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Analysis of Material System Innovation and Multi dimensional Performance Breakthrough in
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Abstract: As the core cornerstone of modern information society and high-end manufacturing industry, the development
trajectory of semiconductor materials profoundly reflects the deepening of human understanding of the microscopic material
world and the iterative process of technological innovation. This article is based on the interdisciplinary perspective of
materials science, electrical engineering, and building intelligent thermophysics. It systematically reviews the evolution
logic of semiconductor materials from elemental semiconductors to third-generation wide bandgap compounds, focusing on
analyzing the innovative paths of new material systems such as two-dimensional atomic crystals, quantum dots, and oxide
heterojunctions. It also looks forward to their cutting-edge trends in the fields of ultra large scale integrated circuits, quantum
information processing, and new energy conversion.
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