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Abstract: Thin-film semiconductor materials in use and storage are subjected to natural and
induced environmental factors that cause degradation or even failure of the devices, thus affecting
the reliability of the devices or even the whole system. Current research methods for
environmental failure behavior are difficult to capture in-situ or quasi in-situ surface composition
and valence information, which makes it difficult to determine the behavior characteristics of early
failure and grasp the failure mechanism in depth. The use of quasi in-situ X-ray Photoelectron
Spectroscopy (XPS) analysis method can obtain the quasi in-situ surface composition and
chemical state information of thin film semiconductor materials, and analyze the characteristics
and failure mechanism of the early failure behavior more systematically, which is of great

significance the rational selection and design improvement of thin film semiconductor material



system in the process of equipment design and production, as well as to improve the
environmental adaptability and reliability of the electronic chips.
Keywords: quasi in-situ X-ray photoelectron spectroscopy; environmental failure; thin-film

semiconductor; surface analysis; diffusion mechanism
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