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Structural and Electrical CharacteristicsAof AIN Thin Film
using RF Magnetron Sputtering
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(Kyeng-Suk Kim*, Yeong-Han Hwang***, Hee-Dai Kim***, Chang-Woo Nam**, Gyu-Chul Lee**)

Abstract

Reactive radio frequency(RF) magnetron sputter has been used to deposit AIN thin film on a crys-
talline Si substrate, Preferred orientation of AIN thin film changed from (100) plane to (002) plane at
lower operating pressure. Also, it has been shown that low fraction of nitrogen partial pressure should be
maintained to deposit a thin film with a high degree of (002) preferred orientation within a temperature
range between room temperature and 700°C, AES in-depth measurements showed that impurities and
stoichiometry of aluminum and nitrogen elements were affected by operating pressure. The current-volt-
age(I- V) measurement measured leakage current and dielectric strength, At an applied electric field of
1{MV/en], leakage current of AIN thin film was measured at about 3.3x10°~7,0%10*[A/cd]. Relative
resistivity at 0.5 of fraction of nitrogen patial pressure was about 1.4x10%[@ -.cm]., ~As substrate tem-

perature increased up to 500[TCJ. dielectric strength mcreased shghtly However, AlN thm ﬁlm depostted

at- 700['¢] showed decrease of dielectric strength;

Key Words{(Z R 80{) : AIN thin fim(ZSi@t80lE atal), fraction of nitrogen partial pressure( & 2%t
b)), Preferred orientation( 41t £4]), leakage current{sHIZIR)
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Table 2. FWHM and lattice constants of AIN
thin film deposited at various frac-
tions of nitrogen partial pressure.

I 0.3 0.5 0.8 1.0

FWHM | 0440 | 0445 | 0.489 | 0.485

D-SPACE | 2.5096 | 2.5164 | 2.5475 | 2.5440
a 3.1350 | 3.1435 | 3.1824 | 3.178

c 5.0192 | 5.0327 | 5.095 5.088
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