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ELECTRICAL PROPERTIES OF AIN,0, THIN FILMS DEPOSITED BY
DC MAGNETRON SPUTTERING

J. Borges', R. Arvinte', N, Martin', F. Vaz', L. Marques'

! Centre of Physics, University of Minho, Campus de Gualtar, 27 10-057 Braga, Portugal,

? Laboratoire de Microanalyse des Surfaces (LM3), Ecole Mationale Supéricurs de Mécanique et des
Micratechniques (ENSMM], 26, Chemin de Pépitaphe, F-Z3030 Besangon Cedex, France

Aluminiwm oxide (AlOn) is an insulator material, with high electrical breakdown,
large band gap and high permittivity. [ts dielectrie properties make it a promising candidate to
be used as gate material instead of S0k in microclectronic applications, such as in flash
memory circuits, organic thin film transistors (OTFT) and MOSFETs. On the other hand,
aluminium nitride {AIN) is 2 ceramic piezoelectric material with high electrical resistivity and
excellent thermal propertics, which has been used in several applications such as subsiate in
microelectronic devices, fabrication of high power and high temperature electronic devices,
surface peoustic wave (SAW) devices and electronie packaging. Combining both materials in
the form of an owymitride, AIN,O,, offers the possibility to synthesiee a mied system, in
which several properties may be optimized, namely those related with the electrical responss
of the material. The use of aluminium oxyaitride iz not vet very convmon, despite some very
few examples in the field of protective coatings, optoclectronics, microelectronics, and as a
dielectric in multilayer capacitors.

Taking this as a starting point, the present work aims to study the variation of the
electrical response of the AIN,O, thin filns as a function of the composition of the prepared
films, using as reference the two base binary systems: AIN, and AlO,, The films were
deposited by DC mognetron sputtering, with the discharge parameters monitored during the
deposition in order to control the chemical composition, according to the particular results of
the clectrical behavior, The elecirical resistivity of the films, measure at roem temperature,
was found to depend strongly on film stoichiometry and crystalling strocture, Furthermore,
the clectrical conductivity of the films measured as a function of the temperature changed
gradually from metallic to semiconducting, which was correlated with the increase of the non-
imetallic/metallic ratio and the particular structural feanures that were observed by the XRD
measurements. The overall set of results confirmed a smooth transition of the film's elecincal
characieristics between those of closely metallic (similar to the response of pure Al films),
towards those of AIN and AlO, flms.
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