
 

 

 

 

VIVALDI ANTENNA DESIGN FOR WLAN APPLICATION 

 

 

 

 

 

 

 

MASMURNI BINTI ABDUL RAHMAN 

 

 

 

 

 

 

UNIVERSITI TEKNIKAL MALAYSIA MELAKA 

 

  



2 
 

 

 

 

VIVALDI ANTENNA DESIGN FOR WLAN APPLICATION 

 

 

 

 

MASMURNI ABDUL RAHMAN 

 

 

 

 

This report is submitted in partial fulfilment of the requirements for the award of 

Bachelor of Electronic Engineering (Telecommunication  Electronics)  

With Honours 

 

Faculty of Electronic and Computer Engineering  

Universiti Teknikal Malaysia Melaka 

 

April 2009 



3 
 

  
         

 

UNIVERSTI TEKNIKAL MALAYSIA MELAKA 

FAKULTI KEJURUTERAAN ELEKTRONIK DAN KEJURUTERAAN 

KOMPUTER 

 

BORANG PENGESAHAN STATUS LAPORAN  

PROJEK SARJANA MUDA II 

              

Tajuk Projek : VIVALDI ANTENNA FOR WLAN APPLICATION 

Sesi 

Pengajian 
: 2008/2009 

              

 

Saya    MASMURNI ABDUL RAHMAN 

mengaku membenarkan Laporan Projek Sarjana Muda ini disimpan di Perpustakaan dengan syarat-

syarat kegunaan seperti berikut: 

1. Laporan adalah hakmilik Universiti Teknikal Malaysia Melaka. 

2. Perpustakaan dibenarkan membuat salinan untuk tujuan pengajian sahaja. 

3. Perpustakaan dibenarkan membuat salinan laporan ini sebagai bahan pertukaran antara institusi 

pengajian tinggi. 

4. Sila tandakan (  √  ) : 

 

 
SULIT* 

(Mengandungi maklumat yang berdarjah keselamatan 

atau kepentingan Malaysia seperti yang termaktub di 

dalam AKTA RAHSIA RASMI 1972) 

 
TERHAD* 

(Mengandungi maklumat terhad yang telah ditentukan 

oleh organisasi/badan di mana penyelidikan dijalankan) 

 

TIDAK 

TERHAD 
 

 

  Disahkan oleh: 

__________________________  ___________________________________ 
(TANDATANGAN PENULIS)  (COP DAN TANDATANGAN PENYELIA) 

   
Alamat Tetap: 
 

 LOT 676, TAMAN PUTEH, 16150 

KOTA BHARU, KELANTAN 
 

 

  

Tarikh: ………………………….       Tarikh: ……………………….. 

 

 

 



4 
 

 

 

 

 

 

 

 

 

―I hereby declare that this report is the result of my own work except for quotes as cited 

in the references.‖ 

 

 

Signature : ………………………………....... 

Author  : MASMURNI ABDUL RAHMAN 

Date  : …………………………………… 

 

 

 

 

 

 

 



5 
 

 

 

 

 

―I hereby declare that I have read this report and in my opinion this report is sufficient in 

terms of the scope and quality for the award of Bachelor of Electronic Engineering 

(Telecommunication Electronics) With Honours.‖ 

 

 

Signature          : ………………………………..... 

  Supervisor‘s Name    : MOHAMAD ZOINOL ABIDIN B. ABDUL 

AZIZ 

Date           : ………………………………… 

 

 

 

 

 

 

 

 

 

 



6 
 

 

 

 

 

 

 

Special dedication to my beloved and respected 

 father, mother and sister, 

 who always encouraged, motivated  

and inspired me  

throughout my journey of life. 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 
 

 

 

 

ACKNOWLEDGEMENT 

 

 

 

 

I would like to take this opportunity to express my sincerest gratitude to my 

project supervisor, Mr. Mohamad Zoinol Abidin B. Abdul Aziz for tirelessly providing 

me guidance and advice in accomplishing my project and thesis. My utmost thanks to 

my families who have gave me support throughout my academic years. 

 

I also would like to thanks Universiti Teknikal Malaysia Melaka for providing 

me facilities to carry out my project and to complete this work. Not to forget, to all my 

friends and course mates that have provided whether an idea or support, I tremendously 

acknowledge their direct or indirect supports and help. 

 

Last but not least, special thanks to all individuals who have directly or indirectly 

offered help, suggestions and support in bringing towards the completion of this project. 

