
 

5.8 GHz of Circularly Polarized Microstrip Array 

Antenna for Point-to-Point Application 

 

 

 

by 

 

 

 

Nurasma Husna Binti Mohd Sabri 

(1830812968) 

 

 

A thesis submitted in fulfillment of the requirements for the degree of 

Master of Science in Communication Engineering 

 

 

 

Faculty of Electronic Engineering Technology 

UNIVERSITI MALAYSIA PERLIS 

 

 

 

2021 



iii 

 

ACKNOWLEDGMENT 

Alhamdulillah, all praise be to Allah SWT, Who gave me the opportunity, patience, 

strength, and knowledge to complete my master of science in the field of research. 

First of all, I would like to thank my beloved mother, Fatimah, also my brother and sisters 

for their understanding, patience, encouragement and supported me morally as well as 

economically till complete my research project. Apart from that, my appreciation goes to my late 

father, Mohd Sabri, who always believed in my ability to be successful in this studies. Without 

his support and love, I would not be able to make this journey possible. May Allah grant him the 

highest place in Jannah. 

I am also would like to express my gratitude to my supervisor, Dr. Mohd Aminudin, for 

purposed of this project and give me excellent and valuable guidance throughout this project. His 

motivation and guidance helped the progress and continuity of my research work. 

Grateful appreciation is also extended to all the lecturers and staff in Universiti Malaysia 

Perlis for their cooperation and providing me with the facilities to complete this project. Their 

helping in giving me valuable information, suggestion, and guidance are very helpful to complete 

my project. 

Last but not least, special thanks to my friend, Amirah and also to everyone, for those 

who have contributed by supporting my work and helping me as the research project progresses 

till it fully completed. 

Thank You! 

 

 

 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



iv 

 

TABLE OF CONTENTS 

DECLARATION OF THESIS iii 

ACKNOWLEDGMENT iii 

TABLE OF CONTENTS iv 

LIST OF TABLES ix 

LIST OF FIGURES x 

LIST OF ABBREVIATIONS xvi 

LIST OF SYMBOLS xviii 

ABSTRAK xix 

ABSTRACT xx 

CHAPTER 1 : INTRODUCTION 1 

1.1 Research Background 1 

1.2 Problem Statement 3 

1.3 Objective 5 

1.4 Scope of Project 6 

1.5 List of Contributions 7 

1.6 Thesis Outline 8 

CHAPTER 2 : LITERATURE REVIEW 10 

2.1 Introduction 10 

2.2 Fundamental Antenna Parameters 10 

2.2.1 Reflection Coefficient (Γ) and Characteristic Impedance (Z0) 11 

2.2.2 Voltage Standing Wave Ratio (VSWR) 11 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 

file:///C:/Users/user/Desktop/Full%20Thesis%20_asmahusna.docx%23_Toc85668835


v 

 

2.2.3 Return Loss (RL) 12 

2.2.4 Antenna Bandwidth 13 

2.2.5 Radiation Pattern 13 

2.2.6 Gain, Efficiency and Directivity. 15 

2.2.7 Polarization 16 

2.2.8 Axial Ratio 17 

2.3 Microstrip Antenna 18 

2.3.1 Microstrip Patch Antenna 18 

2.3.2 Metallic Patch 19 

2.3.3 Dielectric Substrate 20 

2.3.4 The ground 23 

2.3.5 Advantages and Disadvantages of Microstrip Antenna 23 

2.4 Feeding Technique in Microstrip Patch Antenna 24 

2.4.1 Microstrip Line Feed 25 

2.4.2 Coaxial Feed 27 

2.4.3 Proximity Coupling 28 

2.4.4 Aperture Coupling 28 

2.4.5 Summarize of Feed Techniques 30 

2.5 Polarization 30 

2.6 Technique in Circular Polarized Antenna 32 

2.6.1 Dual-Orthogonal Feed Circularly Polarized Microstrip Antenna 33 

2.6.2 Antenna Slot 34 

2.6.3 Truncation Corner (Perturbation Segment) 38 

2.6.4 Slit and stub 40 

2.7 Microstrip Array Antenna 41 

2.7.1 Wilkinson Power Divider 46 

2.8 Antenna for Point-to-Point Communication 48 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



vi 

 

