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CHAPTER 4 

CPW FED WIDEBAND ANTENNA 

The earlier chapter is focused on multiband rectangular monopole antenna and its band 

operations. It is observed that hence for further improvement the importance wide 

impedance bandwidth and how antenna parameters are changed according to the 

multiband to wideband operation. The analysis in both software and experimental is 

being represented with respect to change in the patch shapes. The importance of CPW 

Fed antenna of wideband operation and this chapter is focused to design wideband 

antenna. The context of study is based on arranging different types of patch antennas in 

the place of patch and observing how it is behaving using different patches. 

 

4.1 Introduction  

The electromagnetic environment based application have vital properties for novel 

structures, miniaturized modules the current trend of application have huge impact on 

IOT modules which has its relevant advantages in wide band antenna design the 

modules should be Omni directional and its radiations properties differ with wide 

impedance band width the services such as defense services focused in getting width 

band width circular current distributions with the approach of antenna and its operations 

the primitive design is most important for the antenna for wider operations bands . 

 

4.2 Background approach 

CPW traditional infinite and semi-infinite ground place  uses quasi TEM propagating  

model .due to uniplanar the structure simplifies and also  miniaturization gives 

reduction lens .in CPW micro strip antenna the centre signal which used to form widen 

ins the band width using traditional circular and rectangular shape considering other 

structures allows low ground polarization because of its volumes abilities  the CPW 

though have some discontinuities in the form of open end short end and series gap with 

centre conducting strip the CPW conventional antenna is a short end formed with help 

of slot  or even with the steps the RF current flows thorough the circuit behind that stub 
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to carry magnetic energy which results in inductive reactance LSC the short end 

apparent position can be calculated using the formulae   

 

( 2 ) / 8scl S W +  (4.1) 

 

With the help of magnet to – static analysis LSC can be determined using formula 

 

2

0 0 2

0

2 1
( ) 1

[cosh(60 /
sc eff

eff

L a b Z
Z 

   
=   + −  

    

 

(4.2) 

 

Here eff is effective dielectrics constant of CPW  

CPW characteristic impedance  

 

2A=S (4.3) 

2B=S+2W (4.4) 

 

And S being the width signal conductor and W is width of slot. The open ended CPW 

is formed using a shorter distance before slot ends and there by gap ‘g1’ will be created 

 the open circuit capacitance can be circuited using  
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Here b is phase constant determined by  
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( 2 ) / 4ocl S W +  (4.7) 

Later the increased width for the CPW line width is lies near the E & H-fields of normal 

CPW line which further raise additional reactance with step discontinuity. This whole 

structure after formulating from the given formulas can be analyzed using Finite 

element based HFSS software for validation. The various shapes which gives majority 

of the radiation in the CPW antenna gives major continuation of signal in the antenna 

geometry. 

 

4.3 Antenna Geometry 

   

Fig 4.1 Wideband triangular CPW antenna evolution 

The geometrical approach of separate size of the proposed monopole CPW antenna and 

its characteristics have been discussed in the following sections. The proposed antenna 

modelled on a 40mm x 40mm x 1.6mm occupied FR4 substrate material which is 

having copper coated layer on one side. The centre conductor is passed through the 

CPW Antenna that parameter is termed as ‘WF’. The gap beside the width of the feed 

is known as gap conductor which is used for conducting of the signal. The proposed 

model has its own ground which is attached to the upper portion occupying almost 76% 

of copper area in the antenna geometry. The analysis of the antenna is carried in 

different way varying the patch shapes. Each shape has its prominence in EM wave 

propagation this significance of that shape after incorporating in the various patches 

can be seen in this work. The layout obtained for final triangular CPW antenna is 

explained in Fig 4.1 
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4.3.1 Design and Analysis of Wide Band CPW Antenna the Model Using                 

Different Patch Shapes 

The proposed antenna modelled on a 40mm x 40mm x 1.6mm occupied FR4 substrate 

material which is having copper coated layer on one side. The center conductor is 

passed through the CPW Antenna that parameter is termed as ‘WF’. The gap beside the 

width of the feed is known as gap conductor which is used for conducting of the signal. 

