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ABSTRACT

TiO; thin films were deposited by DC reactive magnetron sputtering with variations in
sputtering parameter such as Ar and O, flow rate, DC power, substrate temperature and
magnetic field. Deposition rate, crystal structure, chemical bond of TiO: films on the deposition
conditions were investigated by Alpha-step, X-ray Diffractometer(XRD), X-ray Photoelectron
Spectroscopy(XPS). When the DC power was applied at 500watt, deposition rate of TiO; film
was about 480 A/min. TiO; films coated under the deposition condition of 15sccm Ar and 7~
10sccm O flow rate was only observed anatase phase. With increasing substrate temperature
from RT to 300C, crystal orientation of TiO: films variously became.
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Fig. 2. Deposition rate of TiO; films with applied
DC power under the condition of 6 sccm
O, flow rate.
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Fig. 3. XRD patterns of TiO; films with applied DC
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Fig. 4. XPS spectra of TiO; film with applied DC
power under the condition of 30sccm Ar flow
rate, 6sccm Oy flow rate.
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Fig. 5. Deposition rate of TiO; films with O, flow
rate under the condition of 30sccm Ar flow
rate, 370watt DC power.
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Fig. 6. XRD patterns of TiO; films with O, flow
rate under the condition of 30scem Ar
flow rate, 370watt DC power.
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Fig. 7. Deposition rate of TiO; films with substrate
temperature under the condition of 30sccm
Ar flow rate, 6sccm O, flow rate, 370watt
DC power.
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Fig. 8. XRD patterns of TiO: films with
substrate temperature under the condition
of 30sccm Ar flow rate, 6scem O flow
rate, 370watt DC power.

1% 27t &AM 10TE F71EsE 5
A&7t 7k AH 100T oj4e] 29
A 718 257} F7HESE FREE) gadke
T 7HA 3 AEE YElh

718 257} 3/HEE SRR FUhEke
A FaAFAHo] &R wl(diffusion- controlled)
A% 7] qEoz Aagd & 7% £57)
F7Heel wat F3kd dAES #Ad&Es F71
A =i, 1 A Y44 £271 T RA
FHEE7t 718 Aeg Azdd. a8y 100
T o9 7|#exdMe 7|geErt 3718
g FEA557 g2 A%ES Jebd. o8
AL Abduev $20] nlavEE ABHAYo
2 FAY Zn AEE YoM T fANE F3A
& BYoen, o 4L vH &k St wE
Z349 YAEY 92 (thermodesorption) &
4 mEolgtn Rusdd weld B Q7oA
#3d FAEE g2 A% £ 718 2201 F

Trans. of the Korean Hydrogen and New Energy Society (2003.3), Vol. 14{1)

7hge wet 29 e d YgRE] FEHIAY A%
o] #iH: dHER WYL FALT 7)o
&) R Reg Algdrh

718 £x Wl we F3d AlHe FAA
2 2YTR AFE ZAEY] 98 X-4 34 A
& P90, 1 AHAE Fig. 89 eI}

Fig. 82 19 79 A#Hq] digh X-41 314 A
Y Agoltt. 7|% 25 WEH(AL~300T)d #
Aglel (1009 4 4349 E 2+ anatase 4
gho] |AHJUL. EH 79 2E7} FUMEFE
A gA o] thFgsInt Ro £ RF ¢
A 29HIYPeR TIO, WeE F3hslo 79
2% W3le] ME AAPuPHE FHAERS
08 ZAE A3 7|B2 %7t S uE d
Aol tdsiE. o UL 7% _&)
F7Hgel  wElt e EddE 9319
quenching 37} 285 71deAe] 3 o
2t B9 o|FE7} F7hely] dEolgtn BuEe
o @A, & dFelA 7|8 27 oM w
2t ARl dIHAE U FA, 7R &
E 37t W& 29E 29 quenching A%
#het FAE 9 BY olFE F7t wio

_ H\\./

8 B

$

Deposition rate (Amin)
8

g

0 4 Y T 4 T Y T
150 am 0 30 0

Macnetic field (Gauss)

Fig. 9. Deposition rate of TiO, films with strength
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