2.9 Summary of Proposed Antenna 49 

2.10 Summary 51 

CHAPTER 3 : METHODOLOGY 52 

3.1 Introduction 52 

3.2 Flowchart of Research Activities 53 

3.3 Development of Circular Polarized Directional Antenna Design at 5.8 GHz 55 

3.3.1 Design Consideration in Circular Polarized Antenna 55 

3.3.2 Design Specification 56 

3.3.3 Material used in Antenna Design 57 

3.4 Equation used in Antenna Design 58 

3.4.1 Equation of Width and Length of Rectangular Patch Antenna 58 

3.4.2 Equation of line feed of patch antenna for 50Ω, 70Ω, 100Ω 59 

3.5 Software 61 

3.6 Antenna Design and Configuration 62 

3.6.1 Design Procedure 62 

3.6.2 Single Element of Circularly Polarized Antenna Design 63 

3.6.3 Truncated-Edge and Slot Techniques 65 

3.6.4 Simulation Process 67 

3.7 Antenna Array Design 69 

3.7.1 Two Patch Array Antenna (2x1) 69 

3.7.2 Four Patch Array Antenna (2x2) 71 

3.8 Quarter-wave Impedance Matching 72 

3.9 Multilayer Substrate Antenna 76 

3.10 Fabrication Process 78 

3.10.1 Generating Design on the Transparency 79 

3.10.2 Dry Film Laminator and UV Exposure 80 

3.10.3 Developing Process 81 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



vii 

 

3.10.4 Etching Process 82 

3.10.5 Photoresist Stripper 83 

3.10.6 Antenna Dimensioning and Soldering Process 84 

3.11 Measurement 86 

3.12 Summary 89 

CHAPTER 4 : RESULT AND DISCUSSION 90 

4.1 Introduction 90 

4.2 Summary from Previous Works and Proposed Antenna 90 

4.3 Parametric Studies of Circularly Polarized Microstrip Antenna Design 93 

4.3.1 Analysis of Single Element of CP Antenna Design 93 

4.3.2 Analysis of Trucated-Edge and Inlined Slot Techniques 95 

4.3.3 Feedline Arrangement 98 

4.4 Simulated Result and Analysis of Array Antenna 101 

4.4.1 Single Microstrip Patch Antenna (1x1) Array 101 

4.4.2 2 patch microstrip antenna (2x1) array 107 

4.4.3 Microstrip Patch Antenna Array (2x2) 111 

4.4.4 Discussion on Simulation Result of Microstrip Array Antenna 115 

4.5 Measurement Result 116 

4.6 Comparison between Simulated and Measured Result 117 

4.7 Summary 121 

CHAPTER 5 : CONCLUSION AND FUTURE WORK 122 

5.1 Conclusion 122 

5.2 Future Work 124 

REFERENCES 125 

APPENDIX A 131 

APPENDIX B 132 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



viii 

 

APPENDIX C 133 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



ix 

 

LIST OF TABLES 

Table 2.1 Comparison Between Various Feed Techniques 30 

Table 2.2 Comparison Between the Previous Works and the Proposed 

Antennas 50 

Table 3.1 Design Specifications 57 

Table 3.2 Design Specification of Rectangular Microstrip Antenna 62 

Table 3.3 Optimized Dimension of Single Patch Antena 67 

Table 3.4 Optimized Dimension of 2x1 Array Antenna 71 

Table 3.5 Optimized Dimension of 2x2 Array Antenna 72 

Table 3.6 Dimension of Feedline 75 

Table 4.1 Comparison Between Previous Research and Proposed 

Antenna 91 

Table 4.2 Analysis of Rectangular Patch Antenna with different design 94 

Table 4.3 Comparison of Two Design of Feed Arrangement 100 

Table 4.4 Summary for all Antenna Array Simulation Result 115 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



x 

 

