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Preparation and characterization of AIN Thin Films
by RF sputtering method
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Abstract

AIN(Aluminium Nitride) thin films were prepared using by RF sputtering method on the Si(100) and
Si(111) substrates as the parameters of the substrate temperature, RF power, sputtering duration and
the No/Ar ratio and investigated by X-ray diffraction, IR spectrometry, n&k analyzer. For the Si(100)
substrate, the AIN thin films of (101) orientation were obtained under the conditions of room
temperature and the nitrogen of 60 vol.96. For the Si(111) substrate, the (002) AIN thin films were
obtained under the nitrogen of 100 vol.%. In case of the thin film prepared in the condition of above 60
vol.% of the nitrogen, the average value of the surface roughness of the film was 151A. From the
changes of the half widths of E;[TO] phonon bands at the wavenumber of 680cm’, it were compared
of the.crystallinities of the films which were grown under the different conditions. The thicknesses of
AIN films were decreased dramatically in the region of the nitrogen of 40~60 vol.%. It’s due to the
nitridation of the Al target surface and getting low of the sputtering yield by the N»/Ar ratio being
increased.
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Table. 1. sputtering conditions

TARGET 99.99% Al (diameter:10cm)
SUBSTRATE Si(100), Si(111)
SUBSTRATE TEMPERA-| room temperature ~
TURE 300C

BASE PRESSURE 6 x 107 Torr

TOTAL PRESSURE 3 x 107 Torr

RFPOWER/APPLIED 40~140W / 1.1~1.8kV
VOLTAGE
No/Ar 0% ~ 100%

Ar ambient: 2.5 hr
(Ar + Nz) ambient : lhr
SPUTTERING DURATION (1 ~ 7hr

TARGET ETCHING
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