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ABSTRACT

Gallium Nitride (GaN) is a material that is widely used in a variety of applications, 
including photodetectors, due to its unique features. However, a major difficulty 
encountered in these applications is the devices' poor sensitivity and light absorption 
capacity. The invention of MSM photodetector based porous GaN (PGaN) overcame 
this issue by providing a substantially bigger surface area within the material. The larger 
surface area improves the interaction of the material with light, increasing the device's 
sensitivity and overall performance. This paper is to investigate the effect of different 
etching time during the Photoelectrochemical etching at low temperature (45,60, and 
90min) and room temperature of 60min technique on the properties of PGaN using Field 
Emission Scanning Electron Microscopy (FESEM), Atomic Force Microscopy (AFM), 
X-Ray Diffraction Ray -  Rocking Curve (XRD-RC), and Photoluminescence (PL) and 
to investigate and compare the performance of as-grown and PGaN based 
photodetectors in on I-V characteristics which are sensitivity, current gain, response 
time and recovery time. This was done by fabricated Metal-Semiconductor-Metal 
(MSM) photodetector based as-grown and PGaN by depositing Pt contact on GaN film. 
The findings reveal that, sample of 60min under low temperature have the highest value 
of current gain which is 2.759 under UV illumination and 1.812 under visible light. The 
sensitivity of 60min under low temperature achieved the highest percentage sensitivity 
of 175.92% under UV illumination and 87.87% under visible light. In time response, 
60 min under low temperature gained the fastest response and recovery time with 1.236s 
and 1.441s. This showed that PGaN under 60min etching time of low temperature is the 
suitable for high performance photodetector compared to the other samples.

ii



ACKNOWLEDGEMENT

I would like to express my appreciation and thanks for those who help a lot on 
completing my Final Year Project because without them this project cannot finish 
successfully. This project requires a lot of guidance and support from various parties in 
order to strengthen physical and mental strength, for example from parents, lecturers 
and friends. I want to start by expressing my gratitude to my parents for their prayers 
and support throughout my weak moments and when I felt like giving up on this project. 
I would also want to express my gratitude to Dr. Rosfariza binti Radzali, my superior 
supervisor, who has supported and mentored me during my Final Year Project and in 
finishing my thesis report. I learned how to cut a wafer procedure from Dr. Rosfariza 
till I saw how PL, XRD rocking curve, AFM, and FESEM were used to characterize the 
electrical and optical characteristics of PT on as-grown GaN and PT on PGaN etched 
under different durations. Otherwise, this research would not have been effectively 
finished without Dr. Rosfariza's assistance. In addition, I would like to express my 
gratitude to Dr. Alhan Farhanah, my co-supervisor, who assisted me in locating and 
obtaining the technical paper on the subject of this project. She also provided assistance 
in class about many aspects of fabrication, including the etching process, wafer cutting, 
wafer cleaning, and more. Finally, I would want to express my gratitude to my senior 
for teaching me how to operate the I-V machines that will be utilized in this Final Year 
project as well as the cleaning procedure for the samples.

iii



TABLE OF CONTENTS

PAGE

AUTHOR’S DECLARATION i
ABSTRACT ii

ACKNOWLEDGEMENT iii

TABLE OF CONTENTS iv
LIST OF TABLES vi
LIST OF FIGURES vii
LIST OF SYMBOLS ix

LIST OF ABBREVIATIONS x

CIIAI’ I I H I INTRODUCTION 1

1.1 Background of proj ect 1

1.2 Problem Statement 2

1.3 Objectives 2

1.4 Scope of project 3

1.5 Significance of Study 3

1.6 Thesis Organization 4

C11A PTER 2 LITERATURE REVIEW 5

2.1 Introduction to gallium nitride (GAN) 5

2.2 Porous Structure on GaN 6

2.3 Metal-Semiconductor-Metal (MSM) Photodetector 7

2.4 The Differents photodetector based PGaN with other photodetector 9

2.5 Equation on Sensitivity, current gain, response time, and recovery time 10

2.5.1 Sensitivity 10

2.5.2 Current Gain 10

2.5.3 Response and Recovery Time 11

2.6 Summary 11

iv