LIST OF FIGURES 

Figure 2.1 Radiation Pattern of a Generic Directional Antenna (Balanis, 

2005) 14 

Figure 2.2 A Linearly Polarized Waves (Balanis, 2005) 16 

Figure 2.3 Polarization Schemes (Rodrigo, 2010) 17 

Figure 2.4 Microstrip Patch Antenna (Balanis, 2005) 18 

Figure 2.5 Possible Patch Shape (Sherlock, 2016) 19 

Figure 2.6 Parasitic Layer of Microstrip Antenna(Abdullah & Ali, 2020) 22 

Figure 2.7 Multilayer Mirostrip Antenna (S. Gupta & Srivastava, 2012) 22 

Figure 2.8 Transmission Line Feed (Nahian, 2016) 25 

Figure 2.9 Side Feed Design (Mishra et al., 2018) 26 

Figure 2.10 Side Feed (Islam et al., 2018) 27 

Figure 2.11 Coaxial Feed (Khaleel, 2012) 27 

Figure 2.12 Proximity Coupled Feed (A. Kumar et al., 2013) 28 

Figure 2.13 Aperture Coupled Feed (A. Kumar et al., 2013) 29 

Figure 2.14 Types of Polarization (Thakare & Singhal, 2010) 31 

Figure 2.15 Types of Circular Polarized Antenna 32 

Figure 2.16 Two Feeds Antenna Design (Kingsuwannaphong & Sittakul, 

2018) 33 

Figure 2.17 Example of Two Feed Design (Nawaz & Member, 2016) 34 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



xi 

 

Figure 2.18 Circular Polarized Antenna Design  (Kingsuwannaphong & 

Sittakul, 2018) 35 

Figure 2.19 Simulation Result of Axial Ratio (Kingsuwannaphong & 

Sittakul, 2018) 35 

Figure 2.20 Patch Antenna Design with Inclined Slot (Sennouni et al., 

2013) 36 

Figure 2.21 Design of Cross Slot Antenna (Osman et al., 2013) 37 

Figure 2.22 The Proposed Antenna Design (Gohil & Bhatia, 2012) 37 

Figure 2.23 Cross Slot CP Antenna (Malviya et al., 2016) 38 

Figure 2.24 Truncated of Rectangular Antenna (Adam Z Narbudowicz, 

2013) 39 

Figure 2.25 The Proposed Antenna Design (N. Singh et al., 2010) 39 

Figure 2.26 Geometry of the Proposed CP Antenna (Hu et al., 2018) 40 

Figure 2.27 Four Slits of Antenna (Nasimuddin et al., 2011) 41 

Figure 2.28 Rectangular Design with Stub (Xihong Ye, Mang He, 2015) 41 

Figure 2.29 2x2 Proposed Antenna (Sinha et al., 2015) 43 

Figure 2.30 2x2 Inset-Fed Directional Microstrip Patch Antenna (Ninan & 

Shekhar, 2013) 43 

Figure 2.31 2x2 Array Antenna (Nayan et al., 2014) 44 

Figure 2.32 Array Antenna Design (a) 2x2 Array (b) 1x4 Array (Suneel et 

al., 2013) 45 

Figure 2.33 Layout of the Transmisson Line Feeding Technique 45 

Figure 2.34 The Geometry of 2x2 Array. (a) Front View (b) Side View 

(Chang et al., 2010) 46 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



xii 

 

Figure 2.35 Array Antenna with Quarter Wave Transformer (Balanis, 

2005) 46 

Figure 2.36 Two-Element Array with Uniform Power Divider 47 

Figure 2.37 Radiation Pattern of Directional Antenna (Kirar et al., 2013) 48 

Figure 3.1 Flowchart of Research Project 54 

Figure 3.2 Rogers RT 5880 Substrate 58 

Figure 3.3 CST 2018 61 

Figure 3.4 Preliminary Antenna Design 63 

Figure 3.5 Patch Antenna after Optimization 64 

Figure 3.6 Antenna Design with Side Feed Arrangment 64 

Figure 3.7 Design of truncated corner with slot 65 

Figure 3.8 Optimized Antenna Design 67 

Figure 3.9 Simulated result of S11 68 

Figure 3.10 Result of axial ratio vs frequency 68 

Figure 3.11 Farfield simulation result (a) 3D plot (b) 2D plot 69 

Figure 3.12 Two Patch Array Antenna Design 70 

Figure 3.13 2x2 Array Antenna 72 

Figure 3.14 Optimized Corporate Feed Network 74 

Figure 3.15 Dimension of Corporate Feed Network 75 

Figure 3.16 Different Layer of Microstrip Antenna 77 

Figure 3.17 Multilayer Antenna Design 77 

Figure 3.18 Fabrication Flowchart 78 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



xiii 

 

