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ABSTRACT 

The deposition and characterization of nanostructured titanium dioxide (Ti02) thin 
film was conducted in order to observe the compatibility of the optimized TiC>2 thin 
film with MEH-PPV for organic solar cell. In this work, there are the TiC>2 layers 
namely seed layer and active layer and the MEH-PPV which in the end of the research 
will be Ti02/MEH-PPV solar cell. The seed layer of TiC>2 nanostructured thin film 
was deposited by dip coating method in 3 layer, it has the conductivity value of 96 
S/m. This seed layer film has high transmittance value of 87.6% at 450 nm 
wavelength to make sure most of the photon from sun light reach the active layer and 
thus maximized the energy yield from the solar cell. Then the nanostructured TiC>2 
active layer were deposited by spin coating method. There are four parameters 
introduced starting with precursor concentration, spin speed effect, annealing 
temperature and film thickness by layer deposition. These parameters were carried out 
to optimize the conductivity of the nanostructured T iC > 2 thin film. The precursor 
concentration were varied from 0.01 - 0.14 wt.%, the 0.01 wt.% were the best by 
having the conductivity of 0.177 nS/m with the lowest roughness of 69 nm. The 
absorbance value for 0.01 wt.% concentration is 2.4% at 320 nm wavelength while the 
reflectance value is 10.75%. Whereas for spin speed effect, it was varied from as 
deposited to 3000 rpm and 1000 rpm were the best since it has a smooth and uniform 
surface and it is agreed by the structural properties of FESEM morphology and AFM 
topology that it have the lowest average value of roughness Ra 153.6 nm with the 
highest absorbance value of 1.7% and conductivity value were at 0.146 mS/m. Then 
for the annealing effect, the temperature were varied from 400 - to 500°C where the 
conductivity trend is increasing to 0.610458 nS/m at 450°C then decreases from 475°C 
onwards, by having the highest conductivity value 450°C film were the best. The 
surface roughness of the 450°C annealed film was 2.54 nm which indicated that it 
have an even and uniform surface. Then this nanostructured TiC>2 thin film was 
continued for the final parameter, the effect of film thickness by layer deposition in 1 -
6 layers. The conductivity at 3 layer depositions shows an increasing trend of 3.9098 
nS/m in which the 4 to 6X layer's conductivity was decreasing. Inconjuction with 
having the highest conductivity 3 layer film deposition were the best film. This 3 layer 
thin film have the intermediate roughness of 163 nm and number of grain boundary of 
252 and also for its transmittance value of 35%, but by having the highest 
conductivity this film were chosen to be use in the fabrication of organic solar cell. 
Whereas for the organic part, the MEH-PPV concentration were varied from 0.25 -
2.00 mg/ml, and the optimum concentration were 0.5 mg/ml where the absorption 
coefficient is the highest and even though the roughness is not the lowest but the 
image of AFM shows a smooth surface.With all these information above the organic 
solar cell were fabricated by the optimum sample and the results are as follows, the 
density of Jsc = 0.354822 raA/cm , open circuit voltage of Voc = 0.412423V, a fill 
factor of 0.257373 and a power conversion efficiency of n= 0.037663%. 

IV 



ACKNOWLEDGEMENT 

My deepest gratitude goes to main supervisor, Prof. Engr. Dr. Mohamad Rusop Bin 
Mahmood for his encouragement, continuous support and guidance throughout the 
process of completing my research. It would not be possible to complete this thesis 
without his helpful supervision. Towards co-supervisor, Dr. Puteri Sarah Binti 
Mohamad Saad I gave my greatest appreciation for her valuable advises and 
knowledge sharing regarding my research project. 

I gratefully acknowledge NANO-ElecTronic Centre (NET) staff Mr. Suhaimi Bin 
Ahmad, Mr. Azwan Bin Roseley, Mr. Danial Bin Mohd Johari and Mr.Asrul Bin 
Mohamed and I also would like to acknowledge staff at NANO SciTech Centre 
(NST), Institute of Science (IOS), Mr. Salifairus Bin Mohd Jaafar, Mr. MohdAzlan 
Bin Jaafar and Pn. Nurul Wahida Binti Aziz for all their precious time, considerations 
and generosity in assisting the experimental works and also in characterizing samples. 

Many thanks goes to my fellow research collegues for the endless supports and by 
donating many great ideas from start towards the end of my research. Not to forget all 
the motivation and good thoughts from them have take me this far in this field, thank 
you very much Shafura Binti A. Karim, Najwa Ezira Binti Ahmed Azhar, Nurbaya 
Binti Zainal and Habibah Binti Zulkifli. 

Finally I would like to express my deepest gratitude to my entire family for all their 
endless love, encouragement, understanding and supports. Without them I will not be 
able to finish my research. 

v 



TABLE OF CONTENTS 

COMFIRMATION BY PANEL OF EXAMINERS 

AUTHOR'S DECLARATION 

ABSTRACT 

ACKNOWLEDGMENT 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF SYMBOLS 

LIST OF ABBREVIATIONS 

CHAPTER ONE: INTRODUCTION 

1.1 Research B ackground 

1.2 Problem Statement 

1.3 Research Obj ective 

1.4 Scope and Limitations 

1.5 Thesis Organization 

CHAPTER TWO: LITERATURE REVIEW 

2.1 Introduction 

2.2 Nanostmctured Titanium Dioxide 

2.3 Polymer MEH-PPV 

2.4 Deposition Method of Nanostmctured Ti02 Thin Film and MEH-

PPV Film 

CHAPTER THREE: METHODOLOGY 

3.1 Introduction 

3.2 Substrate Cleaning 

3.2.1 Block Diagram of The Overall Research Methodology 

3.3 Nanostmctured Ti02 Seed Layer Thin Film Preparation and 

Deposition Process by Dip Coating Method 

vi 


