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ABSTRACT 

The design of a rectangular microstrip patch antenna covered with semiconductor 

material operating at 2.4 GHz for wi-fi application is presented. This paper investigates 

the semiconductor effect to microstrip patch antenna based on the variety of thicknesses 

and type semiconductor. The semiconductor material used in this paper such as GaAs, 

AlGaAs, InGaAs with having difference permittivity.Permittivity for each semiconductor 

material is difference will indicates a material can become polarized by imposition of an 

electric field on an insulator (substrate antenna). The antenna are optimized using 

Computer Simulation Technology (CST) at 2.4 GHz frequency, the antenna will 

fabricated on FR4 with relative permittivity of 4.8, the substrate thickness is 1.6mm and 

the copper thickness is 0.035mm respectively. The results of return loss (Sn) are gathered 

and compared based on difference semiconductor material and thickness. 

v 



TABLE OF CONTENT 

CHAPTER TITLE PAGE 

TITLE 

APPROVAL 

DECLARATION ii 

DEDICATION iii 

ACKNOWLEDGEMENT iv 

ABSTRACT v 

TABLE OF CONTENT vi 

LIST OF FIGURE ix 

LIST OF TABLE xi 

LIST OF SYMBOL AND ABBREVIATIONS xii 

LIST OF EQUATIONS xiv 

1.0 INTRODUCTION 1 

1.1 INTRODUCTION 1 

1.2 PROBLEM STATEMENT 3 

1.3 OBJECTIVES 3 

1.5 SCOPE OF WORK 3 

1.6 ORGANIZATION OF THE THESIS 4 

2.0 LITERATURE REVIEW 5 

2.1 INTRODUCTION 5 

2.2 LITERATURE REVIEW 5 

2.3 ANTENNA 10 

2.4 ANTENNA PROPERTIES 10 

2.4.1 Return Loss 10 

2.4.2. Radiation Pattern 11 

2.4.3 Antenna Gain 13 

2.4.4 Directivity 13 

2.4.5 Beamwidth 14 

vi 



CHAPTER 1 

INTRODUCTION 

This chapter consists of a problem statement, objective and outline of my thesis. This 

section highlighted the important of the project and the arrangement of this thesis. 

1.1 INTRODUCTION 

Antenna is one of the main elements in the RF system for transmitting or receiving 

signals from and into the air as medium. Without proper design of the antenna, the signal 

generated by the RF system will not be transmitted and no signal can be detected at the 

receiver. Antenna design is an active field in communication for future development. 

Many types of antenna have been designed to suit with most devices. One of the types of 

antenna is the Microstrip Patch Antenna (MPA). The idea of microstrip antenna was first 

presented in year 1950s but it is only got serious attention in the 1970s [1]. 

Antenna also called an aerial, an antenna is a conductor that can transmit and receive 

signals such as radio, microwave or satellite signals. A high-gain antenna increases 

signal strength, where a low-gain antenna receives or transmits over a wide angle [2]. The 

effective antenna is where it can give the better performance based on an efficient 

radiation efficiency. [3] 
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