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    Abstract: - A Multiple Strip with beveled shaped ground plane 

antenna for ultra-wideband applications having variable 

frequency band with change in number of strips is presented in 

this research paper. The proposed antenna consists of a beveled 

shape rectangular patch ground plane with rectangular shaped 

strip on radiating plane for achieving ultra wide band frequency 

range having return loss less than -10dB for 28.5% (1.5–2.0 

GHz). The designed antenna has a small size of 30  X 30 mm
2 

square patch.  

 

    Keywords: 3G mobile services, Beveled shaped, Microstrip 

antenna, Ultra-wideband. 

I. INTRODUCTION 

 The concept of microstrip antenna dates back to the 

1950‟s, but it was not until the 1970‟s that greater emphasis 

was given to develop this technology. This is mainly due to 

the availability of good substrates. Since then, extensive 

research and development of microstrip antenna and arrays, 

exploiting the numerous advantages such as light weight, 

low volume, low cost, planar configuration, compatibility 

with integrated circuits, have led to diversified applications 

and to the establishment of the topic as a separate entity 

within the broad field of microwave antennas [1]. Increasing 

the gain and impedance bandwidth of microstrip antennas 

has been a primary goal of researches in this field. Ultra-

wideband (UWB) technology has been widely used in 

communication systems owing to its attractive 

characteristics, such as low complexity, low cost and 

extremely high data rates. As one of the main components of 

UWB systems, the UWB monopole antenna has received 

increased attention because of its wide impedance 

bandwidth, simple structure and Omni directional radiation 

pattern [2]. 

A metallic surface supported by ground dielectric 

substrate represents a microstrip antenna. Microstrip 

antennas have many interesting features such as small size, 

low weight, easy and cheap to manufacture. The most 

serious limitation of the microstrip antenna is its narrow 

band width [3]. The traditional microstrip antenna has 

bandwidth of only a few percent, for this reason large 

volume of research and development in the area of 

microstrip antenna in the last fifteen years has been devoted 

to various techniques for the enhancement of microstrip 

antenna bandwidth [3-4]. The designing of small size 

antenna supporting ultra wide band frequency range is the 

key issue in the field of antenna designing. Because mobile 

users are using patch antenna in their handsets so the size of 

antenna should be small as well as it should support to 

whole range (ultra wide band range) of 3G and wireless 

services. The frequency range for UWB systems between 

1.7 and 2.1 GHz will cause interference to the existing 3G 

mobile services and wireless communication systems, for 

3G services in India using 1.7 to 2.2 GHz band. 

Various printed monopole antennas with a single or dual 

band-notch function have been recently proposed [4–10]. 

Etching slots on the patch or on the ground plane is a widely 

used method [4]. However, the use of a slot can cause 

deterioration of an antenna‟s performance such as gain and 

efficiency [9]. Adding parasitic elements is another method 

to generate a notched band, that is fork shaped and L-shaped 

parasitic elements designed on the bottom of the substrate as 

in [10], respectively. Recently, an UWB monopole antenna 

using folded strip to achieve a band-notched function has 

been reported [10]. This antenna is formed by a microstrip-

fed forked-shape radiator along with a pair of coupled lines. 

The coupled line sections act as parallel resonators and 

prevent the antenna from radiating at the targeted rejection 

band. 

In this paper a new UWB antenna having beveled shaped 

ground plane and a rectangular strip with parasitic strips is 

presented. It provides ultra wide band results in the range of 

3G mobile services. 

 

II. ANTENNA DESIGN 

The proposed antenna, which is shown in Fig. 1, printed 

on a FR4 substrate of thickness 1.6 mm, permittivity 4.4 and 

loss tangent 0.02. On the ground plane side of the substrate, 

a beveled shape square patch of length LPatch is drawn with a 

cut-slop of SPatch. On the front side (radiating plane) a 

rectangular shaped patch having width WPatch and lengh 

LRPatch. With parasitic elements of same width but reducing 

length are placed. In general, the length of monopole 

antenna (LPatch) is usually about a quarter-wavelength, thus 

the lowest operating frequency can be empirically 

approximated by [2] 
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Where c is the speed of light, and εr is the approximated 

effective dielectric constant [8]. 

Table I Optimized value of each parameter 

 

Parameter Value in 

mm 

Description 

LPatch 30 mm Length of side of 

Square Patch 

SPatch 7.75 mm Length of Cut-

Slope at corner of 

Ground patch 

WPatch 4 mm Width of radiating 

patch side Strip Line 

LRPatch 11 mm Length of radiating 

patch side Strip Line 

 

 

 
Fig – 1 Proposed Antenna 

 

 
Fig – 2 S-Parameter of Fig -1 Geometry 

 Fig -3 3D Radiation Pattern Display of Fig-1 

Geometry

 
Fig -4 VSWR Display of Fig-1 Geometry 

 

III. CONCLUSION 

 In the presented paper a planar antenna with various 

design parameters is considered, and the numerical results 

are presented and discussed. The parameters of this 

proposed antenna are studied by changing one parameter at 

a time and fixing the others. The simulated results are 

obtained using IE3D simulator. The optimized values  of 

each  physical dimension of the proposed antenna are shown 

in Fig. 1 and Table 1. 

To minimize the physical size of the proposed UWB 

antenna and increase the impedance bandwidth, a tilted cut-

slope is introduced into the ground plane to alter the input 

impedance characteristics. Fig. 2 shows the return loss of the 

presented antenna geometry. As it shown in fig 2, the return 

loss is less than -10Db remained from 1.52 GHz to 2 GHz. 

Total 480 MHz bandwidth is achieved with center frequency 

at 1.76 GHz. According to the definition of  ultra wide band 

if return loss remained less -10 db for a frequency range 

above than 20% of center frequency, which is defined as the 

19 mm 
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average of lower frequency and upper frequency of band for 

which return loss is in desired range. In presented antenna 

design return loss is less than -10 db for a bandwidth of 

27.2% of center frequency which comes in ultra wide band 

range. 3D radiation pattern and VSWR for present antenna 

are shown in Fig. 3 and Fig. 4. 
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