLAN, 

HIPERLAN/2, and DSRC systems with the UWB. The relationship between the notched frequency and the shape of the radiator can be summarized as 
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following, that the impedance is very high (open circuit) at the middle of radiator and the impedance is nearly zero (short circuit) nearby the edges of geometry. 

It is observed that the desired impedance mismatching at the notch frequency is due to the zero impedance at the feeding point. 

 

B) Defected Ground Structure 

It is observed that besides WLAN, HIPERLAN/2, and DSRC systems, WiMAX a C band may also cause interferences to the UWB system too. By etching 

defects on the ground plane, a band-notched function can be easily realized to cover the interval 3.3–4.2 GHz band. From the equivalent circuit model of Fig. 

2, it can be seen that by inserting defective pattern in the ground plane a parallel LC resonant circuit is added. 

 

 

 

Fig.1. Geometry of the proposed UWB antenna with dual band notch characterstics. 

 

 

 

Fig.2. Approximate equivalent circuit model for the proposed UWB antenna with dual band notch characteristics.  

 

Thus, it can be inferred that by modifying the shape of the radiator and by introducing defects in the ground structure, band notch characteristics can be easily 

realized. 

 

 

 



 

 
 

127 | P a g e  

 

   III. RESULTS AND DISCUSSION  

 

The proposed UWB antenna with dual band-notch characteristics with final modified design parameters was built and tested. The antenna is simulated with 

Ansoft HFSS which is a commercial three-dimensional (3D) electromagnetic simulator based on finite element method. The simulation results of the proposed 

antenna has a frequency band of 2.82 to 11.55 GHz with two rejection bands around 3.3–4.2 and 4.9–6 GHz as shown in Fig. 3.  

  

 

Fig. 3. Simulated |S11| of the proposed UWB antenna. 

 

Fig. 4 shows the top and bottom view of the fabricated prototype antenna. The radiation pattern characteristics can be easily observed from the measurement 

set up as shown in Figure 5. 

 

 

Fig. 4. Top and Bottom view of fabricated prototype antenna 
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Fig.5. Measurement set-up of the antenna for radiation patterns  

However, we can infer from Figs 6 and 7, that there exists a discrepancy between the measured data and the simulated results. There can be a number of 

reasons for these discrepancies, it can be fabrication inaccuracies (e.g. over-etching), uncertainties in the substrate thickness, effective permittivity, the wide 

range of simulation frequencies, and so on. Considering all the results inferred, it can be proposed that the UWB antenna exhibits a good time & frequency 

domain performance in the view of operating UWB communicationsystem. Fig. 6 shows the simulated and measured results of the UWB antenna.  

 

   Fig. 6. Measured and simulated results of the antenna. 

 

It is observed that the simulated and the measured gain decreases over these two band-notched frequencies, as shown in Fig. 7.There is a fine 

degree of conformity in the simulated and measured results. A high degree of gain graph shows that the antenna performance is quite good 

and is suitable for various applications. 
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Fig. 7. Measured and simulated gains of the antenna. 

 

IV. CONCLUSION 

A dual band-notched UWB antenna has been proposed and designed by introducing different methodologies as band-rejected elements. In this design, the 

proposed antenna can operate from 2.82 to 11.55 with two rejection bands around 3.3–4.2 and 4.9–6 GHz. Inferences to understand the mechanism of band 

notched characteristics can be taken from the parametric studies, relevant equations and the equivalent circuit model of the antenna. A good degree of 

agreement is seen between the simulated and measured results including stable radiation patterns, gain, and low S11 (except for the notched bands) for all 

radiating frequencies is obtained. It demonstrates that the proposed antenna is suitable for application in UWB system while rejecting the required bands to 

avoid any type of interference. The antenna is found suitable for both biomedical and WPAN Applications. 
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