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This paper presents a comparative study of the influence of membrane materials – single-
crystal silicon and aluminum oxide – on the temperature-induced frequency drift of compo-
site resonators. A simplified three-dimensional model consisting of a membrane section and 
a resonator was used to numerically calculate the model's thermal deformations. The nature 
of the resonator's thermal deformations is demonstrated for membranes made of silicon and 
ceramics. Based on the study's results, a ceramic membrane was fabricated using laser etch-
ing. Numerical modeling demonstrated that the use of a ceramic membrane significantly 
reduces thermal stresses by matching the thermal expansion coefficients of the membrane 
and resonator. Testing the laser etching method for forming ceramic membranes revealed 
that, when the etching depth of the ceramic substrate exceeds 150 μm, significant surface 
deformation and increased roughness are observed, which negatively impacts the sensitivity 
and stability of the sensors. 
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