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This work concerns the development of methods for deposition of silica (silicon

dioxide) thin films into trenches with rectangular cross section. Background is the

prevention of high-temperature corrosion in metallic micro-structured chemical

reactors by coating with silica. Two coating methods are compared: DC reactive

magnetron sputtering and plasma enhanced chemical vapour deposition (PECVD).

For test purposes, the silica films were deposited on silicon substrates and

characterized by spectroscopic ellipsometry. Model trenches, where one wall

consisted of a silicon sheet, allowed the measurement of thickness profiles of the

coatings along the walls in depth direction of narrow trenches. Sputtering was

performed with a silicon target in oxygen/argon (1:4) atmosphere. For PECVD,

hexamethyldisilazane (HMDS) was used as a precursor in oxygen/argon process gas

mixtures. The silica thickness profiles closely followed an exponential decay function

into the depth of the trench, with a characteristic penetration depth (L

P

). For the

sputtered films, L

P

 decreased with increasing process pressure. The L

P

 of PECVD

films were higher than for the sputtered films. The refractive index of the silica films

decreased with increasing deposition pressure for the sputtered films. At the PECVD

films, the refractive index was higher, near to the theoretical value, than for sputtered

films. This indicates different porosity of the films. For comparison, surfaces exposed

parallel to the deposition sources were also coated. Differences of refractive indices at

these surfaces and at the walls in the trenches were greater for sputtered films than

for PECVD films. The deposition rates of both methods were similar at the same

deposition power.
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