


G 
y ct Meeting of Ma laysia Ni tri des Research Gt·oup (MNRG 20 16). 6 - 7 December 20 16 

©Ins titut e ofNano Optoelectroni cs Resea rch and Technology, Uni versiti Sains Malaysia. 

No part of the pub li cat ion may be 1·eproduced, sto red in a retri eva l system or transmi tted in any tCmn or by any 
means without the prior pern1ission of the copyright owners. Permission is not , however, required to copy 

abstract of papers or articles on condition that a full reference of the sources is shown. Multiple copy"tng ol' the 

content s o f the publi cat ion withou t permi ssion is always ill egal . 

Publish ed by: 
Institute ofNano Optoelectron ics Research and Technology (INOR) 
Univers iti Sains Malays ia 
11 800 US M, 
Penang, Malays ia 

Tei: 04-653 5637/5638 
Fax:04 -653 5639 

Editors: 
Professor Dr. Za inuriah Hassan 
Dr. Quah Hock Jin 
Dr. Lim Way Foong 
Dr. Ng Sha Shiong 
Dr. Yam Fong Kwong 

Prin ted by Creative Des ign House 

Co pi es of thi s document may be obtain ed li·om Insti tu te or Na no Opto..: k:ctroni l:S l ~esearcll and -1 Cl:hnolug:. 
Uni versiti Sains Malays ia. 

Fo r bibl iographic purposes , thi s do cument may be cit ed as: 
Proceedi ngs of the 3'd Meeting or Ma lays ia Niu·idcs r~esea rch Group (ivtNRG 20 16) 

ciSBN: 978-967-394-277-0 



I 



3"1 Meeting of MalayS Ill Nitrides Research Group (MNRG 20 16), 6 - 7 December 2016 

Sol Concentration Effects on Sol-Gel Spin Coated Indium Nitride Thin Films 

Zhi Yin Lee1
• · , Sha Shiong Ng ', Fong Kwong Yam 1

, Zainuriah Hassan' 

'Institute ofNano Optoelectronics Research and Technology (!NOR) , Universiti Sains Malaysia, 11800 USM, Penang, 
Malaysia. 

2School ofPhysics. Universiti Sains M::tlaysia, 11800 USM, Penang, Malaysia. 

Keywords: indium nitride; sol-gel spin coating; sol concentration ; nitridation; characterization 

*Corresponding author 's : lee_zhi yi n2003 @yahoo.com 

ABSTRACT 

Indium nitride (InN) is a potent i;i\ semiconductor material in the development of optical and electronic devices 
due to its unique properties such ;1s the narrow ene1·gy band gap of 0.7 - 1.0 eV, high electron mobility and low 
carrier concentration. The present work focu sses on the synthesis of InN thin films using sol-gel spin coating 
method . It is relatively simpl e. L1s t process ing and cost effective in producing thin films as compared to the 
conventional deposition methods such as molecular beam epitaxy, metal-organic chemical vapour deposition and 
reactive sputtering which involl'c the ultrahigh vacuum system , complicated and expensive setup. In this 
experiment, precursor with di ffere nt sol concentrations of 0.05 and 0.10 M were prepared. The sol concentration 
effects on the structural propert i..:s and surface morphologies of the deposited thin films were investigated. In 
addition, the cross-sectional an a \I_, ;, was perlo m1ed to determine the resulting film thickness. X-ray diffi·action 
measurements show that the lnl\ thin ti l111 with better crystalline quality can be obtained at sol concentration of 
0.05 M. Field emission scanning c·ku 1on minosco py images reveal that the InN thin film prepared using sol 0.05 
M exhibits surface with closely p.1c· kcd In N grains; while that prepared using sol 0.10 M exhibits surface with tiny 
cracks. In this study, it can be COil c: luded th at th e 0.05 M is the optimal sol concentration for the synthesis oflnN. 

1 Introduction 

Group Ill-nitride compounds, SJ>,·c ili c;_illy indium nitride (InN) has received much attention tor the applications in 
light-emitting diodes, high efticienc1 .<11 1: 11· cell s and transistors [1. 2]. Despite, there remain fundamental issues in the 
growth mechanism of InN. The gro", ' :il lu" ·s to take pl ace under stringent conditions due to the tremendous challenges 
such as low dissociation temperature. llli: lt il ity or nitrogen atoms and lack of lattice-matched substrates [3 , 4]. 

Various sophi sticated depositi011 nH.: Ihods such as molecular beam epitaxy (MBE), metal-organic chemical vapour 
deposition (MOCYD) and reactive sptttlcring have been used to obtain high quality InN thin films [5-7]. Although 
MOCYD is beneficial in large scale depositi on, an essential requirement in this technique is the availability of precursor 
with sufficient volatility and stabili t' . ~L·, · cr : li studi es reported that the crystallinity of InN is strongly dependent on the 
V/lll ratio, where the lack of either ... ""'·c: '' iII cause th e tendency to form indium droplet [8]. On the other hand, the 
ultrahigh vacuum system is required 1' ',· :--- 111 1:: growth to overcome the problem of impurity atoms [9] . 

In this work, we propose an alk r . ,. ltlcl il od to grow the InN thin films, namely the sol-gel spin coating technique. 
This technique is easy in handli ng. .. C < I ~ L and effective technique as compared to the conventional methods as 
aforementioned [I 0]. The study ill\ c·_,, i).:;l lcs the effects of sol concentration on the film properties. The crystalline 
structure of the deposited films wc 1·, · ,·~ :11 ni ll cd using X-ray diffraction (XRD); while the surface morphologies were 
determined using field-emi ss ion sc;ltl' i11g c·kctron mi croscopy (FESEM). In addition, the resulting film thickness was 
revealed through cmss-sectional an;lh 1 ' · 

2 Experimental Details 
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