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Characteristics of AIN thin film using RF Magnetron Sputtering
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( In-Ho Cho’, Cheol-Yeong Jang’, Sung-Yong Ko', Yong-Hyun Lee™ )

Abstract

Aluminum nitride(AIN) thin films were deposited on silicon substrates using RF magnetron sputtering
at vartous deposition conditions and investigated the characteristics. It was used XRD, AES, SEM,
and HP-4145B semiconductor parameter analyzer to analysis deposited AIN thin films. The deposition
conditions for the good c-axis orientation were 100 W of RF power, 200 C of substrate temperature
and 15 mTorr of working pressure. The leakage current density was less then 1.3X107 A/em® And it
was also investigated the etching properties of deposited AIN thin films for application.
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Table 1. Deposition methods of AIN thin films.

Method Advantage Disadvantage
deposition temp.
epitaxial growth
cvp | P & > 500 T
low cost .
toxic gas
deposition temp.
epitaxial growth P N P
MBE . e > 900 C
high quality film .
high vacuum
low temp.<300C | defect density
Sputtering | low cost inferior
mass production crystallinity
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Table 2. Sputtering condition of AIN thin films.

Taget Al (99.999 %, 3")
Substrate p-type Si(100)
RF power (W) 100
Working pressure (mTorr) 15
Substrate temp .(C) R.T.~300
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Fig. 1. XRD pattern of AIN thin film at
depotion temperature of (a) R.T. (b) 100 C, (c)
200 T, and (d) 300 C.
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Fig. 2. AES depth profile of AIN thin film.
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Fig. 3. I-V characteristic of AIN thin film.
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Fig. 4. SEM micrograph of cross section after
etching AIN thin film.
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Table 3. Etching rate as mixed proportions.

N 21 Z+-&(A/sec.)
(H3PO4#HNO3:CH3COOH)
4:1:1 320
8:1:1 250
16:1:1 185
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