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A study on low—temperature depositions of vttrium oxide and aluminum nitride films

Low-temperature depositions of yttrium oxide (Y203) and aluminum nitride (AIN) are
studied in this paper. These films are used as passivation films for compound semiconductors
in the electronic devices. To avoid the deterioration of compound semiconductors during the
deposition processes, these films need to be deposited at low temperatures near room
temperature. In this study, we aimed to achieve the low-temperature depositions of Y203 at
80 °C and AIN at 150 °C with the gas processing based on the atomic layer deposition. In this
study, the reaction mechanisms at the growing surfaces are studied by the in sifu observation
to control the growth thickness with a nanoscale precision.

In chapter 1 of this paper, the background technologies of the passivation films for
the compound semiconductor are written, followed by describing the aim of this research.

In chapter 2, we describe the detailed conditions of the experimental methods used in
this study.

In chapter 3, we explain the low-temperature deposition of Y»03: using
tris(butylcyclopentadienyl) yttrium and plasma-excited humidified argon. From the surface
observations by IR absorption spectroscopy, we propose the reaction model. We confirm that
the deposited film was in the fully oxidized state.

In chapter 4, we explain the low-temperature atomic layer deposition of AIN using
trimethyl aluminum and plasma-excited ammonia. By using the plasma optical spectroscopy,
we explain the optimized condition, in which the NH radicals for the nitridation gas are
effectively produced. From the dependence of the NH radical density on the gas flow rate, the
reaction scheme is discussed. The AIN atomic layer deposition designed based on the in situ
observation revealed the AIN growth with the nano scale precision. The applicability of the
AIN film as the gas barrier film is discussed in chapter 5. The conclusions of this study are
written in chapter 6.
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