Figure 3.19 Exporting CST Antenna Layout as a Gerber file 79 

Figure 3.20 Printed Antenna Layout 79 

Figure 3.21 Laminator Process 80 

Figure 3.22 Laminator Machine 80 

Figure 3.23 UV Exposure unit 81 

Figure 3.24 Developer Machine 82 

Figure 3.25 Etching Machine 82 

Figure 3.26 Photoresist stripper 83 

Figure 3.27 Fabricated Antenna 83 

Figure 3.28 Cutter 84 

Figure 3.29 Multilayer antenna 84 

Figure 3.30 SMA Connector 84 

Figure 3.31 Fabricated Antenna 85 

Figure 3.32 Indoor Measurement Setup 86 

Figure 3.33 Measurement setup for reflection coefficient 87 

Figure 3.34 Measurement Setup for Radiation Pattern 88 

Figure 4.1 Comparison of AR Result with Different Length of Truncated-

Edge 96 

Figure 4.2 Comparison Simulated Result of Axial Ratio With Slot and 

Without Slot 97 

Figure 4.3 Comparison of AR Result with Different Length of Inclined 

Slot 98 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 

file:///C:/Users/user/Desktop/Full%20Thesis%20_asmahusna.docx%23_Toc85669084


xiv 

 

Figure 4.4 The Surface Current of Antenna Before Optimization 99 

Figure 4.5 The Surface Current of the Antenna After Optimzation 100 

Figure 4.6 Antenna Parameterization for Single Patch (1x1) 101 

Figure 4.7 S11 Simulation Result for Single Patch Antenna 102 

Figure 4.8 Farfield Simulation Result (a) 3D Farfield Plot (b) 2D 

Radiation Pattern 103 

Figure 4.9 Simulated Maximum Antenna Gain for Single Patch Antenna 104 

Figure 4.10 E-Field of Single Patch Antenna 104 

Figure 4.11 Simulation result of Axial Ratio Vs Frequency 105 

Figure 4.12 : Simulated Surface Current at (a)0°, (b)90°, (c) 180°, (d) 270° 106 

Figure 4.13 2x1 Array Antenna Design 107 

Figure 4.14 Simulation Result of S-Parameter 108 

Figure 4.15 Farfield Result of 2x1 Array (a) 3D Plot (b) 2D Radiation 

Pattern 108 

Figure 4.16 Simulated Maximum Gain of 2x1 Array Antenna 109 

Figure 4.17 E-Field Analysis of 2 patch antenna array 109 

Figure 4.18 Axial Ratio Vs Frequency of 2x1 array 110 

Figure 4.19 Simulated surface current at (a) 0°, (b) 90°, (c) 180°, (d) 270° 110 

Figure 4.20 2x2 Array Antenna Design 111 

Figure 4.21 Simulation Result of S-Parameter 112 

Figure 4.22 Farfield Result of 2x2 Array (a) 3D Plot (b) 2D Radiation 

Pattern 112 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



xv 

 

Figure 4.23 Simulated Maximum Gain of 2x2 Array Antenna 113 

Figure 4.24 E-Field Analysis of 2x2 Patch Antenna Array 113 

Figure 4.25 Axial Ratio Vs Frequency of 2x2 Array Antenna 114 

Figure 4.26 Simulated Surface Current at (a)0°, (b)90°, (c) 180°, (d) 270° 114 

Figure 4.27 Comparison of Simulated S11 of Difference Array Antenna 116 

Figure 4.28 : Comparison between Measured and Simulated Result of S-

Parameter 117 

Figure 4.29 : Simulated and Measured Result of Axial Ratio Vs Frequency 118 

Figure 4.30 Simulated and Measured Result of Antenna Gain 119 

Figure 4.31 Simulated and Measured Result of Radiation Pattern 119 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



xvi 

 

