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A Comprehensive Review of the Evolution of Semiconductor Materials and the Development of
Their Standardization System
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Tianjin University of Science and Technology

[Abstract] Semiconductor materials serve as the physical foundation of the integrated circuit industry, with their
technological advancements profoundly driving the evolution of microelectronics. As Moore's Law approaches
its physical limits in silicon—based materials, wide—bandgap semiconductors such as silicon carbide and gallium
nitride are ushering the industry into a new era of power electronics and high—frequency communications. This
paper systematically reviews the development of semiconductor materials from the first to third generations,
examines the global industrial chain competition landscape, and focuses on standardizing the entire process
chain—from material purification and crystal growth to epitaxy, packaging/detection, and reliability verification.
The study demonstrates that establishing a multi—tiered standardization system encompassing fundamental
materials, fabrication processes, testing methodologies, and application scenarios is crucial for reducing supply
chain coordination costs, improving chip yield rates, and enabling domestic semiconductor materials to break
international monopolies. The paper proposes optimization strategies to address China's gaps in semiconductor
material standardization, providing insights for enhancing industrial self—reliance and control.
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