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Abstract

TiO: thin films have been grown by MOCVD and their characteristics of crystallization and
microstructures have been investigated. Envelope methods are applied to the analysis of the
transmission spectra to obtain the optical constants such as refractive indices and extinction
coefficients for the TiO; thin films. The envelope methods are proved to be accurate by simulating the
transmission spectra. TiO: thin films start to crystallize at 350°C and then crystallize fully into anatase
phase at 400°C or higher temperatures. Activation energies are obtained by plotting the deposition rate
with varying the substrate temperature. It is 17.8 kcal/mol for the reaction limited regions. The
refractive index and the extinction coefficient of the TiO; thin film at A= 632.8 nm increases from 2.19
to 2.32 and decreases from 0.021 to 0.007, respectively, as the substrate temperature increases from 400
to 600°C.
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Table 1. Deposition conditions for TiO; thin
films.

TiO, ]
Source material Ti(O~i-CaHh)s j
Source temperatue (TC) 32
Carrier gas flow rate {sccm) 100
Oz gas flow rate (sccm) 50
Total reaction pressure (Torr) 524x10™
Substrate temperature (C) 350~600
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Fig. 2. XRD patterns of TiO2 thin films
with various deposition temperatures;
(a) 350, (b) 400TC, (¢} 300C, (d)
6007C.
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SEM micrographs of TiO: thin films
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(a) 350°C, (b) 4007, (¢) 300°C, (d) 600T
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Fig. 5. Optical transmission specturm of TiOs
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Fig. 7. Extinction coefficients of TiOz thin films
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