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Abstract 

We present a printed monopole antenna for Ultra-Wideband application with desired band notched characteristics. The proposed 

antenna consists of square radiating patch with U-shaped slot in the radiating patch and pair of h-shaped parasitic slit on ground 

plane and a partial ground plane with rectangular slit. The Designed antenna has a small size 26×33 mm2 .The performance 

characteristics of the antenna is simulated by CST microwave studio 2011 and simulated results reveal that the presented antenna 

offer an impedance bandwidth of 2.5 GHz-10.6 GHZ with triple notch band covering 2.9-4.3 GHz (WiMax),5-6 GHz (WLAN) 

and 7.1-8.3 GHz (X-band satellite communication service).The antenna complies with return loss S11 < -10dB and Voltage 

Standing Wave Ratio (VSWR) < 2 throughout the impedance bandwidth.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Ultrawideband (UWB) systems require small size low-cost antenna with omnidirectional radiation pattern and large bandwidth. 

It is well known fact that plannar monopole antenna present really appealing physical features, such as simple structure small 

size and low cost. Due to all these interesting characteristics plannar monopole are extremely attractive to be used in emerging 

UWB application and growing research activity is being focused on them consequently, a number of plannar monopoles with 

different geometries have been experimentally characterized. 

The frequency range for UWB systems between 3.1-10.6 GHz will cause interference to the existing wireless communication 

systems, for example Wireless local area network (WLAN) for IEEE 802.11a operating in 5.15-5.35 and 5.725-5.825 GHz 

bands, WiMax 3.3-3.6 GHz and X-band satellite communication service 7.25 -8.39 GHz down link (7.25-7.745 GHz) up link 

(7.9-8.39GHz), so the UWB antenna with single and dual band-stop performance is required. To generate the frequency band-

notch function modified planar monopoles have been recently proposed [3]-[6].In [3] and [4], different shapes of the slots are 

used to obtain the desired band-notch characteristics. Single and multiple [5] half-wavelength U-shaped slots are embedded in 

the radiating patch to generate the single and multiple band notch functions, respectively. In [6] band-notch function is achieved 

by using a T-shaped coupled-parasitic element in the ground plane. 

In this paper, a new band-notched printed monopole antenna over a wide bandwidth is presented. By using U-shaped slot in a 

radiating patch and pair of h-shaped parasitic slit in ground plane, triple band-notched characteristic is achieved. In this model 

notch band covering the (3.2-4.2GHz) WiMax, 5-6 GHz (WLAN) and 7.1-8.3 (X-band satellite communication link) is provided. 

II. ANTENNA DESIGN AND CONFIGURATION 

The square monopole antenna fed by Microstrip line is shown in Fig.1, which is printed on FR4 substrate of thickness 1.6 mm, 

permittivity 4.3 and loss tangent 0.018. The basic antenna structure consists of a square patch, a feed line and a partial ground 

plane. The square patch dimensions Wp×Lp. The patch is connected to a feed line of width Wf and Length Lf is shown in Fig.1. 

On the other side of substrate, a conducting ground plane of width Wgnd and lengh Lgnd is placed. The proposed antenna is 

connected to a 50-Ω SMA connector for signal transmission. 

The optimal dimensions of the designed antenna are follows: Wsub = 26 mm, Lsub = 33 mm, Wp  =13 mm, Lp =15   mm, Lf 

=14 mm, Wf =3 mm, Lgnd  = 13 mm, Wgnd = 26 mm, Ls = 2.5 mm, Ws = 4 mm, Ls1 = .5 mm, Ws1 =  8 mm, p = 11.8 mm, P2 

= 11 mm, P4 = 4 mm, P5 = 5 mm, P7 = 3.2 mm, Q1 = 9 mm, q = 4 mm, r = 3.25 mm. Moreover, the structure of the antenna is 
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symmetrical with respect to the longitudinal direction. The height of the feed gap between the main patch and ground is also an 

important parameter to control the impedance bandwidth. 

        
(a)                                              (b) 

Fig. 1: Geometry of proposed antenna (a) Front View (b) Rear View 

III. RESULT AND DISCUSSION 

In this section, the planar monopole antennas with various design parameters were constructed and the numerical and 

experimental results of the VSWR, Return loss and radiation characteristics are presented and discussed. 

 Full-Band UWB Monopole Antenna 

In order to increase the impedance bandwidth  inverted T-shaped slot on the radiating patch with a rectangular slit is etched in 

the ground plane of the designed antenna as shown in Fig.1.The monopole antenna with slotted ground plane has wider 

impedance matching in comparison to the same antenna them. The current distribution on the slotted ground plane and patch 

affects the impedance matching of the antenna. As illustrated in Fig.2, by slotting ground plane and patch the bandwidth is 

increased from 8.8 GHz to 11GHz.  

