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Abstract

As a key material in the field of semiconductor and microelectronics, ultra-thin silicon wafer due to mechanical, thermal and chemical
stress problems in the processing process directly affects the quality and reliability of products. This paper focuses on stress analysis
and fracture control in ultra-thin silicon wafer processing. Firstly, it analyzes the source, distribution and evolution law of internal
stress of silicon wafer under different processing processes and environmental conditions, and discusses the comprehensive influence
of mechanical stress, thermal stress and chemical stress on the performance of silicon wafer. In terms of stress analysis methods, this
paper establishes a stress model based on finite element analysis, and combines stress testing technology to simulate and predict the
stress field during processing. In terms of fracture control, this paper deeply studies the mechanism of silicon wafer fracture, analyzes
the fracture form and characteristics through the fracture mechanical theory, puts forward the effective method of stress release and
relief, and optimizes the processing process to improve the fracture strength of silicon wafer. The results provide theoretical basis and
technical support for improving the stability and safety of ultra-thin silicon wafer processing.
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