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Abstract : Transparent conducting ITO thin films have been studied and developed for the solar cell substrate or
LCD substrate. ITO thin film has been mostly fabricated by high cost sputtering method. In this research, sol-gel
method is applied to fabricate ITO thin film at lower cost. The research is focused on the establishment of process
condition and development of precursor. Organic sol was made of indium tri-isopropoxide dissolved in ethylene glycol
monoethy! ether. The hydrolysis was controled by addition of acetyl acetone. Tin(IV) chloride was added as dopant.
Inorganic sol was made of indium acetate dissolve din normal propanol. Spin coating technique was applied to coat
ITO on borosilicate glass. The resistivity of ITO thin film was approximately 0.01 Q-cm and the transmittance is

higher than 90% in a visible range.

Key words : ITO, sol-gel, Indium Tri-iso-propoxide, Indium acetate

1. M =
7HAEA Fgelre] we Famet 94 A

SHE uheRe A7) FepE 5 ofsiA el 718 A

= AJY display 240 £ Aoz Ady

FEE B 7B GHlNY e FREE

2 METfo] 3eV oo

& FFol FAETEAM whEelRl Al s dojxint? of

2% 54L& Cd, In, Sn, Zn 59| A2l B + Sirh?

olejoll= A}, B,

VA BoelA olefd BHE 0§83
1 SR Sl

Ag 574
wed Z1Qlete A8 542 A

- 1T o=
o wdy, Fx7) WA fe2, @ A
uhek z] wbAL G2, B e FESA, 124N Sol=
SE Yokt E=F ArEE wiEke] 79 dopant 7 wE
=T 24do] gofsity. 2 o] A¥og= REgAdo] mig- &
o w2 Uiilksl 4% 7 Aot gEH] EEE ITO

QUEol FH B7he AskE} ATOGH] rEleg F7ke

olo

"E-mail: jhlee@hongik.ac.kr

11

JrskEyt ek

olzigt AxA ASIE ekl Alxe
CVD, PECVD, sol-gel process, spray pyrolysiss o] A}-8-2
F JupID cvDHoE AR S B4 #UAE A7
ofel-¢ ™ LolX AL siof ke Dol Jom FA4Y F
spray pyrolysis& L A& @717t vl Ex 9k ube) 2 2E o
EE ZF S¥o] "ot T Ayt & dasiy, 9 Ho| v
3 Al ATk Sputteringel] Sl3hA Bhetg A=
< AS go] #AA BN 5 5L YepAT
AZT7EE vA A E 28T A wot Azko] 89
= R Y

AL s 9EAR HHR] CVDY sputteringH ol 23]
A Ert @A) diEFst B8t ule otk A2 ol#d
Eaeta tigste "o weke AT 3 wes
sol-gelHo|l FE-5 w7 =] sol-gel B &9 AefoA ut
g A wEol 71 felAe] §de] FAYE =™t
3 27) sold RETCRA HAIZ2RE ZEE F UL S W
A3 B33 ol 2 g A F JdukAAD dhaks

e B =1

sputtering, X%

=

of



12

s WHO R spin coating, dip coating, spray coating
B 5ol et A7 gesi] 3 227t ol AA|Felh
E Ao E ©]F spin coating®2 ©]-&-3ke] ITO uheke A
=3}5art.

Az el whe wiAlre] Aolg A HH FE 714
Holl eJair Azd e vHTERrE FEeE veha 2
A7 WEelA] AGE solgelel el AZT AE 7Y
AR FEAAEA 7 =Y Sl FRE olFIL At ow
plAlEze zele YA ARl dFE itk & cvDy
sputtering®l] 9] wHeke. Qixje] o] FAle] XPHni 27
ZHE Qo] Hag o] 4A T9E AgHER At
"FHoz Aehdr] AL Ax 3490 W, FAHL 714l
=& Igste] A g whakg Rel7] Wize] mix] o
WHAQl Bk A A Ee 4dd e H3H S A
—{52]. _/': 951‘:]'.”'1215)

lo
ne
rir

2.1. Sol®} M=

Indium nitrate(In(NOs); + 5H,0)5 methanol, ethanol, iso-
propanol 5 & &mjo] @o| 521 ¥ 0.1~04 M2 &85 T
Eo] ARESIAL'9 Sole] pHE WEA7]7] f3le HAaks 3
7¥ete] skEe] AAE AAPHA §AE e FF AN
3l t}. I3 indium acetateS normal propanold] o] ALg-3}
At

714 sol& Indium tri-isopropoxides ©|-&3 solS A<}
39tk Indium tri-isopropoxide & ethylen glycol monoether
oo} 59l F 7] dopant= SnCl, H7FIATE o] sol
g Fea 50°CollM A aRtEle] solo] S © &
ALg-SIATE 3t ¥HE-& HAlE7] fske] acetyl acetone 8-
S 71819 A7 acetyl acetone®] %ol ulEt ITO BRhe
Ago] gEkEE guiFe] H|E 0~-80%7HA] H3IsIHA] sol
< Azt

22. REWY % =MT

ITO2) 7)1#2. 2+ Coming 70595 ARSI ol EC R
FE71e] Holdle Fd {718 R ETEES 259 AHT
T FRT, vl MR AAHEAT AFo] 2 718
sol & Ho|:E] T spin coaters 42| 200 RPMoA 20
27 3Hstd §4 S FLstA frel EHAN B %
1500 RPMOIA 1027F B7ste] A3 e Atk 27 &
wjo] St} upeke] QPSS $ste] 100~150°CellA 10~30%
S BRAFHL A9 FAE wiEste wuke] FAE ST
Atk Az 22 AME 80ie] EFdE 2AS WA
o Az" AJEE 500~700°CAA EA s EXErE €
v AJH.2. ghukol 2 7] uiAEe AWEH O 2 four point probe
o} dhEhe] FFol 48 93] Hale measurement® AME-3f
Rom F3E dATQO)E S AR st Atet
At gutel BE3== UV-VIS spectrophotometerg ©]-8-3t4
I74(250~1000 nm) FHNM FAst] TRAIRA P A (400~
700 nmelX 8] FAEE SA ST greke] AR A
8 XRD9E SEME ol&std #Each ol AHE
Fig. 19 Jehdict.

3. g3 o g

3.1. XRD 24 A

J. Korean Electrochem. Soc., Vol. 3, No. 1, 2000

ITO sol
l

Spin coating
Repeat I

Dry 150%, 10mia.
l

Fire 500~700°C, Thr
I

ITO Coated Glass
[

Conduetivity
Measurement

Transmittance XRD, SEM
Measurement Analysis

Fig. 1. Flow chart of coating procedure.
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Fig. 2. XRD patterns with heat treatment temperature.
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Fig. 3. XRD patterns with number of coatings.
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Fig. 4. Sheet resistance of ITO thin film prepared with inorganic sol.
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Fig. 5. Sheet resistance of ITO thin film prepared with organic sol.
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Fig. 6. Transmittance of ITO thin film.
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