 
Fig. 2: Simulated Return loss characteristics for simple monopole antenna and monopole antenna with rectangular slit in ground plane. 

It is also clearly seen that by using this filtering structure the highest frequency of the antenna is significantly decreased from 

11 GHz to 10.6 GHz. 

 UWB Monopole Antenna with Band-Notch Characteristics 

To achieve triple notch bands a U-shaped slot is etched from the radiating patch and a pair of h-shaped parasitic element is 

embedded in ground plane are adopted to generate notched bands with central frequencies of 3.7 GHz , 5.4 GHz and 7.7 GHz 

respectively. The configuration is shown in Fig.1 (a). 
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The simulated current distributions of the UWB antenna at the notch frequencies are shown in Fig.3 (a) and (b). We may note 

that the current are mainly distributed around the filter structure and oppositely directed between the interior and exterior edges 

of U-shaped and h-shaped slots. Therefore the resultant radiation fields cancelled out and high attenuation near the resonant 

frequency is achieved, thus resulting in notch band. 

 
Fig. 3: Simulated current distribution at different notch frequency (a) 3.7GHz (b) 5.4 GHz (c) 7.7GHz 

To further investigate that design of the proposed antenna, some parametric studies are carried out next. The parameters of this 

proposed antenna are studied by changing one parameter at a time and fixing the other.  

The notch performances are mainly determined by P, P2, P7, Q1, q, r. The notch band is decided by the dimensions of U-

shaped slots and parasitic element in ground plane. Fig 4, 5, 6, 7 shows the simulated band-rejecting characteristics of the 

antenna with different value of P, q, Q1 and P7. As we change P from 9 mm to 11.8 mm notch frequency shift from 4.1 GHz to 

3.7 GHz.  We change the value of q from 3 to 6 GHz center notch frequency change 4 GHz to 3.2 GHz but we obtained 

appropriate result at 4 mm with center notch frequency 3.7 GHz. Now we vary Q1 from 7 mm to 10 mm notch frequency 

decrease from 5.9 GHz to 5.2 GHz. Finally we get suitable result at Q1 9 cm with center notch frequency 5.4 GHz. 

Variation in P7 controlled the second notch band and third notch band. From figure we seen that as we changing P7 from 3 to 

6 mm width of second notch become smaller and third notch becomes wider.P7 controlled both the notch band and we obtained 

suitable result at P7 3.2 mm. It not affect first notch band. 

 
Fig. 4: Simulated VSWR characteristics in case of different P 

 
Fig. 5: Simulated VSWR characteristics in case of different q 
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Fig. 6: Simulated VSWR characteristics in case of different Q1 

 
Fig. 7: Simulated VSWR characteristics in case of different P7 

 
Fig. 8: Simulated return loss of the proposed antenna 

 
Fig. 9: Simulated VSWR of the proposed antenna 



Design of Triple Band Notch Microstrip UWB Antenna with H-Shaped Parasitic Element in Ground Plane  
(IJSTE/ Volume 3 / Issue 02 / 029) 

 

 All rights reserved by www.ijste.org 
 

183 

Fig.8 show the simulated return loss characteristics for S11 < -10 dB and Fig.9 shows VSWR characteristics for VSWR ≤ 2 of 

proposed antenna at optimal parameter. The simulated antenna cover the frequency range for UWB from 2.5-10.6 GHz with 

three notch bands between 2.9-4.3 GHz (WiMax),5-6 GHz (WLAN) and 7.1-8.3 GHz (X-band satellite communication service). 

It is also clearly seen that by using this filtering structure the lowest frequency of the antenna is significantly decreased from 3 

GHz to 2.5 GHz. 

 
Fig. 11: Measured radiation pattern of the proposed antenna (a) 3.7 GHz (b) 5.4 GHz (c) 7.7 GHz 

Fig.10 shows the radiation pattern at 3.7 GHz, 5.4 GHz and 7.7 GHz in two principal planes. Simulated result of these 

radiation pattern shows that antenna behaves quite similarly to printed monopole antenna in E-plane and nearly omni-direction 

radiation pattern in H-plane. 

 
Fig. 10: Gain of proposed antenna 

As shown in fig.10 gain decrease drastically at notch band outside the notch–band, proposed antenna gain is similar to simple 

monopole antenna. 

IV. CONCLUSION 

A Microstrip-fed printed square monopole antenna triple band–notched characteristics, used for various UWB application has 

been presented and investigated. Impedance bandwidth of antenna from 2.5-10.6 GHz is achieved and also triple rejection band 

around 2.9-4.3 GHz, 5-6 GHz and 7.1-8.3 GHz can be achieved which exempt from interfaces with existing WiMax, WLAN and 

X-band satellite application frequency band. 
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