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Abstract 
 
The novel CPW antenna design consists of monopole, which can used for High speed wide area or local area corporate networks and 
Video & CCTV surveillance networks and Long-range Rural connectivity. This antenna has been designed with design size parameters 
of 59.5(L) x 30 (W) x 1.6-(H) mm2, the dielectric constant of FR4 substrate is 4.4, and loss tangent of 0.002 is used. The resonant fre-
quency range of this proposed antenna is 5.85 - 6.6 GHz with return loss above of -10dB achieved. The peak gain of this antenna is 
5.5dBi and in addition the S, Z-parameters, VSWR, 2D & 3D radiation pattern are also derived. Good results are achieved after simula-
tion. 
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1. Introduction 

Circularly polarized (CP) antennas are more applicable in 
numerous communication systems (GPS, RFID, WLAN and 
WiMAX). Circularly polarized is having more advantages when 
compared to linearly polarized (LP) such as tactlessness towards 
equipment’s orientation, resistance to mitigated multipath loss-
es[1]-[2]. The advantages of monopole antennas are low profile, 
cheap cost, broader band operating bandwidths and easy structure. 
A simple printed three slot antenna structure having the arms with 

lengths is reported to the CP operation[3]-[4]. The CP operation 
and principle may be achieved by generating TM11 modes that are 
90o phase. Coplanar waveguide is one of the feeding techniques to 
radiate the antenna; the power supply is given through the feeding 
line[5]-[7]. 

2. Antenna design parameters 

The CPW-fed antenna with gap and non symmetric ground plane is 
designed as shown in Fig.1. The antenna is printed on top of the 
FR4 substrate. The proposed antenna is having εr of 1.06 and tanδ 
is 0.002. The three slot of size 26 x 22mm is feed with a 50Ω CPW 
feeding line of width 1.3mm and two equal gap of width 0.4mm is 
produced. From the structure, it is observe that it is having 
asymmetric ground plane. An irregular ground plane is used to 
stimulate CP operation and also to get better impedance matching 

[8]-[9]. The surface current distributions will explain the CP 
mechanism.  
 

 
Fig. 1: Geometrical View of Proposed Antenna (Units In Mm). 

 
CP radiation is observed by employing the irregular ground plane 
feed method. The three slots inside square with gaps give minimum 
return loss value at desired frequency range [10]. The coupled 
effect between three slots and the square, the CP radiation is 

radiated at 6.4GHz.  
 For this antenna, it is having better impedance matching and 
narrow bandwidth. Different parameters have to be studied and to 
get the optimized dimensions of proposed antenna. The parameters 
includes S, Z- parameters, VSWR, azimuth and elevation patterns, 
gain(vs)frequency, 3D radiation pattern etc. 
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3. Results and discussion 

The proposed CPW fed Monopole antenna is simulated using 
Mentor Graphics IE3D simulator version14.0. The optimized 
antenna design with the dimensions and its performance was 
validated. The S-parameters or characteristics of Return loss of the 

proposed antenna is shown in Fig.2. Return loss of an antenna 
should be less than -10dB. The proposed antenna resonant 
frequency is 5.85GHz to 6.6GHz with the return loss less than -
10dB. Higher the return loss lower will be interferences between 
the signals i.e., reflection is small, so that performance will be 
better. The maximum return loss around -24dB at 6.4GHz 
frequency. The VSWR characteristic for the proposed antenna is 
shows 1:2 ratio VSWR at 6.4GHz in the Fig.3. 

 

 
Fig .2: Return Loss Characteristics. 

 

 
Fig. 3: VSWR Characteristics. 

 

The proposed three slots antenna shows better impedance matching 
around 50Ω at 6.4GHz as shown in Fig.4. The surface current 
distribution and the radiation pattern at the resonant frequency are 
shown in Fig.5. Total gain verses frequency plot is exhibited in 
Fig.6 and the gain of the antenna is 5.5dBi at resonant frequency of 
6.4GHz. The proposed antenna shows both antenna efficiency and 
radiation efficiency can be observed.  
 

 
Fig. 4: Impedance Characteristics. 

 

 
Fig. 5: 3D Radiation Pattern. 

 
Fig.7 and Fig.8 are showing the simulated radiation patterns for 
both elevation and azimuth pattern. A relatively good agreement 
between the E-Plane and H-Plane results can be observed. The 
minor discrepancy can be mostly attributed to the edges of the 
conductor in simulation. 
 

 
Fig. 6: Gain vs Frequency. 
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Fig. 7: Elevation Pattern. 

 

 
Fig. 8: Azimuth Pattern. 

4. Conclusion 

A small size coplanar waveguide fed monopole antenna is designed 
and the results are discussed for Industrial Scientific and Medical 

Band applications. The Monopole antenna is operating the 
frequency ranging from 5.85GHz to 6.6GHz. The proposed novel 
antenna yield miniaturization, good lower return loss (-24dB), 
VSWR (around 1.1), best impedance matching (50Ω) and high 
gain (5.5dBi) compared to over other conventional antennas. The 
observed radiation patterns are stable within the frequency band. It 
is very easy to design and fabricate.  
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