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Fabrication of Stress-balanced SisN4/SiO2/SisNs Dielectric Membrane
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Abstract

Stress-balanced flat 150 nm~SizNg/300 nm-SiO»/150 nm~Si:N; dielectric membrane on  silicon
substrate has been fabricated. Analyses of stress-deflection and stress-temperature, and visual
inspection for the strain diagnostic test patterns were performed in order to characterize stress
properties of the membrane. The SiO; layers sandwiched between two SisN, layers were deposited by
three different techniques(PECVD, LPCVD, and APCVD) for the purpose of investigating the
dependence of stress on the deposition methods. Some extent of tensile stress in the membrane was
always observed regardless of the deposition methods, however it could be balanced against silicon
substrate by post-wet oxidation in 1,150 °C. Stress-temperature characteristics of the membranes
showed that APCVD-LTO was better as mid-SiOz layer than PECVD - or LPCVD - Si0; when there
was no oxidation process.
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