LIST OF ABBREVIATIONS 

CP Circular Polarization 

RF Radio Frequency 

BS Base Station 

dB Decibels 

CST Computer Simulation Technology 

MSA Microstrip Antenna 

RMPA Rectangular Microstrip Patch Antenna 

AR Axial Ratio 

RHCP Right Hand Circular Polarization 

LHCP Left Hand Circular Polarization 

ISM Industrial Scientific and Medical 

GSM Global System for Mobile 

MIMO Multi Input Multi Output 

SMA Surface Mount Adapter 

VSWR Voltage Standing Wave Ratio 

RL Return Loss 

HPBW Half Power Beam Width 

VNA Vector Network Analyzer 

PCB Printed Circuit Board 

UV Ultra Violet 

DAMS Desktop Antenna Measurements Software 

AUT Antenna Under Test 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



xvii 

 

WLAN Wireless Local Area Network 

IP Internet Protocol 

AP Access Point 

DHCP Dynamic Host Configuration Protocol 

SSID Service Set Identifier 

WPA Wi-Fi Protected Access 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



xviii 

 

LIST OF SYMBOLS 

c Speed of light 

f Frequency 

fr Resonant frequency 

G Gain  

h Height 

W 

ε 

Width 

Permittivity 

r  Relative permittivity 

  Wavelength 

g  Guided Wavelength 

Г Reflection coefficient 

Ω Ohm 

η Efficiency 

S11 Reflection Coefficient 

 

 
 

 
 

 
 

 
 

 
©This

 ite
m

 is
 p

ro
te

cte
d 

by
 o

rig
ina

l c
op

yr
igh

t 



xix 

 

5.8 GHz Tatasusunan Antenna Mikrojalur Terkutub Secara Bulatan untuk 

Aplikasi Titik ke Titik 

ABSTRAK  

Projek penyelidikan ini tertumpu pada perkembangan tatasusunan antenna mikrojalur 

terkutub secara bulatan untuk aplikasi titik ke titik. Antena untuk aplikasi ini dibangunkan 

untuk menghantar dan menerima isyarat komunikasi yang biasanya digunakan pada 

komunikasi titik ke titik. Aplikasi ini memerlukan dua stesen untuk berkomunikasi antara 

satu sama lain seperti yang terdapat pada stesen pangkalan. Antena stesen pangkalan 

biasanya diletakkan di tempat yang tinggi untuk mengelakkan sebarang gangguan. Dalam 

penyelidikan ini, antena mikrojalur telah di reka kerana strukturnya yang ringan dan ini 

telah memudahkan pemasangan antena di stesen pangkalan. Gelombang terkutub bulat 

telah diusulkan bagi mengatasi kekurangan yang terdapat pada gelombang terkutub 

lelurus yang kurang prestasinya terhadap antena stesen pangkalan. Antena terkutub secara 

bulatan direka untuk membolehkan penerima sentiasa menerima daya pada setiap sudut 

gelombang arah serta memastikan komunikasi antara dua antena secara berterusan dan 

sekata. Antena terkutub bulat direalisasikan dengan menerapkan 3 teknik yang berbeza 

dalam reka bentuknya iaitu potongan berlubang ditengah, potongan tepi bucu dan jalur 

masuk disisi. Tatasusunan antena mikrojalur dihasilkan dalam penyelidikan ini bagi 

meningkatkan gandaan antena yang diperlukan dalam aplikasi stesen pangkalan. Reka 

bentuk telah dibandingkan dengan tiga konfigurasi susunan yang berbeza, ia terdiri 

daripada tatasusunan 1x1, tatasusunan 2x1 dan tatasusunan 2x2 serta dilekatkan bersama 

substrat Rogers RT 5880 dengan masing-masing mempunyai pemalar dan ketebalan 

dielektrik 2.2 dan 0.51 mm. Penambahan lapisan pada substrat dibuat untuk 

meningkatkan ketebalannya dengan dilapisi oleh 3 lapisan Rogers RT 5880. Ini 

menjadikan jumlah ketebalan antena dalam projek ini adalah sebanyak 1.53 mm. Semua 

reka bentuk dalam penyelidikan ini telah menghasilkan antena terkutub bulat dengan 

memperoleh nisbah paksi di bawah 3 dB. Tatasusunan antena 2x2 menghasilkan 

keupayaan gelombang terkutub secara bulatan dengan mempunyai nisbah paksi 1.54 dB 

dan mempunyai gandaan antenna sebanyak 13.27 dB. Antena ini beroperasi pada 

frekuensi 5.8 GHz iaitu frekuensi yang ideal untuk aplikasi titik ke titik yang digunakan 

dalam aplikasi stesen pangkalan. 
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5.8 GHz of Circularly Polarized Microstrip Array Antenna for Point-to-Point 

