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ABSTRACT 

This work presented the design, simulation and analysis of Sierpinski carpet fractal 

antenna (SCFA) for Radio Frequency Identification (RFID) application. This prototype 

antenna was fabricated on RT Duroid 4350 of dielectric constant, er = 3.48 with thickness 

of 1.524 mm while the center frequency was 5.8 GHz and using microstrip line feed. 

The commercial electromagnetic simulator, CST Microwave Studio was used to carry out 

the design and simulation. The prototype SCFA was realized and the measurement and 

analysis was carried out using Vector Network Analyzer (VNA) and Antenna Training 

System (ATS). 

This work consists of two measurement results which are without and with stub 

matching. Without using stub matching, the operating frequency has been shifted around 

2.4138 % from its original state. 

While after using stub matching, simulated and measurement values of the parameters of 

the antenna were compared. It was observed that the measured and simulated values of 

the parameters of the antenna were closed with each other and the omnidirectional 

radiation pattern was realized. The result shows that the fractal antenna is very small in 

size while keeping high radiation efficiency. 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION 

Antenna is a device that transmit or receiver electromagnetic waves and acts as a 

transducer to convert electromagnetic radiation into electrical current or vice 

versa. It is used in wireless system such as radio and television broadcasting, 

wireless LAN, cell phones, radar, and spacecraft communication. 

Microstrip antenna also known as a printed antenna. There are many type of 

microstrip antenna; the most common is the microstrip patch antenna (MPA) or 

patch antenna. MPA consist of a radiating patch, ground and dielectric material. 

Generally, the radiating patch and ground is made from conducting material such 

as copper or gold and can take any possible shape. 

In communication system, there is a need for a high performance device and not 

only the size of the circuitry have evolved to transceiver on a single chip, there is 

also a need to evolve antenna designs to minimize the size. Several methods have 

been suggested to reduce the size of antenna with a high dielectric constant 

substrate, short-circuiting the patch to ground, modifying the geometry of the 

patch and other techniques that combine these three methods [1]. 
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