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 

Abstract: This paper describes a tree structure antenna with 

defected ground structure & CPW feeding. In this proposed 

antenna, Swasthik layer defected ground structure has been 

considered to achieve wide-band & ultra-wideband (UWB) 

characteristics for impedance matching.  The simulation 

bandwidth matching from S11<-10dB and frequency from 

5GHz-20GHz. The Swasthik shape antenna is designed for the 

enhancement of multiband frequency applicable for L-band, 

D-band & SHF-band. The antenna performance evaluating the 

dense antenna that is applicable for portable communication 

devices.  

 

Index terms- defected ground structure, CPW feeding, microstrip 

antenna, FR4 epoxy 

I. INTRODUCTION 

Nowadays, the trend is developing devices for wireless 

communication system which have inherent high bandwidth, 

gain & multi-resonance. The electromagnetic waves are 

received and transmitted by the antenna. So, it is very 

challenging for the speed of receiver and transmits when 

there is the fast development in the communication 

technology.(1) 

The 2D, 3D, and planar antennas are used for the 

communication applications. As per the antenna requirement, 

instance or stabile devices like wire material are used. For 

other applications wireless sensors or devices, mobile 

devices are used for the personal body network; the 

receiver-transmitter should be low profile: so it can take less 

area in the PCB. For personal body network or wireless 

network, the flexibility of the antenna must be high: so that it 

can easily bend even if it is close to 90 degree.(2) 

In recent years, the micro-strip antenna has made progress in 

wireless communication. Micro-strip antennas are more 

popular these days because of; it has better results and more 

advantages over conventional antenna. These antennas are 

low weighted; cost is low, low profile, easy to design, low 

volume, and congruity. Dual circular polarization, dual 

frequency operations are provided by the micro-strip patch 

antenna. To improve the bandwidth of the proposed antenna, 

DGS & CPW feed techniques are used in this paper.(1,3) 

The aim of this paper is to present the advantages of DGS & 

CPW in dense size of the antenna as well as to obtain the 

wide frequency band and impedance matching. Different 
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feeding effects and ground plane effects can be measured at 

different frequencies by taking DGS & CPW structure. 

 

II. ANTENNA DESIGN 

As above mentioned, a novel tree shape ultra-wideband 

design with Swasthik Defected Ground structure & 

CPW has been proposed. In this design, Figure.1 shows 

that the proposed antenna looks like as to have tree like 

patch and DGS,CPW shows the antenna geometry 

60mm×60mm×1.6mm. The antenna is designed on FR4 

epoxy substrate of 1.6mm thickness with the relative 

constant €r=4.3. In this design, one side of the antenna 

contains tree shape path and on another side is ground. 

The electromagnetic software Ansoft HFSS R19 is used 

to numerically investigate & optimized the proposed 

antenna. The design concept and measurements results 

of the UWB antenna are discussed in the subsequent 

sections. The antenna impedance bandwidth with 

S11<-10dB is more than 10GHz, in both simulation and 

measurement.(7,10) 

 

Fig.1: Geometry of the proposed antenna 
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Table I: Parameters for the proposed antenna 

Parameters Size (mm) 

Length of the substrate 60mm 

Width of the substrate 60mm 

Length of the ground 60mm 

Width of the ground 60mm 

Length of the feed line 26mm 

Width of the feed line 5.25mm 

 

III. RESULTS & DISCUSSIONS 

A. Return loss 

Return losses will be infinite if all the power is transferred to 

the load.  A good antenna gives the low return losses as 

possible, the return losses should be less than -10dB. If the 

return losses are more than -10dB the antenna is not properly 

designed. In Figure.2, the simulated result shows that the 

proposed antenna exhibits the ultra wide band characteristics 

having resonant frequency from 5GHz to 20GHz. The return 

losses of this proposed antenna lies as -21dB and -26dB 

respectively.(3,4) 

 
Fig.2: Simulation results of the proposed antenna 

 

B. Current distribution 

In this proposed antenna, Figure.3 & Figure.4 shows the 

current distribution for electric field and for the magnetic 

field at the resonant frequency at 1GHz is stable.  For higher 

radiation pattern, the E-field and H-field is in the same phase: 

causes the current distribution more balanced.(5)  

 
 

 
Fig.3: Electric field & Magnetic field distribution 

 

 
Fig.4: Radiation pattern of the proposed antenna 

 

By using different feeding techniques, it can enhance the 

bandwidth of the proposed antenna.  These feeding 

techniques help to enhance the input impedance of the 

antenna. 

