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Background and objective Experimental

Significant magnetron voltage oscillations during the whole 10-us pulse — stabilization of the discharge and elimination of arcing. Frequency of the voltage oscillations around 500

*Transparent Al,O, and AIN materials are praised for D ; . . . . . . . . . .
X 273 P Hz well above upper limit of conventional pulsed power supplies — possible benefits for reactive sputtering of highly dielectric materials (e.g., metal oxides).

their high hardness, toughness and durability and may
find utilization in numerous applications such as touch
screens of portable devices or ophthalmic lenses.
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OA” Studied A|203 f||ms were X_ray amorphOUS. NO macroparticles were Observed on the Surfaces due to the .GAXRD measurements revealed CrySta”ine AIN f||m5 W|th predominant (002) Orientation (i.e.,C'aXiS AIN) for a”
elimination of arcing even at |Ong deposition runs. studied pressures. In the case of the 3 mTorr AIN f||m, the (002) peak shifted Signiﬁcantly to lower ang|eS (hlgh
compressive stress). Similarly as for the Al,O, films, no macroparticles were observed (elimination of arcing
even at long deposition runs).
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* The deposition rate was almost 60 nm/min regardless of the total pressure. A monotonic decrease in refractive index Continuous decrease in hardness with the increasing pressure due to higher porosity and oxygen
from 1.67 to 1.64 was observed (lower densification of the films at higher pressure) incorporation was observed.
* The hardness of Al,O, decreased from 11.5 GPa to 10 GPa with the increasing pressure (again lower density of the
films) and the residual stress switched from compressive to tensile (decrease in the total energy delivered to the films). * Very sharp switch from tensile to compressive residual stress at total pressure of 4 mTorr.
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*The deposition rate increased with the increasing target power and was with the new target significantly higher The deposition rate was systematically significantly higher in the case of new target for the given average target power
(by 80-100 %) than with the eroded target (due to geometrical effect and/or effect of changed magnetic field). (geometrical effect of the eroded target and/or effect of different magnetic field and higher voltage).
* Properties of the films seem to be largely unaffected by the level of target erosion. e The residual stress and also the refractive index followed the same trend in the both cases.
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* The possible benefits of this approach for reactive deposition of other dielectric materials are now being investigated.
[3] AIN paper to be published



