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Effects of Cooling Rate of Pre—heated Substrate on C-Axis Orientation of ZnO
Prepared by RF Sputter Deposition

o OB -z e
(Sung~Hyun Park + Neung-Hun Lee)

Abstract - ZnQO thin films were prepared by RF magnetron sputter deposition on p-Si{100) wafer with various cooling
rates of substrate temperature such as the substrates were pre-heated to 400 C before the deposition and then cooled
down naturally or slowly to 300 C, 200 C, 100 T, and R.T. by the temperdture controller during the deposition.
Crystalline and micro-structural characteristics of the films were investigated by XRD and SEM. ZnO films which
cooled down naturally or slowly by the temperature controller during the deposition, especially the film were deposited
with cooling down from 400 T to 200 T slowly, showed the most outstanding c-axis preferred orientation.
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Fig. 1 Structure of RF magnetron sputter.
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Table 1 Deposition conditions of ZnO.

Conditions Value

RF power 200 W
working pressure 15 mTorr
working gas(ratio) Ar:05(50:50)
gas flow rate both 10 sccm
distance 10.5 cm
rotation speed 15 rpm

base pressure low 107 Torr

deposition time 2 hrs

substrate RT #XA

temperature 200 T #A
400 C #A

* RT(room tempera}ure) 400 C tw 300 C, TC

* NC(naturally cooling) 400 T to 200 T, TC
400 C to 100 C, TC
400 C to RT, TC
400 T to RT, NC
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Fig. 2 Temperature changes of substrate ‘depending on
deposition time.
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Fig. 4 XRD rocking curve(®) patterns and FWHM.
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