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ABSTRACT 

In this paper, authors proposed a new design of DGS to 

improve the characteristics of microstrip antenna for the use 

of satellite communication using L band frequencies for 

communication. This proposed antenna is designed at 

1.78GHz (L Band). To achieve a very important bandwidth 

and efficiency enhancement author proposed symmetrical 

parallel plates shaped DGS in the ground plane. This 

symmetrical DGS on the other side of the patch increases the 

fringing field which consequently increased the parasitic 

capacitance. This coupling of patch and ground made the 

bandwidth and directivity enhanced from the RMPA without 

DGS.  

General Terms 

DGS (Defected Ground Structure), Simulation of Antenna, 

CST-MWS. 

Keywords 

Microstrip antenna, return loss, efficiency, bandwidth. 

1. INTRODUCTION 
Antenna is basically defined as a transducer, which works as a 

part of a transmitting or receiving system designed to radiate 

or to receive electromagnetic waves. Application of a 

conventional antenna always limited since they are governed 

by the „right hand rule‟ which determine how electromagnetic 

wave should behave. Many theories were presented over 

rectangular microstrip patch antenna and for their parameter 

improvement. Some of them were use of parasitic elements 

[1], different feeding techniques [2], metamaterial 

incorporation [3], and one of the major setback was use of 

defected ground structure technique [4], it is not only easy to 

design and cheap in fabrication as well. Not too much 

calculation required while going through this process. 

In recent years various applications of microstrip antenna 

came into existence like microwave and wireless 

communication system. Therefore, microstrip antenna is very 

suitable to apply at various fields like satellite, military, 

medical application and telecommunication system [5]. Here 

in this paper authors are interested in studying the 

performance of a rectangular patch when DGS is introduced 

in the ground plane of the patch antenna. 

This research was conducted on the frequency of 1.78 GHz by 

designing a microstrip patch antenna and then a highly 

inspirational parameter improvement technique which is 

defected ground structure technique was used. After using 

DGS technique in patch antenna and applying a parallel plate 

shaped structure in ground plane, bandwidth has been 

improved and return loss too.  

DGS is an etched symmetrical or non-symmetrical cascaded 

configuration defect in ground of a planar transmission line 

(e.g., microstrip, coplanar and conductor backed coplanar 

waveguide) which disturbs the shield current distribution in 

the ground plane cause of the defect in the ground. 

2. CALCULATION 
A new microstrip antenna has been proposed for the operating 

frequency of 1.78 GHz. Formulas listed in [6] were used 

while calculating dimensions for the patch antenna and then a 

microstrip patch antenna was designed in CST simulation 

software and the simulation result were analyzed. Designed 

antenna is shown in figure 1 and in subsequent figures results 

of the same designed antenna are listed. 

 

 

 

 

 

 

Fig. 1. Patch antenna at 2.2 GHz. 

Table 1. Dimensions of patch 

S. No. Parameters Dimension (mm) 

1 Length of patch 38.8856 

2 Width of patch 51.1912 

3 Length of feed 35.5956 

4 Width of feed 3.6 

 



International Journal of Computer Applications (0975 – 8887) 

Volume 178 – No.5, November 2017 

 

10 

 

Fig. 2.  Simulated result of RMPA shown in Fig. 1 with 

return loss -10.1dB. 

 

 

 

 

 

 

Fig. 3.  Simulation result shows directivity, efficiency and 

radiation pattern. 

Designed patch antenna using dimensions listed in table 1 was 

simulated using CST and its simulation results are shown in 

figure 1, 2 and 3 respectively. Simulated result shows return 

loss of -11 dB, bandwidth 23.5 MHz, gain of 4.472 dBi 

whereas the efficiency was around 70%. These parameters are 

not fulfilling the requirement of satellite communication viz. 

low return loss and high efficiency so parameter improvement 

is desirable. To fulfill demand DGS technique [7] was 

implemented, following is proposed DGS structure in figure 4 

and corresponding figure shows simulated results after 

implementing defected ground structure on the ground plane 

of the patch [8]. 

 

Fig. 4.  Proposed DGS on the ground plane. (all 

dimensions are in mm) 

 

 

 

 

 

 

 

Fig. 5.  This is the simulated result of design proposed on 

ground plane in figure 4, dip at 2.2GHz.  

 

 

Fig. 6.  This is the simulated result of design in figure 4, 

showing radiation pattern with efficiency and directivity. 

The result shown in above figures 5 and 6 indicates the 

improvement after incorporation of DGS on the ground plane 

of the proposed patch. Detailed discussion and comparison is 

shown in table no.2. 

3. CALCULATION 
After comparing the results of patch antenna before and after 

implementing defected ground structure on the base of the 

patch, tt has been observed that there has been a tremendous 

improvement was achieved. And it was observed by 

comparing the results, following is the comparison table 

before and after DGS implementation. There is significant 

improvement achieved in Return loss, gain and bandwidth. 

Efficiency is merely gets affected. These results are compared 

w.r.t the parameter variation. Comparative chart is shown 

below in table 2. 

Table 2: Comparison Chart 

S. 

no. 
Parameters 

Before DGS 

introduction 
After DGS introduction 

1 Return loss -10dB -36dB 

2 Bandwidth 18 MHz 39.6 MHz 

3 Gain 4.462 dB 5.450 dB 

4 Efficiency 63% 71.8% 
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After the comparison it has been observed that the proposed 

DGS structure ameliorate the parameters up to a great extent, 

the proposed DGS method improves the return loss and 

increased the bandwidth above two times the bandwidth of 

microstrip antenna alone. 

4. CONCLUSION 
This proposed microstrip patch antenna was designed for the 

applications of L band. Initially only microstrip patch antenna 

parameters was analyzed, it was found that parameters are not 

significantly fulfilling the requirement of the targeted 

application i.e. satellite communication for GPS applications 

but when a parallel plate shaped DGS is implemented in the 

opposite side of patch in ground plane, a significant 

improvement is achieved. Bandwidth and return loss was 

highly improved [9-11]. Bandwidth has been modified up to 

100% and so was the return loss which has been modified 

above 300 %. 
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