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ABSTRACT 

 

 

 

 

Based on wireless network radio over fiber (RoF) technology has been proposed 

as a promising cost effective solution to meet ever increasing user bandwidth and 

wireless demands. In this network, a central station (CS) is connected to numerous 

functionally simple radio access point (RAP) via an optical fiber. The only components 

required at the passive RAP are electro absorption modulator (EAM) and antenna where 

EAM is used as a remote transceiver. There are practical limitations on the power that 

can produce by the passive RAP which can affect the dynamic range. In order to 

improve the dynamic range of passive picocell (RAP), the power amplifier is placed 

between the EAM and the antenna. The aim of this project is to design power amplifier 

for radio over fiber technology with short range application (picocell) which operating at 

5.2 GHz, with power amplifier gain above 10 dB and required to achieve transmit power 

below 30 dBm. Picocells use power lower than 1 Watt (30 dBm). The transistor used for 

power amplifier design is Agilent ATF-55143 because it met all of the requirements for 

the target specifications. Microwave Office Software is used in power amplifier design 

simulation. In the simulation, the analyses of scattering parameters are concerned which 

presents the gain, power output and efficiency of power amplifier. From the simulation 

results; gain is 12.17 dB, power output is 25.07 dBm and efficiency is 23.01%.  At the 

end of design, the power amplifier is purposed as a RF front end of RAP for RoF 

technology. 
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ABSTRAK 

 

 

 

 

Berdasarkan kepada rangkaian tanpa wayar teknologi radio atas gentian (RoF) 

telah dicadangkan yang menjanjikan penyelesaian berkesan kepada kos untuk memenuhi 

pertambahan jalur lebar pengguna dan permintaan terhadap tanpa wayar. Dalam 

rangkaian ini, pusat stesen (CS) disambungkan kepada titik akses radio (RAP) yang 

berfungsi ringkas dengan melalui gentian optik. Komponen yang diperlukan di RAP 

pasif hanyalah pemodulat penyerapan elektro (EAM) dan antena di mana EAM 

digunakan sebagai penghantar terima jauh. Batasan praktikal terhadap kuasa dihasilkan 

di RAP pasif boleh menjejaskan julat dinamik. Penguat kuasa telah diletakkan antara 

EAM dan antena bagi memperbaiki julat dinamik di piko sel pasif (RAP). Matlamat 

projek ini ialah untuk merekabentuk penguat kuasa di RAP dengan julat dinamik di piko 

sel pasif beroperasi pada jalur 5.2 GHz, dengan gandaan melebihi 10 dB dan kuasa 

penghantaran kurang dari 30 dBm. Piko sel menggunakan kuasa kurang dari 1 Watt (30 

dBm). Pengaruh voltan yang digunakan untuk merekabentuk penguat kuasa adalah 

Agilent ATF-55143 sebab memenuhi semua ciri-ciri matlamat projek ini. Perisian 

Microwave Office telah digunakan untuk simulasi terhadap merekabentuk penguat 

kuasa. Dalam simulasi, analisis melibatkan parameter serakan yang menunjukkan 

gandaan, kuasa penghantaran dan kecekapan bagi penguat kuasa. Dari keputusan 

simulasi; gandaan adalah 12.17 dB, kuasa penghantaran adalah 25.07 dBm dan 

kecekapan adalah 23.01%. Di akhir rekabentuk, penguat kuasa telah dicadangkan 

sebagai bahagian depan RF di RAP untuk teknologi RoF.   
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CHAPTER I 

 

 

 

 

INTRODUCTION 

 

 

 

 

Chapter one is focusing on the project background, problem statements, project 

objectives, scope of work and thesis outline. 

 

 

1.1 Project Background 

 

The main purpose of this project is to design power amplifier for radio over fiber 

(RoF) technology which operating at 5.2 GHz. The applications target range of this 

project is from mobile cellular networks, wireless local area network (WLAN) at 

millimeter (mm) wave bands and broadband wireless access network to road vehicle 

communication.  

