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Abstract Phase transition kinetics of nonstoichiometric amorphous titanium oxide thin films deposited by reactive
sputtering was investigated after cooling down with various rate followed by 10min.~ 3hrs. annealing at 500°C ~600°C.
After short duration and fast cooling, Magneli was the only crystalline phase because the oxidation rates of TiO,-.
could be relatively slower than that of crystallization. When the films were cooled slowly between 500°C ~300°C,
Magneli was transformed into an anatase and stabilized, but directly into a rutile under fast cooling. Because the rutile
also prevailed after cooling from 600°C, it was concluded that the rutile phase could be formed directly from Magneli as
well as converted from the anatase. Changes in volume and surface morphology were observed related to crystalliza-
tion and oxidation process during heat treatment.
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Fig. 1. XRD patterns of TiO. films on Si(100) substrate at 500°C
for 10min. cooled (a) on the alumina plate (b) in air (c) on the
chilled brass block, respectively.(A : Anatase, M : Magneli)
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Fig. 2. XRD patterns of TiO; films on Si(100) substrate at 500C
cooled a) on the chilled brass block b) in air ¢) on the alumina
plate, repectively. (A . Anatase, M : Magneli, R : Rutile)
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Fig. 3. XRD patterns of TiO; films on Si(100) substrate at 600°C
cooled a) on the chilled brass block b) in air ¢) on the alumina
plate, respectively. (A . Anatase, M : Magneli, R : Rutile)
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Fig. 4. Surface morphology changes of TiO, films annealed at 500°C for a) 10min b) 30min ¢) lhour d) 3hour e) 6hour f) 10hour,

respectively.(for all cooled on the chilled brass)
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Fig. 5. Effects of annealing time and cooling rate on the relative
columnar height of TiO, films.
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