The proposed model has its own ground which is attached to the upper portion 

occupying almost 76% of copper area in the antenna geometry. The analysis of the 

antenna is carried in different way varying the patch shapes. Each shape has its 

prominence in EM wave propagation this significance of that shape after incorporating 

in the various patches can be seen in this work. The proposed layout with different 

shapes is explained in the Fig 4.2. 

 

Figure 4.2 Layout of Proposed antenna with different shapes of patch 
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Table 4.1 Parameters of proposed work 

Parameter Units (mm) Parameter Units (mm) 

Lg 40 S 12.7 

Wg 40 Lt 12 

Lf 14 Wt 14 

Wf 3.6 Wc 5 

L 24.5 Le 5 

W 30 We 10 

g 0.55 - - 

 

The Fig 4.2 represents different shapes enclosed with the CPW antenna and that 

parameters of the antenna is noted in table 1. The whole observation lies how patch 

shape influence the antenna performance. Three types of shapes are used as the patch 

one is circular the other is elliptical and finally triangular. The objective of the work is 

to convert a compact antenna which works for multiband scenario to compact antenna 

which works for wideband scenario. Due to this the antenna patch changed at first 

instance (iteration 1) by using the circular patch the antenna gets its propagation in x-

band and above 14GHz band in which not covering any modern communication bands. 

Coming to the second iteration the antenna gets ellipse shaped patch the similarity of 

circular and ellipse leads to slight change in the bands but ends up working nearest to 

the bands beside X band. For a change, the triangular shaped patch is incorporated in 

the antenna geometry which works at wideband from 1.8GHz to 8GHz.This bands 

covers almost all modern commercial applications. So, to cover a wideband antenna 

which intern used as a best suitable modal to cover modern commercial bands. The 

analyzing part and obtained results from commercially equipped tool Ansys HFSS 

results can be seen in the Fig 4.3. The Fig 4.4 and Fig 4.5 replicates the measured 

antenna characteristics reflection and VSWR characteristics. VSWR graph indicates 

the impedance matching characteristics of the proposed antenna. The level of 

impedance matching tells the reflection as well as working of the proposed antenna. In 

Fig 4.6 the antenna measurement of impedance is noted. It is observed that the antenna 
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which is having the working bands gets less than value 2 of VSWR and at working 

frequency bands the impedance is almost nearer to 50 ohms is observed. 

 

Fig 4.3 Reflection coefficient characteristics of Iterations 

 

Fig 4.4 Measurement Reflection characteristics of Proposed Antenna 
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Fig 4.5 VSWR characteristics of Proposed Antenna 

 

 

Fig 4.6 Impedance characteristics of Proposed Antenna 
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4.4 Parametric Analysis 

The parametric Analysis of the proposed work is carried out with the help of HFSS tool 

the antenna has its own characteristics operating at wideband frequencies but to know 

analysis by varying different parameters and observing how the operation bands 

changing with dimension is explained in detailed. In below Fig 4.7, 4.8 and 4.9 the 

antenna parameters such as reflection coefficient, VSWR and impedance characteristics 

have been studied by varying the parameter width of the feed(wf).It is observed that 

when the triangular antenna width is changed it mostly effect the depth of the resonance 

in the reflection obtained in the antenna as seen in figure 4.6.In figure 4.7 the VSWR 

characteristics have been studied it is observed at particular length the antenna 

impedance is almost equal to ideal impedance value and VSWR is also less than 2.The 

width of the feed is varied from 2mm to 3.6mm in which the maximum performance 

covering the wideband length is obtained at the lowest width of the feed value 

 

Fig 4.7 Return Loss Parametric Optimization when varying width of the feed (Wf)  
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Fig 4.8 VSWR Parametric Optimization when varying width of the feed (Wf)  

 

 

Fig 4.9 Impedance Parametric Optimization when varying width of the feed (Wf) 
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In Fig 4.10, 4.11 and 4.12 the antenna parametric characteristics are studied by 

changing the length of the feed from 4mm to maximum of 8mm.The parameters such 

as reflection coefficient (Fig 4.10) and VSWR (Fig 4.11) and impedance characteristics 

(Fig 4.12) are observed it is noted that the antenna to operate at wideband from 2 to 

