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ABSTRACT  

A design of a single band notched monopole antenna with intereference rejection and bandwidth enhancement 

property is designed in this paper for ultra wideband applications. The range of this type of antenna is from 

2.7899 to 13.7251 GHz. This microstrip patch antenna is thoughtful for various applications in upper S band 

from 2 to 4 GHz, C band from 4 to 8 GHz, U-NII (Unlicensed National Information Infrastructure) band from 

5.15 to 5.825 GHz, WLAN band from 5.2 to 5.8 GHz, X band from 8 to 12 GHz and ITU uplink satellite 

communication band from 8.1 to 8.4 GHz, while rejecting WiMAX band from 3.4 to 3.69 GHz. A single band 

rejection notch from 3.4095 to 4.075 GHz frequency range is created for reduction of intereference. The 

antenna efficiency is 94% at 10.5 GHz. The VSWR of the proposed antenna is less than 2 for whole performing 

frequency extent except for the single band rejection frequency range.  
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I.INTRODUCTION  

Due to its high data transmission rates, constant antenna gain, low VSWR, constant antenna group delay over 

the complete frequency band spectrum, an appreciable measure of research has been concerned to the evolution 

of ultra wide band (UWB) antenna [1]. For the applications in wireless transmission systems, UWB antennas 

have excessive consideration in both academic and industrial fields. Federal Communication Commission 

(FCC) approves the UWB in March 2002 for unauthorized operation in the 3.1 to 10.6 GHz range for the use of 

indoor and hand-held systems [2]. Ultra wide band signals have a large complete bandwidth. High absolute 

bandwidth is responsible for various advantages of ultra wide band antenna including accurate ranging, good 

obstruction penetration, convert action, protection to jamming, meat to propagation dying, rejection of 

interference and concurrence with narrow bandwidth transmission system [3].To preserve a return loss in excess 

of 10dB with gratifyingy radiation properties, circular UWB antenna has been used mostly [3][4][5][6]. 

Gratifying antenna radiation properties and modest antenna efficiency are also required over the complete 

frequency band spectrum range at the same  

time. Radiation pattern of UWB antenna should be omnidirectional because flexibility is attained in transmitter 

and receiver position of antenna due to it [6]. UWB antenna has another demand of an magnificent time domain 

attainment i.e., an magnificent desired feedback with minimal distortion [7]. Antenna bandwidth can be 

increased by using various techniques like use of partial and modified ground plane structure , use of inset 
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feedline, use of open stubs and use of ground surface with modified patch [8][9][10]. Monopole antennas are of 

different size and shapes such as circular, square, pentagonal, rectangular, hexagonal and elliptical. These 

broadband antenna designs contain high complete bandwidths, small sizes, simple structures, fabrication ease 

and pleasant antenna radiation properties. Still, over the working Ultra wide band, there are presence of some 

narrowband transmission systems, such as WIMAX, WLAN, HYPERLAN, which may create potential 

interference with ultra wide band transmission systems.  Thus many compelling band-notched approaches have 

been recommended in UWB antennas to reduce this interference. Many band notched techniques including 

etching U slot [11], V slot [12], C slot [13], S slot [14], applying a defected ground plane [15] or establishing 

folded CLL (capacitively loaded loop) resonators beside the feed line [16][17]. In this paper, a design of 

microstrip patch antenna with intereference rejection property is presented. 

II.ANTENNA DESIGN 

Proposed dual band rejection antenna is imprinted by containing FR4 (Flame Retardant material) Epoxy 

dielectric substrate. FR4 Epoxy dielectric substrate has tan ξ 0.025, permittivity of 4.3 and height of 1.6 mm. 

The substrate dimensions of this microstrip patch antenna are 16.5 mm × 18 mm × 1.6 mm. A single band 

rejection notch antenna can be created by inserting one E shaped slot into the radiation patch. By correctly 

adjusting the every guideline of the various slots, a single band rejection notch from 3.4095 to 4.075 GHz 

frequency range is created for reduction of interference.  

 

Figure 1& 2 shows the design of the scheduled monopole antenna. 



 

614 | P a g e  

 

 

 

 

 

III.RESULTS & DISCUSSION 

A design of microstrip patch antenna with intereference rejection property is designed in this paper by selecting 

convenient standards of various criterions. A software tool High Frequency Structural simulator (HFSS) is used 

to model this type of antenna structure. A single band rejection notch can be created by using an E shaped slot 

into the radiation patch for reducing the interference introduced by the WIMAX band. The different parameters 

of E shaped slot may be selected for better rejection of desired WiMAX. As shown in figure 3 the return loss 

curve of this single band rejection antenna achieved its peak value for return loss -29 dB at 4.7 GHz. 
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The VSWR is less than 2 for full operating bandwidth scale except for desired rejection bands. 

 

 

Radiation efficiency of the scheduled antenna is 95% at 4.5 GHz and upto 97% at 12 GHz. 

 

3-D polar plot of the proposed antenna is shown in fig.6. 
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Radiation patterns (Gain) at 3.5 GHz, 4.5 GHz and 11 GHz of the proposed antenna is shown in Fig.7. 
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IV. CONCLUSIONS 

A design of microstrip patch antenna with intereference rejection property is designed in this paper for ultra 

wideband applications. The range of this type of antenna is from 2.7899 to 13.7251 GHz. This microstrip patch 

antenna is thoughtful for various applications in upper S band from 2 to 4 GHz, C band from 4 to 8 GHz, U-NII 

(Unlicensed National Information Infrastructure) band from 5.15 to 5.825 GHz, WLAN band from 5.2 to 5.8 

GHz, X band from 8 to 12 GHz and ITU uplink satellite communication band from 8.1 to 8.4 GHz, while 

rejecting WiMAX band from 3.4 to 3.69 GHz. A single band rejection notch can be created by using an E-

shaped slot into the radiation patch for reducing the interference introduced by the WIMAX band. The substrate 

dimensions of this microstrip patch antenna are 16.5 mm × 18  

mm × 1.6 mm, which is sufficient proportion for distinct devices. Thus, this type of band rejection microstrip 

patch antenna is benign candidate for convenient UWB operations.   
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