Application 

ABSTRACT 

These research project is mainly focused on the development of Circularly Polarized 

Microstrip Array Antenna for Point-to-Point Application. The antenna for point-to-point 

application is develop to transmit and received the communication signal. Usually, the 

point-to-point application required two station to communicate to each other like a base 

station. The antenna at a base station are placed at a high place to avoid out the 

interferences. In this research, microstrip antenna which have light weight characterize is 

design to ease the installation for the base station. The circular polarization is proposed 

to limit the limitation of linear polarization which is less reliable in base station antenna. 

The circular polarization antenna is made to allow the receiver constantly receive the 

power at any wave angle and make the transmission between two antennas are more 

constant. The circular polarization antenna is realized by applying 3 different techniques 

in the design which are truncated-edge, inclined slot and side feed. The array antenna is 

implement in this research in order to increase the antenna gain which is required in point-

to-point application. The proposed design was compared by 3 difference array 

configuration which are 1x1 array, 2x1 array and 2x2 array etched on Rogers RT 5880 

substrate with 2.2 and 0.51 mm of dielectric constant and thickness respectively. 

Multilayer substrate antenna is made to increase the thickness of the substrate which is 

layered by 3 layers of Rogers RT 5880 which makes the thickness of the antenna is 1.53 

mm. These 3 design produced circular polarization antenna since obtained the axial ratio 

below than 3 dB. The 2x2 array antenna produce circular polarization capability which 

have the axial ratio of 1.54 dB and also obtained are high gain of 13.27 dB. The antenna 

is operated at 5.8 GHz which is an ideal frequency for point to point communication that 

used in base station application. 
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CHAPTER 1 : INTRODUCTION 

1.1 Research Background 

Presently, research advancement and use of microstrip antenna with circular 

polarization have been grown quickly in point-to-point applications. Polarization is 

essential to restrict the transmission of wireless communication causes from the 

subsequent wave having precise angular variation. Circular polarization is created to 

continually receive power at any wave angle (Kingsuwannaphong & Sittakul, 2018). A 

high gain antenna is used since it is more focusing on narrow beamwidth and it allows 

more exact concentrating of the radio signal and generally is put at the open territory so 

the radio waves to be sent will not interfere. The RF wireless antenna is designed to 

function more efficiently than in others. Directional antenna networking is better to 

compare to Omni-directional networking as it delivers a lot of benefits including extended 

range, improved capacity, superior power efficiency and less susceptible to interference. 

(Yun et al., 2018) and (Meagher et al., 2011). The important of directionality is for 

reducing the interference as well as improve the transmission and reception of the 

communication signal. 

The antenna that have wide band impedance matching, great cross- polarization 

and stable radiation pattern in desired frequency band are required in point-to-point 

application (Rahim et al., 2006) (W.-S. Chen et al., 2002). In this research, a circularly 

polarized (CP) microstrip patch antenna is designed since it is suitable for this 

applications. The CP antenna has been created which permit the receiver boundlessly 

receive the power at any points. Besides, with CP ability will make the two antennas 
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transmission are more constant. To design a circular polarization antenna, the patch will 

go through some modifications and applying some technique such that cutting a slot or 

slit and by truncating edges of the rectangular patch design (Goyal et al., 2016) and 

(Karvekar et al., 2014). Normally, two edges oppositely to each other will be truncate off 

the corner. CP is obtained by optimizing width and length of the truncated part. Besides, 

the location of the feed point on this line has also been adjusted to make the polarization 

better. The purpose of the truncation method at the edge is realized to improve the 

impedance and axial ratio bandwidth of the modified antenna (Sekra et al., 2012) 

(Kingsuwannaphong & Sittakul, 2018). 

Usually, the point-to-point communication required two station to communicate 

to each other like as base station application. The antenna at a base station is located at 

an uncluttered area or at a height residence to evade interference and will lead to easy for 

power transmission. The microstrip patch antenna is selected in this project since it is 

more reliable and also has a lot of benefits such as low profile, low cost, lightweight, easy 

to construct or installed at a height placed, and thus, make it suitable used in point-to-

point application. 

