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Abstract: This paper presents the analysis of compact and simple, CPW-fed antenna with 10dB 

return loss (VSWR <2) band (3.08~10.6 GHz) band for ULTRA WIDEBAND applications. The 

antenna consists of ground plane, rectangular slot and polyhedron-shaped exciting stub. This 

antenna is designed on a substrate with dielectric constant  =4.4 and with size 

24mmx19mmx1.6mm. The fundamental parameters of the antenna such as 2D radiation patterns, 

VSWR, return loss, gain and bandwidth are obtained and all meets of the acceptable antenna 

standards. The simulation results of this antenna are analyzed by using Method of Moment 

(MOM) from ZELAND IE3D version 12.0 software. 

Key words - CPW- fed antenna, Polyhedron shape, Compact size, UWB applications. 

 

I. Introduction 

RECENTLY, with the rapid development of 

wireless communication systems for local 

access networks including Personal Digital 

Assistants (PDA), portable PCs, and 

Bluetooth, the need for low profile and 

compact antenna has been on the rise. The 

demand was increased day by day in 

wireless communication, especially for the 

ULTRA WIDEBAND Applications. Small 

and effective wireless communication 

systems are always preferred. Low profile 

antenna has therefore been a very hot 

research topic in antenna engineering. 

UWB(Ultra-Wide Band0 techniques have 

been paid the most attention for many 

advantages, such as higher data rates, 

immunity to multipath cancellation, 

increased communications operational 

security and low interference to legacy 

systems[1]. However, the UWB 

communication systems use the 3.1 –  

 

 

10.6GHz frequency band, which includes 

the IEEE 802.11a defines three frequency 

bands that can be used. The first band 

extends 5.15 GHz to 5.25 GHz, the second 

from 5.25 GHz to 5.35 GHz and the third 

from 5.725 GHz to 5.825 GHz. On the other 

hand, the HIPERLAN/2 specifies two bands: 

from 5.15GHz to 5.35 GHz and from 5.470 

GHz to 5.725 GHz [2-3]. Therefore, UWB 

communication systems may generate 

interference with IEEE802.11a. To 

overcome electromagnetic interference 

between UWB systems and WLAN systems, 

various UWB antennas with notch function 

have been developed for UWB 

communication systems [4]. The proposed 

antenna in this paper designed with compact 

rectangular slot and polyhedron shaped 

existing stub and cross patch like feeding 

structure at the anterior portion of the feed. 

The simulation software used for this 
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analysis is ZELAND IE3D version 12. Now 

a day’s CPW FED antennas have many 

attractive features like low radiation loss, 

less dispersion,  

II. Antenna Structure And Design 

The scheme of the proposed small novel 

compact CPW-fed antenna for (3.1- 

10.6GHz) Ultra Wideband applications is 

shown in Fig.1. Its simple structure is based 

on a one-layer FR4 dielectric substrate only, 

which has thickness as h=1.6mm and 

permittivity of  =4.4. Here the thickness 

of the substrate is thin and hence we can say 

that the cost of the substrate and weight of 

the antenna are less. The antenna consists of 

two layers, which are the substrate layer and 

the radiating layer. The ground plane of the 

antenna is located on the same side of the 

CPW-feed and radiating layer. easy 

integration for monolithic integrated 

circuits, so these types of antennas have 

recently become more and more attractive. 

In addition, the CPW feed is particularly 

suitable for millimeter wave applications 

because of reduced surface wave excitation 

in electrically thick substrates. The proposed 

antenna has the advantage of compact size, 

which makes it attractive for mobile devices. 

 

The radiation portion contains one 

rectangular slot and Polyhedron shaped 

existing stub placed from the CPWfed. The 

fundamental parameters of the antenna such 

as return loss, VSWR, gain, directivity and 

polarization 

are obtained. All meets the acceptable 

antenna standards. Simulation tool, based on 

the method of moments (MOM)-ZELAND 

IE3D version 12.0 has been used to analyze 

and optimize the antenna. The designed 

parameters are shown in Table I. 

 
III. Simulation Results 

A prototype of the novel compact CPW-fed 

antenna for 3.36GHz and 5.58GHz band has 

been simulated. The simulated return loss 

curve of proposed antenna covers the 

frequency range from 3.08 GHz to 12 GHz 

with return loss less than -10dB and VSWR 

less than 2.The Return loss achieved is 

absolutely good about -20.6 dB and -27 dB 

is observed at 3.36GHz and 5.58 GHz and 

VSWR of the antenna is less than 2 as per 

the required norm in the frequency band as 

shown in figures (2) and (3). 
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The Figures shows the simulated radiation 

patterns with Elevation and azimuthal at a 

resonant frequency by using ZELAND IE3D 

software. The simulated radiation patterns of 

the antenna is Omni directional which 

means that radiating power is uniform in one 

plane with a directional pattern in a 

perpendicular plane. For this proposed 

antenna E-plane (XZ-plane) and H-plane 

(YZ-plane) for 3.36 GHz and 5.58 GHz are 

shown in Figure 4 & 5 and Figure 6 & 7. 

The patterns and other curves are obtained at 

the time of simulation. 
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Effect of W2: 

Figure 7 plots the simulated return loss 

curves with different W2 when L4 is kept 

constant value. By varying the aperture 

dimensions it is observed (Figure 7) that the 

resonant frequencies slightly varied at a cost 

of increasing voltage standing wave ratio 

and return loss of the antenna. It is noticed 

that return loss and gain are maximum for 

W2=8mm as shown in TABLE II. 

 

 
Effect of W3: 

Figure 8 plots the simulated return loss 

curves with different W3 and L3 is Kept 

constant. By varying the aperture 

dimensions it is observed (Figure 8) that the 

resonant frequencies slightly varied at a cost 

of increasing voltage standing wave ratio 

and return loss of the antenna It is noticed 

that return loss and gain are maximum for 

W3=10mm as shown in TABLE III. 

 

 

 
The gain of the antenna is observed in 

Figure 9. Here we can see the gain of the 

antenna is 1.75 dBi and 1.9 dBi at resonant 

frequencies 3.36 GHz and 5.58 GHz. 

IV. Conclusion 

In this paper a novel compact CPW-fed 

antenna is proposed for ULTRA 

WIDEBAND applications. The return loss 

and VSWR and gain, Bandwidth are all 

meets of the acceptable antenna standards. 
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The proposed antenna has a simple and 

effective feeding structure has adequate 

operational bandwidth, and has radiation 

patterns such that it is suitable for use in 

ULTRA WIDEBAND applications. Here 

the gain and bandwidth of the antenna are in 

very good promising condition so 

advantages of these antenna are easy to 

construct, simple structure, and low cost. 
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