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Interpretation of the Crazing and Lifting of the Si0, Film Formed on Si;N,
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ABSTRACT

The stored elastic strain energy due to the thermal expansion mismatch between the thermally oxidized
crystalline layer (crigtobalite) and CVD SiN,(2-Si:N,) on cooling from high oxidation temperature
{1060~1400°C) to room lemperature, releasss through the crazing of film and lifting at the Si0,/54LN, interface.
The ratial equation (1/n) which corresponds to the ratio of the relaxation of the stored elastic stain energy due
to crazing of filin to the total energy, is derived under the assumption of the square crazed pattern, as follow .

1/n=1{8 y(1—v)*}/{AL*E)

The ratial equation suggests the reason for the lifting at the Si0,/Si:N. interface which was observed in thig
research.
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Fig.1. Optical micrograph (reflected) thickness of the
film was 5, 1804 after oxidation for 8.5hr at
1.250 A under dry air atmosphere. The white
colored area shows the crazed and lifted
crystalline layer.
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. Scanning Electron micrograph (A07Llt) the
crazed layer lifts off and exposes Lhe bare
silicon nitride for further oxidation. Oxidation
condition for this sample was for 48 hours long
al 1,300°C under dry air atmosphere.
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Fig 3. Thermal expansion curves of the crystallized
axidation product (cristobalite)” and substrate
{CVDSN)®
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Fig.4. Square crazed pattern.
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