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ABSTRACT 

This work proposed the design of Archimedean Spiral Patch Antenna 

integrated with Surface Mount Device (SMD) Light Emitting Diode (LED) operating 

at 2.4GHz for Wireless Local Area Network (WLAN) application. The antenna was 

designed and simulated using Computer Simulation Technology (CST) software. 

Firstly, the antenna design was simulate without the LED. After the results obtained 

met the requirements, the LEDs were added onto the radiating patch in the simulation. 

Upon achieving an optimum performance, the antenna was implemented on a FR-4 

material with thickness of 1.6mm and dielectric constant of 4.3. The LED was 

integrated with the radiating patch in parallel connection in order to have lower 

voltage. This design of antenna was proposed due to replace the plasma antenna which 

has several disadvantages and the LED was the suitable lighting source that could 

replace the plasma antenna. Experimental investigation was done using Vector 

Network Analyzer (VNA) to verify the return loss, VSWR, gain and radiation pattern 

of the designed antenna. Both the simulation and experimental results were then 

compared and analysed. The results had been confirmed that the design of the patch 

antenna can operate at 2.4GHz and it works well as an illumination. The antennas are 

reasonably well matched at their corresponding frequency of operations. 

IV 



TABLE OF CONTENTS 

APPROVAL i 

DECLARATION ii 

ACKNOWLEDGEMENT iii 

ABSTRACT iv 

TABLE OF CONTENTS v 

LIST OF FIGURES viii 

LIST Of TABLES x 

LIST OF EQUATIONS xi 

LIST OF SYMBOLS AND ABBREVIATIONS xii 

CHAPTER 1 

INTRODUCTION 

1.1 BACKGROUND OF STUDY 1 

1.2 PROBLEM STATEMENT 3 

1.3 OBJECTIVES 3 

1.4 SCOPE OF STUDY 4 

1.5 THESIS ORGANIZATION 5 

CHAPTER 2 

LITERATURE REVIEW 

2.1 INTRODUCTION TO ANTENNA 6 

2.1.1 Microstrip Antenna 6 

2.1.2 Archimedean Spiral Antenna 8 

2.2 WIRELESS COMMUNICATION 8 

2.3 ANTENNA PROPERTIES 9 

2.3.1 Input Impedance 9 

2.3.2 Voltage Standing Wave Ratio (VSWR) 9 

2.3.3 Return Loss 10 

2.3.4 Directivity and Gain 10 

2.3.5 Radiation Pattern 11 

2.3.6 Bandwidth 11 

2.4 FEED TECHNIQUES 12 

2.4.1 Coaxial Feed Technique 12 

v 



2.5 LIGHT EMITTING DIODE (LED) 

2.5.1 Surface Mount Device (SMD) LED 

CHAPTER 3 

METHODOLOGY 

3.1 INTRODUCTION 

3.2 FLOWCHART 

3.3 ANTENNA SPECIFICATION 

3.4 ANTENNA CONFIGURATIONS 

3.4.1 Archimedean Spiral Structure Design 

3.4.2 Dimension of the Antenna 

3.4.3 Integration of Antenna with LED 

3.4.4 Feeder Network 

3.5 SIMULATION PROCESS USING 

MICROWAVE 

3.5.1 Antenna Types 

3.5.2 Unit Properties 

3.5.3 Frequency Range and Field Monitor 

3.5.4 Designing 

3.5.5 Design of coaxial feed 

3.5.6 Waveguide Port 

3.5.7 Time Domain Solver 

3.6 FABRICATION PROCESS 

3.6.1 Antenna Prototype 

3.7 MEASUREMENT OF THE ANTENNA 

3.7.1 Vector Network Analyzer (VNA) 

CHAPTER 4 

RESULT AND DISCUSSION 

4.1 INTRODUCTION 

4.2 RESULT 

4.3 SIMULATION RESULT 

4.3.1 Return Loss (Sn) without LED 

VI 


