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Abstract :

As critical components in digital products such as smartphones, computers, and automobiles, chips
play a pivotal role in product development. This paper systematically examines the current state of
quality management in the chip industry through five key dimensions: chip design, manufacturing and
packaging, testing and validation, quality inspection technologies, and quality management practices.
While methodologies like Six Sigma, IPD (Integrated Product Development), machine vision, and
deep learning have been implemented across various stages of chip production, persistent challenges
remain. These include insufficient information sharing between upstream and downstream supply chain
partners, heavy reliance on imported advanced equipment, unstable supply chain networks, difficulties
in quality control during R&D processes, and a shortage of interdisciplinary professionals. To address
these issues, the paper proposes establishing a digital quality management platform that spans the
entire product lifecycle. By leveraging intelligent inspection systems to drive process optimization
and enhancing supply chain resilience, combined with industry—academia—-research collaboration
to cultivate versatile talent, the proposed framework aims to create a robust solution for modern
semiconductor challenges.
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