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ABSTRACT 

 

 

This work presents the design and fabrication of a Sierpinski gasket fractal antenna with I-

Shaped defected ground structure (DGS) with the operating frequency 5.8 GHz. The 

proposed antenna was designed and simulated by using Computer Simulation Technology 

(CST) and fabricated on Rogers RT/Duroid 5880 substrate with dielectric constant, εr of 

2.2 with the substrate thickness 0.38 mm and copper thickness 0.0175 mm. The fabricated 

antenna was measured by using Vector Network Analyzer (VNA) to measure all the 

parameters of the antenna such as return loss, Voltage Standing Wave Ratio (VSWR), 

bandwidth and input impedance. The significance of the I-Shaped defected ground 

structure was to enhance the overall performance of the antenna. Performance of the 

proposed antenna is discussed in terms of return loss, VSWR, directivity, input impedance, 

bandwidth and radiation pattern. 

 

There were two measurements made which are without stub matching and with the 

implementation of stub matching. Without stub matching, the operating frequency 

measurement result was shifted to 5.735 GHz from center frequency of 5.8 GHz with return 

loss of -26.464 dB. After implementing of stub matching to the prototype antenna, the 

measured result was close to the simulated value which is the operating frequency 5.818 

GHz and the return loss is -33.405 dB. The prototype antenna has behavioral of 

unidirectional antenna. The proposed antenna was very compact in size and the simulated 

and measured values of the parameters of the antenna concurs well. 

 

 



 

 

TABLE OF CONTENT 

 

CHAPTER TITLE PAGE 

 TITLE  

 APPROVAL  

 DECLARATION I 

 DEDICATION II 

 ACKNOWLEDGEMENT III 

 ABSTRACT IV 

 TABLE OF CONTENT V 

 LIST OF FIGURE VIII 

 LIST OF TABLE X 

 LIST OF SYMBOLS AND ABBREVIATIONS XI 

   

1.0 INTRODUCTION 1 

 1.1         BACKGROUND STUDY 1 

 1.2         PROBLEM STATEMENT 3 

 1.3         OBJECTIVE 3 

 1.4         SCOPE OF WORK 4 

 1.5         THESIS OUTLINE 5 

   

2.0 THEORY 6 

 2.1         INTRODUCTION OF ANTENNA 6 

   2.1.1    Microstrip Antenna 6 

   2.1.2    Fractal Antenna 7 

   2.1.3    Defected Ground Structure (DGS) 9 

 2.2         ANTENNA PROPERTIES 10 

   2.2.1    Return Loss S11 10 



 

   2.2.2    Voltage Standing Wave Ratio (VSWR) 10 

   2.2.3    Input Impedance 11 

   2.2.4    Bandwidth 12 

   2.2.5    Gain and Directivity 13 

   2.2.6    Radiation Pattern 14 

 2.3         FEED TECHNIQUES 15 

   2.3.1     Coaxial Probe Feed 16 

   2.3.2     Microstrip Line Feed 16 

   2.3.3     Aperture Coupled Feed 19 

   2.3.4     Proximity Coupled Feed 20 

 2.4         LITERATURE REVIEW 21 

   

3.0 METHODOLOGY 24 

 3.1         INTRODUCTION 24 

 3.2         DESIGN SPECIFICATION 24 

 3.3         WORK FLOWCHART 26 

 

3.4         SIERPINSKI GASKET FRACTAL ANTENNA WITH  

              I-SHAPED DEFECTED GROUND STRUCTURE   

              (DGS) 

27 

 3.5         PATCH CALCULATIONS 28 

 3.6         MICROSTRIP INSET FEED TECHNIQUE 30 

 

3.7         SIERPINSKI GASKET FRACTAL ANTENNA WITH  

              I-SHAPED DEFECTED GROUND STRUCTURE  

              DESIGNED STEP BY USING CST SUITE   

              SOFTWARE 

31 

   3.7.1     Substrate 32 

   3.7.2     Ground 33 

 
  3.7.3     Conventional Antenna And Third Iteration Of  

               Sierpinski Gasket Fractal Antenna 
34 

 
  3.7.4     Microstrip Inset Feed 35 

 




