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ABSTRACT 

This thesis presents microstrip patch antenna IEEE 802.16-2004 standards for 

microwave applications and WiMax.  Narrow bandwidth (BW) is the main defect of 

microstrip patch antenna in wireless communication.  The bandwidth can be 

improved by increasing the substrate thickness, and using air as substrate with low 

dielectric constant. The antennas were fabricated using FR4 board.  Two types of 

microstrip antenna were used, the first was a single microstrip patch antenna and the 

second was using an air-gap technique as the dielectric between two antenna boards.  

The spacer of the air-gap has thickness of 2mm.  It was made of wood to separate 

between the two boards.   The transmission line model was used to get the 

approximate dimension for the design.  Different parameters were obtained 

depending on the simulation and measurement.  The Computer Simulations 

Technology (CST) software was used to simulate the design and the measurement 

was executed by Vector Network Analyzer (VNA).  The two designs were compared 

to each other and found that some improvements were obtained on the air-gap 

technique.  The bandwidth was improved by 4.51 % with air-gap technique and only 

1.02 % with the single patch antenna. 
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Abstrak 

Tesis ini mempersebahka microstrip patches antenna untuk standard IEEE 802.16-

2004 bagi kegunaan mikrogelombang dan WiMax.  Microstrip patches antenna 

menghadapi masalah lebar jalur yang sempit dalam komunikasi wayarles.  Lebar 

jalur tersebut  boleh ditambah baik  dengan menambah ketebalan substrate dan 

menggunakan udara (pemalar dielektrik, 1)  sebagai substrate.  Kedua-dua antenna 

ini dibuat menggunakan papan litar tercetak  FR4.   Dua jenis microstrip patch 

antenna  telah digunakan, pertama microstrip patch antenna tunggal, dan yang kedua 

menggunakan teknik sela-udara sebagai dielektrik yang memisahkan antara dua 

papan.  Sela udara mempunyai ketebalan sebanyak 2 mm yang dibuat menggunakan 

kayu sebagai pemisah antara dua papan.  Model line penghantaran  digunakan untuk 

mendapatkan dimensi anggaran untuk merekabentuk parameter yang berbeza 

bergantung  pada simulasi dan pengukuran.  Perisian Simulasi Komputer Teknologi 

(CST)  digunakan untuk mensimulasi rekabentuk sementara pengukuran 

dilaksanakan dengan rangkaian Vector Network Analyzer (VNA).   Daripada 

simulasi lebar jalur  mencapai peningkatan sebanyak 4,51% dengan teknik sela udara 

berbanding dengan antena patch tunggal yang  hanya mempunyai 1,02% sahaja. 
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CHAPTER 1 

INTRODUCTION 

1.1   Overview 

Radio or wireless communication means to transfer information over long or short 

distance without using any wires. Peoples exchange information every day using pager, 

cellular, telephones, laptops, various types of personal digital assistants and other 

wireless communication product.  Telecommunication is assisted transmission of signals 

over a distance for the purpose of communication.  In early time this may involve the 

use of smoke signals, drums, semaphore (an apparatus for conveying information by 

means of visual signals, as a light whose position may be changed), flags or heliograph 

(a device for signalling by means of a movable mirror that reflects beam of light.  In 

modern times, telecommunication typically involves the use of electronic transmitters 

such as the telephone, television, radio or computer. 

1.2   Antenna  

Antenna is basic component of any electronic system which depends on free space as a 

propagation medium.  An antenna is a device used for radiating or receiving radio 

waves.  It is a transducer between a guided electromagnetic wave and electromagnetic 

wave propagating in free space (Smith, 1988).  The guiding device or transmission line 

may take the form of a coaxial line or a hollow pipe (waveguide), and it is used to 

transport electromagnetic energy from the transmitting source to the antenna or from the 
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