Thank you so much. 

 

 

 

 

  



8 
 

 

 

 

ABSTRACT 

 

 

 

 

This project was executed in order to design Vivaldi antenna for WLAN 

applications at frequency between 2.4GHz-2.4835GHz. The antenna was designed by 

considering the ideal requirements of a wireless antenna which is lightweight, small in 

size, low profile and can be used off-ground for the ease of mobility. Vivaldi antenna is 

a planar travelling wave antenna with endfire radiation which antenna consists of 

radiating and feed structure. Various types of radiating structure have been discussed 

included tapered slot Vivaldi antenna, antipodal Vivaldi antenna and balanced antipodal 

Vivaldi antenna. For the final design, the radiating structure was designed by using 

exponentially tapered slot whereas the feed structure was designed with stripline circular 

cavity structure. In the last part of this work, the optimum designs of planar and 

microstrip were fabricated and measured. The antenna were simulated by using CST 

Microwave Studio and fabricated on FR4 board. From the simulation and measurement 

results obtained, both antennas could operate efficiently at the designated frequency with 

return loss less than -10dB. The gain of planar and microstrip structure are 2.245dB and 

2.609dB respectively. In general, bandwidth of planar antenna at the operating 

frequency is higher than microstrip structure with 2.2287GHz and 77.8MHz respectively. 
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ABSTRAK 

 

 

 

 

 Projek ini dijalankan bertujuan untuk merekabentuk Vivaldi antena 

untuk aplikasi  sistem wayarles yang beroperasi pada 2.4GHz-2.4835GHz.  

Rekabentuk antenna ini mengambil kira ciri-ciri seperti ringan, kecil, dan 

sengang dibawa kemana-mana bagi memenuhi spesifikasi yang diperlukan 

untuk di integrasikan pada alatan yang mengaplikasikan wayarles. Vivaldi 

antena adalah sejenis antena yg berstruktur planar dan menguluarkan radiasi 

pada arah slot runcing antena tersebut. Di dalam tesis ini, beberapa struktur 

radiasi antena termasuk Taper Slot Antenna, Antipodal Vivaldi Antenna, dan 

Balanced Antipodal Vivaldi Antenna. Terdapat dua rekabentuk Vivaldi antenna 

yg telah direka iaitu rekebentuk yang berstruktur mikrostrip dan rekabentuk 

yang berstruktur planar. Antena ini direka bentuk menggunakan perisian CST 

Micwave Studio dan di fabrikasikan ke atas papan FR4. Daripada keputusan 

simulasi dan pengukuran antena tersebut, kedua-dua antena dapat beroperasi 

dengan baik pada frekuensi yang telah ditetapkan dengan kehilangan balikan 

yang kurang dr -10dB.  Kuasa penambahan untuk Vivaldi antena yang 

berstruktur planar adalah 2.245dB dan untuk struktur mikrostrip adalah 

2.609dB.  Pada umumnya, jalur lebar untuk antena berstruktur planar adalah 

lebih besar dari jalur lebar untuk struktur mikrostrip dimana daripada keputusan 

ujian, setiap satunya masing-masing mempunyai jalur lebar 2.2287GHz dan 

77.8MHz.  
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CHAPTER I 

 

 

 

 

INTRODUCTION 

 

 

 

 

Vivaldi antenna is a planar travelling wave antenna with endfire radiation. The 

antenna was first proposed by P.J.Gibson in 1979 [1]. The origin of the name ―Vivaldi‖ 

are not really known but the name was commonly associated with Antonio Vivaldi, a 

composer from the Boroque period. It is believed that Gibson named it after Antonio 

Vivaldi as he listened to Vivaldi‘s ―Four Season‖ when he designed the antenna. The 

improvements to the initial design have been introduced in later years by E.Gazit in 

1988 which he utilized an antipodal structure [2], and followed by balanced antipodal 

structure by Langley, Hall and Newham in 1996 [3]. 

 

 In recent years, there is an increase of popularity of the usage of Wireless Local 

Area Networks (WLAN) and is foreseen to be preferred method of connectivity in later 

years. Numerous device operating at 2.4GHz band that complying with Bluetooth, 

Home RF, and IEEE 802.11b are widely available in the market nowadays. From 

previous studies, it showed that at 2.4GHz, only 83MHz is available for all these 

systems and it will be very soon congested [4]. This is when Vivaldi antenna comes into 


