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Abstract

Microstructure and electrical properties of In.O; transparent thin films are analyzed on the basis of Struc-

ture Zone Model (SZM) proposed by Thornton. Thin films are deposited on glass substrate by RF magnetron sputter-
ing with variation of substrate temperature (T,) and argon gas pressure (P4.). Microstructure of Zone 1 of SZM is ob-
served with lowering of substrate temperature or increasing of argon pressure. The higher electrical resistivity of those

specimens is due to micro-pores or voids between columnar grains. At the conditions of T,=450C and Pa,=4.2 mTorr,
the Zone O structure of SZM and the lowest electrical resistivity (2.1 X 1072Qcm) are observed. The dense structure of
columnar grains with faceting on growing surface and preferred orientation of (100) plane are observed in those speci-

mens.
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Table 1. Deposition conditions of In.O; thin films.

Parameter Conditions
Substrate Corning 7059 glass
Substrate Temperature R.T.-550C
Substrate- Target Distance 5cm
Target In,0s (99.9999%)
Initial Vacuum < 5x107¢ Torr
Ar Pressure 4.2-20 mTorr
O: Pressure 0.76-1.3 mTorr
RF Power - 70-200 W
Working Pressure 5-20 mTorr
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(a) 80 T (To/Tm = 0.04)

(b) 200 T (T/Ty,

0.11)

(c) 450 T (To/Twm = 0.24)

() 550 T (To/Ta = 0.29)

Fig. 1. Variation of microstructure of In.Qs films as a function of substrate temperature; (a) 80°C,

(b) 200T, (¢) 450C, and (d) 550C.
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(a) 4.2 mTorr

(b) 9 mTorr

(c) 15 mTorr

(‘d) 20 mTorr

Fig. 2. Variation of microstructure of In;O; films as a function of argon gas pressure; (a) 4.2 mTorr,

(b) 9 mTorr, (c) 15 mTorr, and (d) 20 mTorr.
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Fig. 3. X-ray diffraction patterns of In,Os films deposited at
various substrate temperature.
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Fig. 4. Electrical resistivity of In,O; films vs substrate tempera-
ture.
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Fig. 5. Electrical resistivity of In;Os films vs Ar pressure.
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Fig. 6. Electrical resistivity of In.O; films vs RF power.
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