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Chemical Structure Analysis and Development of Safe Decomposition Guideline for Explosive Oily Silane Residues
Generated in Semiconductor Manufacturing Processes
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In the semiconductor manufacturing processes using silicon (Si)-containing gases, explosive oily silane residues accumulate on the inner walls of
the equipment depending on the operating conditions and must be removed during periodic equipment maintenance.

In cooperation with Kioxia Corporation and Tohoku University, Toshiba Corporation has verified—through investigations of oily silanes and their
hydrolysates using differential scanning calorimetry (DSC) and ballistic mortar tests—that a mixture of unhydrolyzed and hydrolyzed silanes is
the most hazardous. Through various instrumental analyses, we have estimated that the main components of oily silanes are cyclic chlorosilanes,
whereas those of hydrolyzed silanes are hydroxysiloxanes with Si-Si bonds, thereby elucidating the mechanism of explosive reactions. As part of

these efforts, we have developed a safe decomposition method, along with an operational guideline to confirm the disappearance of reactive Si-Si

bonds by monitoring reaction progress using Fourier transform infrared spectroscopy (FT-IR).
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Oily silane reaction process estimated by density functional theory
(DFT) calculations of model compounds
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