AZO NANORODS GROWTH BY SPUTTERING METHOD

This thesis is presented in partial fulfilment for the award of the
Bachelor of Engineering (Hons) Electronics
UNIVERSITI TEKNOLOGI MARA
MALAYSIA

MUHAMAD MARWAN BIN MARBAIE (2009105043)
FACULTY OF ELECTRICAL ENGINEERING
UNIVERSITI TEKNOLOGI MARA

40450 SHAH ALAM, SELANGOR, MALAYSIA




ACKNOWLEDGEMENT

“The best people are those who are most useful to others”

-Prophet Muhammad-

First and foremost, I would like to say Alhamdulillah and praise to Allah The Most
Merciful for His blessings for giving us the strength, courage and inspiration as without

Him, I will not be able to complete this assignment.

Secondly, I would like to give our warmest gratitude to lecturers at Ui'TM Shah Alam,
with a million thanks to my one and only advisor, Dr. Sukreen Hana bintt Herman for her
encouragement, guidance and advices throughout this research. To the postgraduate
student Aimi Bazilah binti Rosli, I would like to express uncountable thanks for her

comments and recommendations in this research.

Other than that, I would like to express our gratitude to our respective family for giving
us an endless support for this research. Their tireless support, both morally and
financially, love and personal attention towards the completion of this research will never

be forgotten.
Finally, I would like to show this appreciation to everyone who helped me either directly

or indirectly. I hope that I had done this research very well and satisfy the need of the
examiners. May Allah bless all of you. Thank you.

v



ABSTRACT

Aluminum-doped-zinc oxide (AZO) films were grown by RF magnetron
sputtering on gold (Au) metal catalyst. The Au catalyst with 5, 10 and 15nm thickness
were deposited on ITO substrate by sputter coater method and being annealed for 15
minutes at 500°C. The AZO thin films were then deposited on top of the Au catalyst at
different deposition temperatures from 200°C, 300°C, 400°C and 500°C. Apart from
deposition temperature, RF power during sputtering were also being varied at 50 W, 100
W and 150 W. The morphology of the AZO films showed different characteristics
between those parameters being varied. From the FESEM results, it can be said that, the
Au catalyst layer as well as deposition temperature contribute the growth mechanism of
the AZO nanostructures. The observed AZO nanostructures were in the form of nanorods
distributed un-uniformly on the Au catalyst. The increased of Au catalyst thickness lead
to the reducing of AZO nanorods number as well as the nanorods size. Besides that, the
AZO nanorods were found to depend directly on the substrate temperatures. The AZO
thin films were tested for its sensitivity in pH buffer solutions (pH 4, 7 and 10) for

application in extended-gate filed effect transistor (EGFET).
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CHAPTER 1

INTRODUCTIONS

1.1 RESEARCH OVERVIEW

This project investigates the effect of varying deposition temperature, radio
frequency (RF) power and metal catalyst thickness on the growth of nanorods structure.
Until now, much of the discussion on the growing of these nanorods has been focused
using wet deposition method which is not compatible with the CMOS technology based
manufacturing. So this project will give an overview of the advantages of CMOS process
compatible that is sputtering. Mainly, the project was focusing on the structural properties
of the deposited thin films. Besides, the electrical property was also being observed and
samples were tested to be used as a sensor device.

ZnO already has its own interesting characteristics but attempt has been made in
order to bring new interesting properties by doping it with different elements. A group III
element, aluminum (Al) was chose as the dopant to increase the electrical conductivity as
well as to improve the thermal stability of zinc oxide (ZnO) films[1]. ZnO is an n-type
semiconductor because of zinc (Zn) interstitials and oxygen vacancies. As it being
heavily doped with Al ions donors, a metal-like property was observed in the resistivity.
Hence, this project was using aluminum zinc oxide (AZO) material to deposit the thin
films.

The AZO nanostructures were synthesized by using RF sputtering method on
different gold (Au) catalyst thickness 5, 10 and 15 nm and also on bare glass respectively.
The deposition temperatures were varied from 200, 300, 400 and 500 °C. Other than that,

RF powers were also being varied from 50, 100 and 150 W. The investigation was focus



