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A Study on the Fabrication and the Electrical Properties
of TiO2 Thin Films by Sol-Gel Method
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Abstract

In this paper, TiO- thin films were fabricated by Sol-Gel method and their electrical conductivity
and humidity sensing properties have been investigated. The structure of Sol can be changed by
controlling for hydrolysis condition. The uniform surface of thin films was confirmed by SEM. The
electrical conductivity of thin films decreased with increasing heat treatment temperature. The
humidity sensing properties of thin films were good in high humidity and low frequency regions.

Key Words(Z R 80]) : TiOz Thin Fims(TiO2

urey),

Sol-Gel Method(ZEZ &), Electrical Conductivity

(M72| M £ ), Humidity Sensing Properies(& Tz X £4).

1. B
Sol-GelH& A3 E
SoldEl=Z #E 7t
Ho2 Gel A3FEL &
At~ g vE) B
A Auxg gAY F o FAg

IYES LolaA 42 + 9 o] otV

HZ AARE £¥, AFsHE FAd ot
Az Aguagolie vty dFEHL e
7} & H Sol-Gel2 dipping, spinning spray ¥
=2 olgsle] wuro] Hzbe] Jbgdlm CVD,
PVD, sputtering¥ 5% 22 ulatazte H| 3o
Fuj7} Egstx] deoenA AZdrigel g 4l
Ag 7tAn Yot?

AAHA A B TiO2dL EH, 353
2 Qs 2HE, F48 ¢ HAEFo] ¢
Mazx Amtgds ZdA, ¢z, FEAAM
Ft2 A RorEd oM FLF YAE Hilzn
AdAHN ATFAEANA BE BHE A A
1=

2 dFeAMe

A A (precursor) A Bi ¢l
ZEENEE AH HF
A3 3] }% ol 7)&9
2z A g4

Q3
i
e

=1
e

Sol-Gel# ol 93 TiO: Sol& &

v ddYE 477
o RN 8713
o A9gea AATY

#: 83240 7)En g

3%

A% ¥ dipping@e2 g9ug AFsm dute
ANAE BEA 2 FEANLAZY AES 93
FEAANEA FEIHHn AAWEGRE A 44
= Gel powder®l EAd dfiME AES AT

2.4 H

2-1. AlH A &}

39xA A FE Sol 49l A& Ti(O-i-
CaH7)aH:0:C:HsOH Bl g0 1:1:8¢% H& Ad=std
Sol& A&t WA 1/2x800mole C:HsOHS}
8.26mole% HCI +=&4& EFsted EHZ2W7H
Yo F & dlel#Adl 1/2X8.00mole C:HsOH
gHaksle £k N 7F27F FY4E 3 de A2
glove boxelA 1.00mole Ti(O-i-CsH7)s& <
Bastel vzl S 1/2 % 8.00mole
C;HsOHSF &3 3th. glove boxtiollA &3 &
oBg RodAzgrictdl Eeolds 826mole? HCIF
£A3 1/2x8.00mole CoHsOH EF & Yol M3

o 1o mlm £

=
AL

st EFel B Fox # AolA wuwrE
o EgFo] 24T HO(Ti(0-i-CiHr=1%

TiOz Sol2 A#Zgcl ol&A 3t AL Solg
o] £-3t dipping-withdrawing2 HHEFozH
TiO et2 A &sigden] wi3 dippingel B4 ¥
Az Az, dXA#RF L AH wgg A3t

2-2.

53



=8 Sol-Gelol 4% Ti0, #atbe)m

2-2-1. TG-DTASMH3 M U X-M 3HZEHY

228 4 TiO: Gel powdere] A#d3}
% NuHdsEE #A37] 4 TG-DTAE ZH s
At

TG-DTAZ A Al€-9 powdery H:0/Ti(O-i-
CiHns=1%1 2822 Algg Solg EHstn 24’\]
EG AxAA AR on 5[C)[minlY 4
£EZ HE3tEA s

XA 3 HEMo ALEE powder® TG-DTAZ
Aol ALY powderst e zPoz AFH
Ao 2 powderE zHz} 50[C], 300[C], 400{<C],
500[C], 600[C], 700(C], 800[TC] 2=l A
g gds 4L s

T =

2-2-2. 88T £8

THEE A7) Y9 IR BEACRERTE
R &t MFY Ostwald EAS AlREl 23
3t o}

2-2-3. MMM

AzE wete) AV AERE =237 gaA
Ultra High Resistance Meter(Advantest R8340A)
2 ¥2Z(Yamato DF42)E A} g3lgc =3 =
Aoz 1[V]Y A¢e Aststgdon 2gane

Tig&714L A302 sz FL£7|990d H0/
Ti(O-i-CsHne=19) 2A22 A2 Sole o] &3}
o wretg AFY F owtete 27 500(T], 600
[C), 700[T]Z FAstn A2 wrerg)e) x|
F 6l mmldl AuZAete gguIoz Ay

¥

ST

SUXNEA
54& &4 98 dedHZ(He-
raeus VOtsch HC7005)¢%4 LF  Impedance
Analyzer (Hewlett Packard 4192A)E AL&3lg e
H EAHAIHL HO/Ti(0-i-C3Hy)s=121 274
Az warg 500[Clol A g F A5
AS5E Ao s =7F 30-90[%] 8 Aol A
5(TI2 3n #3458 500(Hz], 1[kHz],
S[kHz]Z 3t 22 oo AALFE FAsY

=
S AEX

=g

3. 2= @ o

Sol-Gel'd ol 93] glass7|&ol =tebg A 2
% SEM# o) 9§ uwrote] FHEAEHE AR 1l
WE}‘—Hi’iﬁ} Yol A TiO; wute] RHEL F4E

ZE 71X 3 USS ¢ 5 Uk

Tl(O i-CaH7)g, C:HsOH, H2OE Z4 43T =

Aulg ZHAA A=A Sol B Geldds 1¥ 1

326

#58, 38,

AtA

1 wetEe) AAFAENA AR,
Photo. 1 Scanning electron microscope on surf-
ace of thin films.
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Fig. 1, Sol-Gel region diagram in Ti(O-i-CsH7
)a-H20-C;HsOH system.
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Fig. 2. Viscosity variation curves of Sol with
time.
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Fig. 3, TG-DTA curves of Gel powders.
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