 

IV. DEFECTED GROUND STRUCTURE- TREE 

ANTENNA 

In this design, the Swasthik shape slot cut on the ground 

plane to enhance the radiation pattern & input impedance of 

the proposed antenna as shown in the Figure.5. The locations 

and dimensions of the defect are orthogonal: so they do not 

affect the dominant mode 

field under the patch and 

also do not cause any 

backward radiation. The 
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Swasthik shape geometry 40mm×40mm×1.6mm, it is 

designed on FR4 epoxy substrate with relative constant 

€r=4.3.(4,6) 

 

Fig.5: Geometry of the proposed DGS antenna 

 

Table II: Parameters of the proposed DGS antenna 

               Parameters    Size (mm) 

     Length of the substrate 60mm 

    Width of the substrate 60mm 

      Length of the ground  60mm 

      width of the ground 60mm 

      Length of the DGS cut 40mm 

      Width of the DGS cut 40mm 

V. RESULTS & DISCUSSIONS  

A. Return loss 

In Figure.6, the simulated result shows that the proposed 

DGS antenna exhibits ultra wide band characteristics with the 

resonate frequencies of 5 GHz to 20 GHz: the return losses 

are -14dB and -26dB respectively. The simulation result of 

this proposed antenna is higher & also it increases the 

radiation pattern and bandwidth.(8) 

 
Fig.6: Simulation result of the proposed DGS antenna 

 

B. Current distribution 
In this proposed DGS antenna, as the radiation pattern 

increases: it causes stable E-plane and H-plane at higher 

frequencies as shown in Figure7 & Figure.8. The location & 

dimensions of DGS are orthogonal so the radiation pattern in 

vertical and horizontal surfaces are more balanced.(5)  
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Fig. 7: Electric field & Magnetic field distribution 

 

 

 
Fig. 8: Radiation pattern of the proposed DGS antenna 

 

VI. CPW FEED-TREE ANTENNA 

As already mentioned, the proposed antenna is further 

designed to enhance the bandwidth & radiation pattern. In 

this design, the two grounds are etched on the same plane of 

the antenna: one on the top of the substrate and another one in 

the bottom as shown in the Figure.9. This design is 

introduced to obtain ultra-wideband accompanied with good 

impedance matching over the entire operating band. It is 

designed on the FR4 epoxy substrate with the relative 

constant €r=4.3, the geometry of this proposed DGS antenna 

is given below.(7,9) 

 
Fig.9: Geometry of the proposed CPW feed antenna 

VII. RESULTS & DISCUSSIONS 

A. Return loss 

The simulation result of this antenna having the resonant 

frequency 5GHz TO 20GHz, the return losses occurred 

-24dB and -28dB respectively. In this design the simulation 

results are very high than other feeding techniques as shown 

in the Figure.10: which describes the maximum power 

transferred to the patch through feed line.(9) 

 
Fig. 10: Simulation result of the proposed CPW-feed antenna 

 

B. Current distribution 

By designing the proposed CPW feed antenna, the vertical 

and the horizontal surface current are more balanced and 

stable. So at higher frequencies the radiation pattern of 

E-plane & H-plane is stable. Also, it is shown in Figure.11 

and Figure.12 that the modification of this design signifies 

that the CPW dimensions affect the impedance matching and 

the bandwidth.(8,10) 
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Fig. 11: Electric field & Magnetic field distribution 

 

 
Fig. 12: Radiation pattern of the proposed CPW-feed antenna 

 

VIII. COMPARISON 

By using different feeding techniques, the simulation result 

also changes. As the Figure.13 shown below, the result of the 

DGS & CPW feed are much better than the proposed antenna. 

The DGS and CPW miniaturize the size of antennas as well 

as to widen the bandwidth. 

 
Fig. 13: Comparison graph for various feeding techniques 

 

As shown in Figure.14, by using the CPW feed, we are 

capable of lower-loss performance at much higher 

frequencies, & also capable to moderate radiation loss at 

millimeter wave frequencies.(10) 

 
Fig. 14: Effect of the different feed gaps 

 

IX. CONCLUSION 

This paper presents a novel TREE shape antenna with 

Defected Ground structure & CPW feeding. The designed 

antenna is also suitable for UWB operations in the 3GHz to 

11GHz; also the antenna performance of the operating 

frequencies across the wider frequency band is very good. It 

simulates the impedance bandwidth of this antenna for 

S11<-10dB is from 5GHz to more than 20GHz.  The total 

antenna size is (60*60*1.6) sq.mm. By comparing the 

various feeding techniques: DGS & CPW, it is observed that 

the CPW feeding technique proves better than all other 

results because it is giving good result.(10) 
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