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ABSTRAK 

 

 

Antena patch microstrip (MPA) telah digunakan secara meluas kerana 

kelebihannya iaitu mempunyai profil yang rendah, mudah dibuat dan juga kos rendah. 

Ciri-ciri persembahan MPA tunggal dapat ditingkatkan dengan menggunakan array 

antena patch microstrip. Terdapat beberapa cara untuk meningkatkan prestasi antena 

patch microstrip seperti teknik slotting, struktur tanah yang dibatalkan atau 

menjadikannya sebagai tatasusunan. Dalam projek ini, tatasusuan telah dipilih untuk 

meningkatkan prestasi MPA. Oleh itu, projek ini dijalankan untuk memberikan analisis 

perbandingan antara satu MPA dan 2 x 1 segi empat tepat MPA array untuk aplikasi Wi-

Fi. Kedua-dua antenna ini telah direka dan disimulasi pada operasi frequency 2.45GHz. 

Substrat yang digunakan ialah FR-4 dielektrik dan simulasi dilakukan dengan 

menggunakan Perisian CST. Antena kemudian direka untuk mengesahkan prestasi 

antena dengan melakukan pengukuran. Teknik suapan MPA berbentuk empat segi adalah 

inset fed untuk dipadankan dengan galangan beban dengan antena untuk 

memaksimumkan pemindahan kuasa atau meminimumkan isyarat pantulan dari beban. 

Hasil simulasi dan pengukuran menunjukkan bahawa terdapat peningkatan parameter 

antena. Jalur lebar bagi array antena dari simulasi dan pengukuran masing-masing 

adalah 0.07894GHz dan 0.11GHz. Selain itu, simulasi keuntungan adalah 5.42dB dan 

6.425dB keuntungan dari pengukuran untuk array antena. Berdasarkan keputusan, 

antena dapat digunakan dalam aplikasi Wi-Fi yang mempunyai jarak frekuensi antara 

2.3GHz hingga 2.5GHz. 
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ABSTRACT 

 

 

The microstrip patch antenna (MPA) are widely used as the advantages were low 
profile, easy to fabricate and also low cost. The performances characteristics of a single 
MPA can be improved and enhanced by using microstrip patch antenna array. There are 
several ways to improve the performances of the microstrip patch antenna such as slotting 
technique, defected ground structure or by making it as an array. In this project, array 
have been chosen to enhance the performances of MPA. Therefore, this project was 
conducted to give a comparative analysis of between a single MPA and 2 x 1 rectangular 
MPA array for Wi-Fi application. Both of the antenna were designed and simulated at 
2.45GHz operating frequency. The substrate used was FR-4 dielectric and simulations are 
performed by using CST Software. The antennas then was fabricated to validate the 
performances of antenna by doing measurement. The feeding techniques of rectangular 
MPA was inset feed as for matching the impedance load with the antenna in order to 
maximize the power transfer or minimize the signal reflection from the load. The results 
of simulation and measurement show that there were enhancement of the parameters of 
the antenna. The bandwidth for antenna array from simulation and measurement were 
0.07894GHz and 0.11GHz respectively. Other than that, the gain of simulation was 
5.42dB and 6.425dB of gain from the measurement for antenna array. Based on the 
results, the antenna can be applied in Wi-Fi application which is frequency range between 
2.3GHz to 2.5GHz. 
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CHAPTER 1  

 

INTRODUCTION 

1.1 Introduction 

This chapter will explain about the background of this project entitle Design, 

Simulation and Fabrication of Microstrip Patch Antenna Array. Computer Simulation 

Technology (CST) was used to design and fabricate the antenna. This chapter include 

background, problem statement, objective and scope of the project.  

1.2 Background 

Antenna are one of the important key of any wireless system. An antenna acts 

as a device that will transmit or receives electromagnetic waves. Almost all antenna 

operates efficiently on a relatively narrow frequency band. Tuning the antenna to the 

same frequency band is a must in order to connect to the radio system that operates as 

it is to avoid any reception or transmission being impaired. One of the way to transmit 

and receive the electromagnetic waves is by tuning the wire to be effective. To tune 

the wire to be effective, is by ensuring the length of the wire is half from the 

wavelength of the operating frequency. Microstrip Patch Antenna (MPA) are most 

widely used type of antenna. This type of antenna consist of four parts which are patch, 

ground plane, substrate and feeding part. To design a microstrip patch antenna, a lot 

of substrates with dielectric constant in the range of 2.2 <er< 12 can be used. Usually, 
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for a better antenna performance, a thick substrate with low dielectric constant are 

most likely preferred as it offers a better efficiency, larger bandwidth and loosely 

bound fields for radiation into space.  

 Therefore, in this project the main things aimed is to design a linearly 

polarized rectangular microstrip patch antenna array. The aim of using linear 

polarization is because a linear polarized antenna radiates in a plane contain the 

propagation direction 

1.3 Problem Statement 

In order to fulfil the problem occurred, an antenna is developed hence 

upgraded for advanced technologies. Microstrip antenna is easier to design compared 

to conventional antenna. Other than that, conventional antenna also require more cost 

to build. As for microstrip patch antenna, it has simple structure and easy to fabricated. 

Although it has various shapes, but the most popular configuration usually used 

rectangular shape. In this project, Flame Retardant 4 (FR4) will be used as dielectric 

substrate of the antenna. 
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1.4 Objective 

The objective of this project are: 

1. To design and simulate a MPA array using Computer Simulation 

Technology (CST) software. 

2. To fabricate the MPA by using Flame Retardant 4 (FR4).  

3. To analyse the performance of the antenna 

1.5 Scope 

This project consist of two parts which is software and hardware. For software 

part, Computer Simulation Technology (CST) software was used to design and simulate 

the MPA. As for hardware, after the simulation, the MPA will be fabricate using Flame 

Retardant 4(FR4).  Finally, the MPA will be measured using network analyser to 

measure the value hence compared to the simulation values.  
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LITERATURE REVIEW 

2.1 Introduction 

This chapter provided review on previous study and research which closely 

related to development of antenna working on MPA. All information is obtained from 

journal, books and internet.  This literature review will discussed about types of antenna 

used, details explanation about microstrip antenna, shape of the MPA and feeding 

technique.  The variation of antenna type and its feeding technique is compared and 

analysed so that this project can be carried on. 

 

2.2 Microstrip Antenna 

Microstrip antenna also referred as a patch antenna that has simplest 

configuration and consisting radiating patch on a side of a dielectric substrate which has 

a ground plane on the other side as in Figure 2.1.  The ground plane that connected to 

the supply’s ground terminal is act as a direct connection for the current in the antenna. 

The material of the patch conductors usually is gold and copper. To design microstrip 

antennas, a number of substrate are used. The range of dielectric constant substrate 

usually at 2.2 ≤ εr ≤ 12. According to (Bhalla et al., 2013), Thick dielectric substrate are 

genuinely used for antenna as it has low dielectric constant hence providing better 

efficiency, larger bandwidth and better radiation, thus good for antenna performances. 


