FE R ST ELE R

Korean Journal of Materials Research
Vol. 7, No. 1 (1997)

e o2 ) ) H.Q%ﬂ

debeistie Babele} Faek

The microstructure and optical properties of Ti0. thin film by
rf magnetron reactive sputtering

Kwang-Hyun Ro, Won Park, Geon Choe and Jong-Chun Ahn

Dept. og melallurgical engineering at chonnam national university

g o2yl E 2 vke- A 2 S E @ (ef magnetron reactive spultering) . 2 Ele}lFAbsE 9bebe A x5bo] A48 &
= ak3-d ~sERle] SR TARERD Abanlg Y e wd B AsE o) WE), ojd iz, ek E4de] Wit
P

=
= =2
F adehaich 71&0 QS 4 F Yo R SaE wutel v, FherAE ABato] ¥ FUELE Q12+ ole WAl mhy
)

o

= 58 e )
2 sdreon Aok BlebgabshE wehe AWl $eke) £0 FEE (20009 £o WEes veloh ool Aot
H] [} >3 o}

9 Eleby AbSREUIIRe] A, abgnlge] Lre mAeldt chaAale] g welo) Abau ol o Aol wHna e
vhebge ), ZJHhE R 300°C o) qtel ik 4hhulgol ARglo] bR £ vheb . ah et Abznlgo] Alghe] ol 4
woobebe) 24, FAAE o) Aol wsln this abRE FREAL wolth 30% oldkel Abrulge) ube sl £ e ele) el 4]

= Ti0.2] FzAde) vhabo B Xiabslo] oF 3.82-3.87 eV 2] band gap g vhepior] 7lab2 o) Zvlell uje} v TiO.of 4] o} 4

O
A Ti0,0. % 22)9) WelE vo) HFAEE OBk Fbshs HHE vhehict.

Abstract Titanium oxide thin films were deposited by rf magenetron reactive sputtering with variations in sputtering
parameters such as oxyvgen flow ratio and substrate temperature. Deposition Kinetices of T1-O thin films was studied
with varying oxygen ratio and changed from metallic state to oxide state as a function of the sputtering rate of Ti tar-
get and its oxidation rate. Ti-O thin films deposited by rf magnetron reactive sputtering exhibited a high refractive
index of 2.06 with high transmittance at various wavelengths, as compared to the films deposited by evaporation meth-
od. Ti-O films deposited with low oxvgen ratio at room temperature showed a polycrystalline structure with nanoscale
morphology, while those deposited with high oxygen ratio showed heterogeneous amorphous structure. However, the
films deposited at elevated substrate temperatures showed polycrystalline structure regardless of oxvgen flow ratio. At
oxygen ratio higher than 30%, the deposition rate and the film composition remained nearly constant with increasing
oxygen ratio. TiO. thin films of Anatase phase shoed transmittance higher than 98% and were highly dense without
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Fig. 1. Change in deposition rate of reactively sputtered Ti-O
films with oxygen flow ratio.
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Fig. 2. Change in X-ray diffraction spectra with oxvgen flow
ratio for Ti-O films sputtered at room temperature.
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Fig. 3. TEM micrographs showing microstructure (top: bight field. botton: dark ficld images) and diffraction pattern of Ti-O films
sputtered at different substrate temperatures with uxvgen flow ratio of 10%: (@) room temperature, (b) 200, (¢) 300°C and (d) 400
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Fig. 4. TEM micrographs showing change in microstructure and diffraction pattern of
(¢) 300°C and (d) 400°C

ferent substrate temperatures: (a) room temperature, (b) 200 C,

Fig. 5. TEM contrast reversal of reactively sputtered amor-
phous Ti0. films(oxygen flow ratic =33%): (a) overfocused and

(b) underfocused.
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Fig 6. Change in XPS spectra with oxygen flow ratio for Ti-0
{ilms sputtered at room temperature.
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