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Crystallization behavior of ITO thin fiims sputtered on substrates with and
without heating
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Abstract

ITO thin films were deposited by RF.-magnetron sputtering method and crystallization behavior of the
films with and without external heating as a function of deposition time was examined. X-ray diffraction
results indicated an amorphous state of the film when the deposition time is short about 10 min. When the
deposition time was increased over 20 min development of crystallization of the films is observed. Because
RF-sputtering transfers the high-energy to the growing film by energetic bombardment, it is believed that
considerable activation energy for the crystallization of the film has transferred during deposition, which
resulted in the crystallization of ITO thin films without external energy supply.
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Figl. X-ray diffraction patterns of ITO thin
films as a function of deposition time (a)

5, (b) 10, (c) 20, (d) 40 and (e) 80 min.
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Fig. 2. X-ray diffracion patterns ITO films
deposited for 5 and 10 min on glass
substrate during in-situ heating. (a)
5min, (b) 10min.
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Fig. 3. Change of substrate temperature(AT, T)
measured at the back of the substrate
using a thermocouple as a function of
deposition time.
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X-ray diffraction patterns of ITO thin
films deposited by (a) 1 min sputtering
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repeated 40 times, (b) 2 min sputtering
repeated 20 times with a cooling
interval of 10 min, and (c¢) 40 min

continuous sputtering.
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