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Effects of deposition conditions on physical properties and stresses of (Al, Si),-,0
and Pt thin films
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Abstract Using semiconductor processes and micromachining techniques, micro sensor devices have
been fabricated. Thin film catalytic micro gas sensor or temperature sensor is one of those operat-
ed at elevated temperatures. So it is required to have good stability without changing resistance by
vaporization or agglomeration of thin films during device operation. Stress is one of the main fac-
tors that affect the driving force for agglomeration of thin film heater at elevated temperatures.
This paper reports the effects of deposition conditions on various properties including stress behav-
lor of reactively sputtered (Al, Si),-,O, thin films and sputtered Pt films. Deposition rate and re-
fractive index of (Al, Si),-.0. thin films were decreased with increasing the partial oxygen pres-
sure and substrate temperature. Stresses were transferred from compressive to tensile states at
early stages, then increased with increasing the partial oxygen pressure. In the case of Pt films,
the deposition rate was increased and electrical resistivity was decreased with increasing the ap-
plied power density, decreasing the operation pressure and increasing the substrate temperature.
The stress of Pt film was transferred from compressive to tensile state, then increased with the
applied power density, operation pressure and substrate temperature. It was shown that the stress

of Pt films depend on their resistivity and deposition rate.
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Fig. 1. Thickness and deposition rate variations of reac-
tively sputtered (Al Si).-.O. films as function of O,/
(0,+ Ar) gas ratio.
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Fig. 2. The effect of O,/(0,+ Ar) gas ratio on refrac-
tive index of reactively sputtered (Al, Si), ..O. films.
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Fig. 3. Stress variation of reactively sputtered (Al Si),- O,
films as function of 0,/(0,+ Ar) gas ratio and substrate tem-
perature.
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