The main point-to-point network is usually provided with antennas having the 

highest gain economically possible, this reduces the number of points needed, improves 

in-building penetration, and make it useful in an urban area as well as the rural area (Z. 

N. Chen & Luk, 2009). The array antenna is designed for improving antenna performance 

in point-to-point applications (Midasala & Siddaiah, 2016). In this project, a rectangular 

microstrip patch array antenna is designed with applied some CP technique for 

successfully implemented in this application.  
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The unidirectional antenna is designed to function more effectively than the 

omnidirectional antenna. The use of omnidirectional antennas in a point-to-point 

application usually limited to small in-fill stations because their ability to support only a 

single cell limits their capacity and frequency re-use capabilities (Z. N. Chen & Luk, 

2009). So, a unidirectional antenna is designed to overcome the limitation in 

omnidirectional antenna so that it can reduce interference when transmit and receive of 

signal communication (Fauzi & Hariyadi, 2018). Besides, unidirectional antenna are 

reliable in point-to-point communication since it will transmit in a direction of the other 

point of the antenna and thus make the connection of two points are more constant. The 

antenna is operating at 5.8 GHz frequency uses for point-to-point application. 

1.2 Problem Statement 

There are numerous studies in the technology of antenna in point-to-point 

applications. The antenna is worked as a transmission and reception for worldwide 

communication industries. This application usually placed and installed the antenna on a 

rooftop or at a height place for avoiding interferences. Somehow, it is difficult to handle 

and install. Moreover, presence capable to attain respectable of immunity to noise and 

signal to noise ratio, they should have depicted compact structure, and can be simply 

fabricated and attached to numerous devices. Based on the demands, Microstrip antenna 

is one solution to satisfy all these requirements. Besides, to ease the installation of the 

antenna, the low profile antenna is required. Microstrip antenna meets these requirements 

since it has a small size, easy to install, lightweight, low cost and has the best performance 

in terms of transmitting and receiving communication signals (Goyal et al., 2016). Thus, 

microstrip antennas are very suitable in telecommunication industries. 
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However, the single microstrip antenna has a limitation for instance a low gain 

and low efficiency as well as narrow bandwidth which are not suitable in point-to-point 

application. For point-to-point wireless communication, it is needed that the antenna has 

a low beam width, which is inflexible to accomplish by using a single element antenna. 

Usually, the point-to-point communication required a high gain antenna in order to make 

a good performance in the transmission and reception of communication signals. To 

overcome this problem, the antenna should have an enhance design by creating more than 

one patch antennas in an array arrangement. The array will increase the antenna gain and 

can avoid out interfering from any specific directions and thus make it suitable to be used 

in this applications (Fertas et al., 2016) and (K. K. Singh & Gupta, 2013). 

Moreover, the uses of linear polarization in point to point communication are not 

suitable in this application. The linear polarization is less reliable which only can radiate 

in a specific direction since it needs to point the antenna towards the direction of the other 

point. If the other antenna slightly moves to the other direction, the signal cannot be 

transferred well (Kirar et al., 2013). To solved this problem, the circular polarization (CP) 

antenna is implemented to make the connection between two antennas is more constant 

and has many chances to receive and transmit a signal between the antennas. The CP 

antenna is realized when making the result of the axial ratio is below 3dB (3dB~0dB) at 

the desired frequency. 
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1.3 Objective 

The main objective of this research is to realize a 5.8 GHz circularly polarized 

microstrip array antenna for point-to-point application. The design is simulating using 

Computer Simulation Technology (CST) Software with uses of Rogers RT 5880 as a 

substrate. The following are the objective for this project: 

i. To design and optimize the 5.8 GHz circular polarized microstrip array 

antenna for point-to-point application with different CP technique which 

are truncated-edge, inclined slot and side feeding by using CST software. 

ii. To integrate and analyze of CP technique into three design of array 

configuration which are (1x1) array, (2x1) array and (2x2) array.  

iii. To fabricate and characterize the designed of CP array antenna 

performance such as S-parameter, gain, axial ratio, bandwidth and 

radiation pattern in anechoic chamber.  
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