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ABSTRACT 

 

 

 

 

In this thesis, a project of dual polarized antenna with resonant frequency at 

5.8GHz point to point application is presented. The dual polarized antennas are 

traditionally characterized in terms of port-to-port isolation and co- and cross-polar 

patterns. The dual polarized antenna that‟s investigated is design to produce +45° and -

45° electromagnetic field which its vertical and horizontal systems are equivalent with 

respect to their propagation efficiency that can be used with good results for transmit 

and receive applications. Besides, the design of dual polarized antenna is considering the 

ideal requirement which is small, inexpensive and unique structure. First step is by 

calculating the width and length of the patch. Then, the design is simulate using CST 

Microwave Studio software to simulate the return loss, bandwidth, radiation pattern, 

gain, directivity and beam width. In order to verify the results, a prototype antenna is 

fabricated by using chemical etching techniques. After that, the return loss is measured 

by using network analyzer while gain and radiation pattern is measured by using 

spectrum analyzer. The result obtain showed the return loss of the antenna is lower than 

-10dB at 5.8 GHz and produce higher bandwidth. Furthermore, the polarization of 

antenna is at ±45° which also has acceptable gain. 

 

 

 

 

 

 

 



 

 

 

ABSTRAK 

 

 

 

 

Tesis ini adalah mengenai projek dwi-pengutuban antena dengan frekuensi 

resonan 5.8GHz. Antenna dwi-pengutuban dikategorikan berdasarkan „isolation’ dari 

suatu pangkalan ke satu pangkalan serta berdasarkan paten  „co- and cross-polar’ . 

Antena ini akan menghasilkan ±45° medan elektromagnetik iaitu pengutuban menegak 

dan melintang antena ini sama berdasarkan tahap efisen penyebaran dimana sesuai 

digunakan untuk menghantar dan menerima isyarat dengan baik. Pertama sekali, ‘patch’ 

antenna ini di kira panjang dan lebarnya. Kemudian, antena ini disimulasi menggunakan 

perisian CST Microwave Studio untuk mendapatkan kebocoran balik, jalur lebar, paten 

radiasi, „gain‟, „directivity‟, dan „beamwidth‟. Prototaip antenna ini kemudiannya 

dihasilkan dengan kaedah teknik goresan untuk menguji kebolehannya. Kebocoran balik 

diukur menggunakan „network analyzer’ manakala „gain‟ dan paten radiasi diukur 

menggunakan „spectrum analyzer’. Hasil kajian menunjukkan return loss adalah lebih 

kecil dari -10 dB pada frekuensi 5.8GHz dan menghasilkan jalurlebar yang besar. Selain 

itu, pengutuban antena ini adalah pada sudut ±45° dan mempunyai „gain‟ yang 

bersesuaian. 
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CHAPTER I 

 

 

 

 

INTRODUCTION 

 

 

 

 

Nowadays, the growing capacity demand from the users in communication 

system leaded to the development of antenna arrays at the base stations. This is because 

antenna arrays give advantages like increased coverage, diversity gain and interference 

suppression. If the array is equipped with the dual polarized antenna, more degrees of 

freedom are available. Thus, the one that investigated in this thesis may play a 

significant role. 

  

 

1.1 Project Background 

 

Antenna is the transitional structure between free-space and a guiding device. It 

is crucial elements of any wireless communication system which have various types 

such as helix, yagi, dipole, parabolic, horn and patch. Among of them, the patch or 

microstrip antenna popularly employed in many wireless communication systems. This 

is due to their advantages which are lightweight, low profile, easy fabrication and 

conformability to the mounting structure. 

 



 Dual-polarization operation has been concerned in microstrip antenna designs 

since it have a better chance of receiving more total signal than a singly linear polarized 

antenna. A dual-polarized microstrip antenna can be realized by feeding the rectangular 

microstrip patch at two orthogonal edges, through edge feed or probe feed, which excites 

TM01-and TM10-mode with orthogonal polarizations [1]–[4]. 

 

 

1.2 Objective 

 

The objective of this project is to design dual polarized microstrip antenna for 

5.8GHz point to point application. Important technical objective of this project is to get 

the return loss below than -10 dB, have a maximum gain and polarization at ±45°. The 

antennas are simulated by using CST Microwave Studio software and fabricated by 

using chemical etching technique. Measurements are performed on the prototype in 

order to verify the results obtained during simulations. 

 

 

1.3 Problem Statement 

 

The growing capacity demand from the users on wireless communication system 

set up the development of dual polarized antenna [5]. Since dual polarized antenna is 

designed to divert things to have multipath, the antenna can increased the capacity on 

wireless communication system. Besides, many linearly polarized multipath signals with 

different orientation exist at the receive site. Dual polarized antenna has a better chance 

of receiving more total signal than a singly linearly polarized antenna.  

 

 

1.4 Scope of Work  

 

The dual polarized antenna is designed using microstrip technique for resonant 

frequency at 5.8GHz point to point application. Calculations are involved to determine 



width and length of rectangular patch, feed line and power divider for resonant 

frequency 5.8GHz. A software of CST Microwave Studio is used in order to simulate 

single patch element, slant 45° and -45° and also an array for 1x2, 1x4, 2x2, and 2x4. 

From simulation process, return loss, bandwidth, gain, radiation pattern, directivity and 

beamwidth are discovered at frequency resonant 5.8GHz. The design is then fabricated 

by using FR-4 board and applied chemical etching technique for antenna array of 1x2, 

1x4, 2x2 and 2x4. Afterward, the return loss, radiation pattern and gain of antenna are 

measured. Finally, simulation and measurement results are compared and analyzed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


