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ABSTRACT

Now a day’s a large portion of radio spectrum is utilised by ultra wideband antennas with narrow 

pulses and high bandwidth. Generally from FCC the frequency band of 3.1GHZ to 10.5GHz can 

be utilised for ultra wide band antennas. In this paper an UWB antenna has designed and 

simulated according to the terms provided by FCC. The deigned antenna is a monopole 

antenna which provides a radiation pattern in Omni direction, and the interference from 

coexisting antennas are less because of coplanar waveguide feeding technique. The main 

important aspect of UWB antenna is while transmitting the signal the data will not spread and 

the data transmit ion rate will also be high and the transmitting power of UWB antenna will be 

very low. UWB antennas are high efficient in radiating electromagnetic energy. Finally the 

designed UWB antenna is broad enough to provide a high bandwidth 

1. INTRODUCTION

The Federal communications commission (FCC) had issued a band width of 7.5 GHz for ultra 

wide band wireless communication [1]. The electromagnetic signals from other narrow band 

system may interfere and could reduce the overall performance by increasing the bit error rate 

and pulse distortions. UWB  systems requires filtering property to overcome the unwanted 

signal but by inserting the filter the complexity, size and weight of antenna will increase so it is 

desired to design UWB antenna with band notch function[2]. Increase in demand for high data 

rate applications new spectrum management techniques are existing for standard wireless 

communications which are limited by limited band width. In present existing systems there are 

some disadvantages like Narrowband Problems, Multiple fading, limited data rate and Security 

problems. Initially the UWB technology allowed the unlicensed bandwidth is specified for UWB 

antennas with low transmitting power. According to UWB technology Unlicensed  band width  

can be used by the user with less transmitting power UWB technology provide salient features 
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for many applications by providing wide bandwidth and low transmission power, for very short 

range the UWB technology can provides a high data rate and this also provides a flexibility in 

usage of spectrum. The UWB antennas can be characterised with many parameters like quality 

services, transmitting power and also depends on users preferences. The low power 

requirement eliminates the need of a power amplifier in the transmitter.

UWB antenna has become a major essential part for various applications so it has drawn a 

attention by the researchers. The demand for UWB antenna had increases rapidly because of 

its less cost and it provides wide band width [3-5]. A resonance element is inserted into either 

ground plane, feed line or radiating plane of an antenna there are various methods to design 

UWB antennas, for achieving band notched function in [6-9] a parasitic stubs had used as 

resonators. In [6] a wide band planar monopole antenna is integrated with various types of 

micro strip resonator to achieve a single and multi band notch antennas. In the above specified 

designs parasitic stubs had used as a resonators because of this the antennas proposed in the 

above are not enough compact. Different structures with different shaped etching slots like E,H 

C and T are designed to make the antenna more compact for band notched function [10–16].in 

[10-14] UWB antennas has designed for single band notch function. The characteristics of band 

notched structure is analysed in detail and provided useful information in [10]. in [13] shows how 

the rejection is dependent on the distribution of current in different antenna modes and also 

shown how a slot resonance will provide a notch – band.

In this paper a rectangular shaped UWB antenna with dual band notch is proposed. The wide 

band impedance of this antenna is matched between 2.5 GHz to 12 GHz. The frequency band 

for this structure is targeted at 3.6 -3.8 GHz and 11.2 to 11.4 and it has achieved. This proposed 

antenna with band notched mechanism structure can be extended to other planar UWB 

antennas. In this paper the design and configuration of the proposed antenna is presented in 

section II , result and analysis is presented in section III, and finally summary and conclusion 

has presented in section IV.

2. ANTENNA CONFIGURATION AND DESIGN

In UWB communications  the UWB antennas plays a key role in providing attractive features like  

compact size, wide band width, low power consumption ,Omni directional radiation pattern and 

fabrication will be easy [17-19]. There is a great demand for printed monopole antennas as for 

the above requirements. In this paper a UWB antenna has proposed, which is basically a mono 

pole antenna .This antenna can sense the frequency range from 2.5 GHz to 10 GHz. This 
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monopole antenna is designed with a rectangular radiating patch and it is feed with a CPW 

without slot and the ground plan with slot respectively. An additional current path has introduced 

with the slot in the ground plan. The notch frequency formula is given with respect to length (L) 

and dielectric constant (εeff).

Fnotch=C/2L√ εeff  (1)

εeff = εr+0.5  (2)

A coplanar waveguide is used to feed the antenna for mm wave applications as it is easy to 

fabricate due to the presence of centre conductor and closed proximity of the ground plane. As 

compared to micro strip, a coplanar waveguide (CPW) has advantages like low losses because 

a large portion of field will exist outside the dielectric. For fabricating this antenna FR4 substrate 

can be used as the cost of this will be less. 

The antenna is designed on FR4 substrate with a εr = 4.4, as the cost of this substrate is low. 

The total length and width of the antenna is 30mm and 35mm and the height of the antenna is 

1.6mm the UWB antenna is designed with the centre frequency of 7.5GHz. The designed 

antenna is simulated with frequency sweep between 2GHz to 14GHz and the step size of 

0.01GHz

III. SIMULATED RESULTS AND ANALYSIS

The simulated return loss of the proposed antenna is shown in fig 1, it is observed that it can 

sense the frequency bands form 2.5 GHz to 12 GHz. The calculated return loss is less than 10 

dB from 2.5 GHz to 12 GHz. This shows that the proposed antenna provides a high impedance 

bandwidth by covering the entire UWB frequency range. The proposed design is analysed and 

simulated in antenna design simulated software. Figure 1 shows the designed and simulated 

antenna structure xy plane. The response of return loss and frequency is shown in Figure 2; It is 

observed that the simulated antenna can produce a wide band width. The response of VSWR 

and frequency is shown in the figure 3. In figure 4 radiation pattern of the designed antenna is 

shown and it is observed that this antenna is an Omni directional antenna.
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Figure 1: Designed antenna

                    Figure 2: Response between return loss and frequency

Figure 3: Response between VSWR and frequency
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Figure 4: Radiation pattern of the antenna

IV. CONCLUSION

In this paper a compact UWB antenna with compact size is proposed for cognitive radio and 

UWB applications. This UWB antenna can sense the frequency bands from 2.5GHz to 12GHz 

and the reject band is 7GHz to 9GHz. The return loss and frequency response of the system 

has been shown in the figure 2. Figure 4 shows the radiation pattern of the designed antenna 

which represents as Omni directional antenna. This proposed antenna can best suitable for 

UWB applications and can also avoid the interference from systems like WLAN, WIMAX and 

some coexisting UWB services
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