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Preparation of AIN thin films on silicon by reactive RF magnetron sputtering
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ABSTRACT

Aluminum nitride(AIN) thin films were deposited on silicon substrate by reactive RF magnetron sputtering without substrate
heating. We investigated the dependence of some properties for AIN thin film on sputtering conditions such as working
pressure, N, concentration and RF power. XRD, Ellipsometer and AES has been measured to find out structural properties
and preferred orientation of AIN thin films. Deposition rate of AIN thin film was increased with an increase of RF power
and decreased with an increase of N, concentration. AES in-depth measurements showed that stoichiometry of Aluminium
and Nitrogen elements were not affected by N, concentration. It has shown that low working pressure, low N, concentration
and high RF power should be maintained to deposit AIN thin film with a high degree of (0002) preferred orientation.
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Fig. 1. Schematic diagram of reactive RF Sputtering system.
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Table 1. Sputtering conditions of AIN thin film.

Target Al (99.999%, 3 inch)
Substrate p-type(100) Si 1-30Q * cm
Base pressure <3x107° Torr
RF power 150- 400 W
Working pressure 3-9 mTorr
N2 concentration 30-70%

Total flow rate 20 sccm
Substrate-target distance 8 cm

Substrate temperature Room temperature
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Fig. 2. Variations of deposition rate of AIN thin film with
RF power (N, concentration : 50%).
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Fig. 3. XRD patterns of AIN thin films with RF power :
(a) 150 W, (b) 250 W, (c) 350 W.
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Fig. 4. Variations of deposition rate of AIN thin film with
working pressure (N, concentration : 50%).
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Fig. 5. XRD patterns of AIN thin films with working pressure:
(a) 3 mTorr, (b) 5 mTorr, (¢c) 7 mTorr.
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Fig. 6. Variations of deposition rate of AIN thin film with
nitrogen concentration (RF power: 250 W, working
pressure: 3 mTorr).
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Fig. 7. XRD patterns of AIN thin films with nitrogen con-
centration : (a) 30%, (b) 50%, (c) 70%.
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Fig. 8. AES depth profiles of AIN thin film with nitrogen
concentration : (a) 30%, (b) 70% (RF power : 250 W,
working pressure : 3 m'Torr).
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