 

RoF is refers to a technology whereby light is modulated by a radio signal and 

transmitted over an optical fiber link to facilitate wireless access [1]. The focus is on 

transmitter design of radio access point (RAP) for downlink transmission (RAP to 

central station). This process involves design method, simulation and analyses of power 

amplifier for RoF.  
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Wireless Communication is becoming an integral part of today’s society. The 

proliferation of mobile and other wireless devices coupled with increased demand for 

broadband services are putting pressure on wireless systems to increase capacity. To 

achieve this, wireless systems must have increased feeder network capacity, operate at 

higher carrier frequencies, and cope with increased user population densities. However, 

raising the carrier frequency and thus reducing the radio cell size leads to costly radio 

systems while the high installation and maintenance costs associated with high-

bandwidth silica fiber render it economically impractical for in-home and office 

environments [2].  

 

Radio-over-fiber (RoF) technology has emerged as a cost effective approach for 

reducing radio system costs because it simplifies the remote antenna sites and enhances 

the sharing of expensive radio equipment located at appropriately sited (e.g. centrally 

located) Switching Centers (SC) or otherwise known as Central Sites/Stations (CS). On 

the other hand, Graded Index Polymer Optical Fiber (GIPOF) is promising higher 

capacity than copper cables, and lower installation and maintenance costs than 

conventional silica fiber [3].  

 

 

1.2 Problem Statement    

 

Electro-absorption modulator (EAM) is used in an optical radio system. A radio 

signal to be transmitted is first used to modulate a central semiconductor laser, which is 

connected via the downlink optical fiber to the EAM transceiver in the remote antenna 

unit. The uplink fiber is used as a return path to the optical receiver in the central 

location. 

 

EAM have two optical radio options that are passive optical radio access point 

and active optical radio access point [4]. In passive optical radio access point there are 

practical limitations on the amount of RF power that can be produced by the radio 

2



 
 

access point. Active optical radio access point is use electrical power for EAM biasing 

and signal amplification.  

 

The operating range limitation of passive optical radio access point can be 

overcome by using electronic amplification within the antenna unit. Simply by placing 

a power amplifier between the EAM and the antenna it is possible to improve on the 

operating range of a passive pico-cell. With the sufficient amplification from the power 

amplifier it would be possible for an EAM active access point to achieve the same 

output power as conventional electronic systems. 

 

 

1.3 Project Objective 

 

The objective of the project is to design power amplifier for radio over fiber 

technology which operating at 5.2 GHz, with power amplifier gain of > 10 dB and 

required to achieve transmit power of < 30 dBm. 

 

 

1.4 Scope of Work 

 

In order to achieve the objective of this project, there are following scopes will 

be covered: 

 

a)  To study the concept of the RoF technology. 

b) It focuses to design and simulate the power amplifier which is operating in 

downlink transmission of RAP. 

c) All of parts of design are operating at 5.2 GHz band. 

d) Microwave Office software is used to perform the simulation. 

e)  Scattering parameters of power amplifier stability, biasing, input and output 

matching network, optimization and intermodulation distortion are analyzed. 
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1.5 Thesis Outline 

 

This thesis is a document that delivers the ideas generated and the concept 

applied. In chapter one briefly introduces the overall of the project. The introduction 

consists of background, objective, problem statement, scopes and thesis outline. 

 

Meanwhile, chapter two contains the literature review of the RoF system and 

chapter three contains the literature review of the PA. It discusses the researches done 

upon the related project and data obtained through journals, books, magazines, and 

internet. 

 

Chapter four describes the methodology of the project which includes the project 

flow and its functional block diagram. It also discusses the methods used for the project 

such as software applied and the reasons behind it. 

 

Chapter five included all the main components together with the functionality 

and descriptions applied in this project. It consists of result and discussion of the project, 

finding and analysis throughout the research and project development. 

 

Lastly, chapter six is the project conclusion. This chapter rounds up the attained 

achievement of the whole project and gave the recommendations for the future 

development of this project. 
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