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ABSTRACT 

High quality of (002) c-axis preferential growth of ZnO is vital as the properties of 
devices is enhanced. In this work, ZnO nanorods were grown on ZnO seed layer. The 
preparation towards the optimization of ZnO nanorods was studied. This work 
consists of two major parts, which are the preparation of ZnO seed layer and the 
preparation of ZnO nanorods on the ZnO seed layer. Firstly, ZnO seed layer was 
prepared by vapor method; mist-atomization at ambient --condition. To increase the 
adhesion of ZnO seed layer towards glass substrate, gold layer was coated onto the 
glass substrate by sputtering method. FESEM and UV-vis results gave evidence that 6 
nm thickness of gold layer on glass substrate provided the best nucleation site for the 
growth of ZnO seed layer with high uniformity and enhanced absorbance properties. 
The effect of substrate temperature to the growth of ZnO seed layer was studied. It 
was found that ZnO seed layer deposited at 300 °C substrate temperature showed 
better surface morphology and absorbance properties. From the studies of the effect of 
precursor concentration, PL spectra showed that the ZnO seed layer prepared at 0.40 
M has high crystallinity. The absorbance properties shown by UV-vis confirmed that 
0.40 M has the highest absorbance properties with denser morphology was observed 
through FESEM. Next, ZnO nanorods were grown on the ZnO seed layer through 
facile solution-immersion method. Through FESEM and Raman studies, it was found 
that ZnO nanorod prepared by 0.40 M also gave the best crystal quality. To enhance 
the electrical properties of ZnO, /'-type Ag+ dopant was introduced by adding AgN03 
to the base material. From XRD result, 1 at. % Ag+ doped ZnO (AiZO) showed the 
highest crystal quality with (002) c-axis preferential growth. The surface morphology 
obtained by FESEM showed nanorods can still be obtained with the presence of small 
concentration of Ag+ dopant. The I-V measurement showed AiZO has the highest 
conductivity. The effect of annealing temperature was studied and it was found that 
ZnO nanorods annealed at 500 °C has high crystal quality, well-aligned morphology 
and highly conductive with a significant improvement of 83.2 %. From the results 
obtained, high crystal quality of (002) c-axis preferential growth ZnO nanorods were 
successfully grown by solution-immersion method on ZnO seed with gold seed layer. 
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CHAPTER ONE 

INTRODUCTION 

1.1 INTRODUCTION 

An overview of nanotechnology and ZnO is provided in this chapter. It details 

the problem statement, objectives, scope and limitations, and significance of study. 

1.2 NANOTECHNOLOGY 

The prefix 'nano' is derived from the Greek word 'nanos' which means dwarf 

but in science, nano means one billionth. One nanometer means one billionth of a 

meter. The prefix is denoted by a factor of 10"9 with unit of nanometer (nm) is 

generally ranged less than hundred. Materials with structure components less than 100 

nm size is referred as nanomaterials. The term of nano is extensively defined as the 

control, manipulation and restructuring of matter in order of nanometer. 

Nanotechnology is regarded as one of the key technologies in the future. 

Nobel Laurette Richard Phillips Feynman of California Institute of 

Technology (Caltech) was the first person to introduce the idea of nanotechnology in 

year 1959. His talk entitled "There's Plenty of Room at the Bottom" delivered to the 

American Physical Society's West Coast section has become inspiration for 

nanotechnology research development. In the lecture, he used physics to demonstrate 

the physical possibilities for manipulating, visualizing and controlling matter on small 

scale. He envisioned "we could arrange atoms one by one, just as we want them". 

From that day, many countries have invested in research and development (R&D) of 

nanotechnology. It is believed that nanotechnology will be vital in the future and give 

advantages in devices applications [1], health and medical application [2] and military 

defense. 

There are two approaches to nanotechnology synthesizations; top-down and 

bottom-up approaches. Top-down approach is where the bulk size starting materials 

were reduced into required size and shape. On the other hand, bottom-up approach is 

where the structures were built up of atom by atom or molecule by molecule, through 
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