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Abstract

An investigation on the chemical reaction occuring at the contact interface between SiO,
and metal-electrode were carried out. Aluminum, tantalum and titanium have a strong affinity
with oxygen as compared with silicon and it is expected that oxidation of metals and reduction
of Si0, occurs at the contact interface. In the present experiment, aluminum, tantalum,
titanium and nickel were used as the metal-electrodes.

It is found that oxidation of metals and reduction of SiO, at the contact surface between
Si0; and metal-electrode occur in similar fashion with anodic oxidation. Processes of oxidizing
reaction were found to depend on the affinity of metals with oxygen and good ohmic
characteristics were obtained at the interface where Al,O; was formed.

After the heat treatment of samples for 30 min at 542~555°C in argon atmosphere, it
was observed that metal oxide grew dendritically and there were hillocks on the aluminum
film. The Growth of hillocks seems to be related to the dendrite growth. It was observed
by X-ray microanalyser that elemental Si was preduced on SiO,.
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Fig. 1 Schematic diagram of the experimental arrangement
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Fig. 3 Apparatus used for heat treatment; 1 Sample, 2 Quartz boat, 3 Pt-Pt Rh
thermo couple, 4 Quartz tube, 5 Electric furnace, 6 Vacuum gauge, 7 Rotary
pump, 8 Diffusion pump, 9 Torricelli tube, 10 Argon cylinder.
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Fig. 4 Curreut-voltage characteristic for Fig. 5 Current-voltage characteristic for
Al-Si0, experiment. Ni-SiO, experiment,
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Fig. 6 Current-voltage characteristic for Fig. 7 Current-voltage characteristic for
Ta-Si0, experiment. Ti-Si0, experiment.
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Fig. 8 Variation of I-V curves with
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Fig. 11 Dendrites on SiO, between SiO, plate and Al
film, heated for 30 min at 550°C,
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