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ABSTRACT

Zinc Oxide (ZnO) thin films were deposited on silicon and glass substrate by sol-gel
method using Zn(CH3COO),.2H,0 (Zinc Acetate) as a starting material. ZnO solution
has been prepared by dissolving Zinc Acetate (ZnAc) in 2-Metoxyethanol and
Monoethanolamine solution. ZnO thin films was prepared by depositing ZnO solution
onto silicon and glass substrate by spin coating technique and annealed at various
temperatures between 350°C to 500°C. The film growth process was characterized by
using Scanning Electron Microscopy (SEM) and current-voltage (I-V) measurement
method. Current-voltage (I-V) measurement study indicated resistivity of ZnO films
decreases with increasing annealing temperature. The effect of ZnO thin films on the
surface morphology and electrical properties with varying the annealing temperature was
also studied. It was investigated that the grain size of ZnO becomes bigger and denser

with higher annealing temperature up to 500°C.



ABSTRACT

CHAPTER 1

CHAPTER 2

TABLE OF CONTENTS

DECLARATION sssssnusscnsnsesans B O——— i
DEDICATION .ammsssmmmmamesenmamnancasons A — ii
ACKNOWLEDGEMENT ..... O ——————— iii
.......................... iv

TABLE OF CONTEN B ausunnisasssscssymmressmsissmmmsmons e soses s sssssons o samns v
LIST OF FIGURES .coimmsmninmssmssisssmasssassvsomsssmsessssne viii
LAST OF TABLES cuumnsvinmnnsommasarmmimsansomsissssuisiasssssnsessorssss ix
ABBREVIATION ccosssmsrmmssmurmmnssmasssnsssssommssstonssssssnmisnsssiss sssnmmmsssiisssevs X
I 6 LT B L 0 U S ——————— | 1
IR RO TICHN o cmommmioniimmsns it i i s e i s iy 1

12 A G U SO S ———— 2

SCUPE LIP BUIR R s s s g 2
ORGANIZATION OF THE THESIS .icomncsnsssmsasmsnsnsssssnmnmommnssmsusssssness 5
LITERATURE REVIEW . cocumreommremummmmssssseensamssssniss ’ 4
FINC U IRIE . oo et B i R S R R s 4

|58t 80 0 8 i ORI O—— 5

Equililsiun (Zure biek) cummnmmesmmmumasssmmsmmmmmmssmmsesson 6

POt TS v e s R T bt e S 9

S e L O E O SR ——— 10

NoR-RECHIVIRE JORCHIDNE .. .. s mmenarssmss s smssenpmmsisse s s 11

SR NIE T TN s s s s SR 12
SPIN-COATIINGG cosommemevnnssssnsssnsrmsnms oo mossssss vesnsansmmssnssmmsss s s 13
ANNEALING TEMPERA TURE. ..conummmiicnmuevinsssssoimi s s s mes 15

\]



1.1

CHAPTER 1

INTRODUCTION

INTRODUCTION

ZnO is a fascinating material with a vast range of applications, including varistors,
piezoelectric transducers, sensors, surface acoustic wave devices, phosphors, and
transparent conducting oxides. Recent progress in single-crystal growth has now
opened up prospects for optoelectronic applications [1]. Worldwide research on
Zn0O has already produced high-quality bulk and epitaxial n-type material, but not
reproducible p-type material [2]. Thin films of undoped and doped ZnO are utilized
for a wide variety of electronic and optoelectronic applications, such as surface
acoustic wave devices [3], transparent conducting electrodes [2], and heat mirrors
[4]. Nanoscale porous structures of ZnO with a high surface area find their
application in chemical sensors [5] and dye-sensitized solar cells [6]. Various
techniques have been used to prepare ZnO thin films on different substrates such as
spray pyrolysis, organometallic chemical vapour deposition, pulsed laser deposition

and sol-gel method.

Sol-gel is a colloidal suspension that can be gelled to form a solid. The sol-gel
approach is interesting in that it is a cheap and low-temperature technique. It can be
used by means of producing very thin films for various purposes. Sol-gel derived
materials have diverse applications in optics, electronics, energy, space, (bio)
sensors, medicine (e.g. controlled drug release) and separation (e.g.
chromatography) technology. The precursor sol can be deposited on a substrate to

form a film by using spin-coating technique.





