A

4‘ a a Jd A ad a = a 4
BOLIIINUTUNUD ﬁll‘U@]‘Vl"NLlﬁ\ulagll“l/\lﬂﬁl't’)\iwaﬂﬂ']\?@umfJﬂJﬂu’f)@ﬂll“]fﬂ
] Y a 4
GIﬂﬁ$ﬁﬂﬂullwullﬂﬂiﬂﬂl‘ﬂﬂuﬂﬂ’li’ﬁﬂ’liﬂ

ideu  wesiy unInned

a @ a ara 4 o
Baan Mmemansuriniuie Wandiszgna)

da (= a a d 4 an Jda
?)1‘1]15811’]1]57]14137]811—!1/‘1!5 TOIFITNT15Y AT.NAYY ﬁ\i‘]{ﬂi]

EX)

YNAAYD

9

a o a S ] v g
Wawuweseymavuiau TuresduiRenaynoon Isaimsouuuuiunszn iy

ax a A Ay A o sy a s a o a
’Jﬁﬂ’lilﬁiﬂuﬂ\j']ﬂllagnﬁuuuﬂ@’l I@ﬂsluﬂ']iﬁﬂ’liﬂjﬂﬂ']jﬂa%']iﬁma\ja’Jﬂ@ul@ﬂnlla&ﬂuﬂﬂu

a

] ' v o 0 ! <3
HAUNTZIN A2eANNANANG 8 kV Tuusserma wdni ldeuNgumgi 500 °C iilunm

o ' 4 J Ja g 1
1927139 MU WeM1eN A8 NdBY JanssmisianAsTouIUDADINI 1A ITOUMA YA
o 2 I "o d a
sz 53 wnTuwas vazRenuguaviiannuilurdnvewrnudaundunoudyn
s A Y A Y dy v a3 I A '
90N lyAion 19T A8 T09IAMSIRENDUYDITITIDNFALIATOIT WY WU

daanudumudigaogh 142 Q  /square Tuvaz sy Tiswasgegasgnilszana
40%

J 1 y a = = ]
Gl,uﬂﬁﬁ"ﬂﬁﬂLLUUﬁﬂ!ﬁﬂﬁmﬂiﬁﬁﬂﬂulﬂﬂNL!ﬁ%ﬂuﬂﬂu!muﬂi%%ﬂiuﬂiiEﬂfﬂﬁ LL’:{’J

) lJl A a ° I M) VA 1 9 A ‘a
11 ﬂ@ﬂﬂi’)ﬂ!ﬁ{]ﬂ 500 °C Wuan 3 ¥ 109 WUIUNeD NN AIYATOITANTTAUDLANATOU

q

uuUdeenste sgdiviaeoymalszing 53 wlumas uaznunmanNuAIUNMudiIgagn

74 Q/square Tuvazianullswasgagaeginiszum 80%



Thesis Title Optical and Electrical Properties of Indium-Tin Oxide Thin

Films Deposited on Glass by Sparking Technique

Author Mr.Tawat prakthong

Degree Master of Science (Applied Physics )

Thesis Advisor Assoc Prof. Dr. Pisith Singjai
Abstract

Indium-tin oxide (ITO) nanoparticle thin films were deposited on glass substrates
by a novel sparking process which is a simple and cost-effective technique. The sparking off
indium and tin tips above the substrate was done repeatedly through a high voltage of 8 kV and
1,000 time in air at atmospheric pressure. The samples were then annealed at temperature of 500
°C for 1 h. The mean particle size of a 53 nm was observed by SEM. Crystallinity of ITO
nanoparticle thin films were examined by XRD and Raman spectroscopy ,thin film with an
optimized electrical 142 € /square and visible region optical transmittance will be achieved with
acquisition of 40%

Continued sparking off indium and thin tips in air at atmospheric pressure.
The samples were then annealed at temperature of 500 °C for 3 h. The The mean particle size of a
53 nm was observed by SEM. Crystallinity of ITO nanoparticle thin films was examined by
XRD, thin film with an optimized electrical 74 {/square and visible region optical transmittance

were achieved with acquisition of 80%.
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