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Influence of Substrate Temperature on Crystal Structure and
Resistivity of ScAIN Thin Film

YANG Jiancang, MENG Xiangqin, FU Wujun, YANG Chengtao
(State Key Lab. of Electronic Thin Films and Integrated Devices, University of Electronic Science and Technology of China,
Chengdu 610054, China)

Abstract; The scandium-doped Aluminum nitride alloy (ScAIN) thin films were prepared using DC reactive
magnetron sputtering method with a scandium aluminum alloy target on n-type silicon substrates at different sub-
strate temperatures. The influence of substrate temperature on the crystalline structure, the surface morphology and
the resistivity of ScAIN thin films was investigated by XRD, AFM and a standard IV module of the ferroelectric
test system. It was statistically proved that the (002) oriented peak intensity of ScAIN thin film first increased and
then decreased, reaching the best crystalline state at 650 ‘C. The RMS value of films decreased with the temperature
increasing, reaching 3. 064 nm and 2. 804 nm respectively at 650 ‘C and 700 ‘C. The film surface was cracked locally
when temperature was up to 700 ‘C. So, 650 C was regarded as the most proper temperature. The resistivity of
ScAlN film first increased and then decreased with the temperature increasing.
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