8GHz frequency the approximate  length of the feed must be 7mm.it is observed that 

when the length of the feed is served with smaller lengths the antenna gets distorted so 

that antenna parameters are not functioning properly. The parametric variation of the 

antenna helps in such a way that it reforms the best possible length for obtaining the 

working band. By changing the parameters, the Triangular CPW antenna changes its 

working bands due to the different length orientations. The observations basing the 

impedance characteristics define that near by 50ohms ideal impedance character tics 

are obtained in the working band. In Fig 4.13 the fabricated prototype of the antenna is 

observed, and measurement view of the antenna is also seen 

 

 

Fig 4.10 Return Loss Parametric Optimization when varying Length of the feed (Lf) 



75 
 

 

Fig 4.11 VSWR Parametric Optimization when varying Length of the feed (Lf) 

 

Fig 4.12 Impedance Parametric Optimization when varying Length of the feed (Wf) 
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Fig 4.13 Fabricated and measured Image of prototype  

 

4.5 E-Field Characteristics 

In Fig 4.14 the E-Field distributions of the antenna at three different frequencies have 

been observed (at 2.1GHz,5.1GHz,5.6GHz) it is noted that the antenna at different 

resonating frequencies produces much variance in the feedline and the patch and 

nominal performance have been seen in the ground orientation 
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Fig 4.14 E-Field Distribution of Antenna at (a)2.1GHz (b) 5GHz (c) 5.6GHz  

4.6 Current Distribution 

In 4.15 the Current distributions of the antenna at three different frequencies have been 

observed (at 2.1GHz,5.1GHz,5.6GHz) it is noted that the antenna at different resonating 

frequencies produces much variance in the feedline and the patch and nominal 

performance have been seen in the ground orientation 
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Fig 4.15 Current Distribution of Antenna at (a)2.1GHz (b) 5GHz (c) 5.6GHz  

4.7 Radiation Characteristics 

The Radiation characterstics of the antenna are observed in detail from gain vs 

frequency and effcienciy vs frequency plots.It is observed that the antenna efficeicny is 

almost 80%  through out the region where as the gain in wiorking bands tends to 
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increase in the higher bands than in the lower bands. Fig 4.16 and 4.17 shows the 

simulated and measured gain and efficiency of the proposed antenna. 

 

Fig 4.16 Measured and Simulated Gain vs Frequency of Proposed Antenna 

 

Fig 4.17 Efficiency measured and Simulated of Proposed Antenna 
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4.7.1 Far field Results 

 

(a) 

 

(b) 



81 
 

 

 

 

(c) 

Fig 4.18 Radiation patterns of Proposed Antenna (a)2.1GHz(b) 5GHz (c)5.6GHz 

 

The Radiation characteristics of the proposed antenna at three different frequencies 

have been noted in Fig 4.18 (a), (b) and (c) and it is observed that the radiation pattern 

at 2.1GHz gives dipole type of pattern at E-plane and omnidirectional pattern in the H-

plane. Similar scenario has been repeated in the 5GHz measurement. Lastly the antenna 

at 5.6GHz have considered and it is observed it behaves omni directional in H-Plane . 
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4.8 Summary Of the Chapter 

 The analysis after taking simulation and measured results the coplanar waveguide feed 

triangular antenna with wide band operation characteristics the discontinuities of 

features of CPW antenna such as open end, short end, and discontinuity in signals. the 

behavior of triangular CPW antenna by varying various parameters with both simulated 

and measured values have been noted  

❖ Triangular antenna with wide band operation characteristics the discontinuity 

in signals the behavior of triangular CPW antenna by varying various 

parameters with both simulated and measured values have been noted 

application below 8GHZ. 

❖ The operational characteristics are achieved by varying length, stub width and 

the gap between the stubs. 

❖ Increasing in bandwidth leads to wide operational bandwidth which in turn 

results in the electromagnetic radiation from the proposed antenna is 

bidirectional since the proposed antenna is a very good candidate for wide 

operating frequencies still it is need to serve at good gain characteristics for 

better improvement work in the next subsequent work should be focused to 

work at wide band with good gain improvement. 

❖ The coverage of band more than the 8GHz range and specific analysis of Notch 

band should also be noted for better performance of antenna for wideband 

applications. 

 

 

 

 

 

 

 

 


