IREFEREEIE - $£09% - £18H# - 20254F 09 A  DOL https://doi.org/10.12345/gcjsygl.v9i18.32635

Construction and practice of quality management system
for automotive-grade semiconductor under the goal of zero
defect

Lin Xiao
Zhuzhou CRRC Times Semiconductor Co., Ltd., Zhuzhou, Hunan, 412001, China

Abstract

Amid the automotive industry’s “New Four Modernizations” initiative, automotive-grade semiconductor quality and reliability have
become life-critical determinants. Traditional inspection-focused quality control models struggle to meet the market’s near-zero defect
rate demands. This study establishes a “zero-defect” automotive-grade semiconductor quality management system that integrates
AEC-Q100 and IATF 16949 standards across the entire product lifecycle. The framework systematically addresses four dimensions:
cultural practices, operational processes, tooling solutions, and data analytics. Through a new energy vehicle’s main-drive IGBT
power module development case, the system’s application in New Product Involvement (NPI) processes is demonstrated. Core
tools including Fault Tree Analysis (FTA), Failure Modes and Effects Analysis (FMEA), and Statistical Process Control (SPC) are
analyzed for their synergistic mechanisms and implementation effectiveness. Practical results show the system significantly improves
Process Capability Index (CPK), controls production defect rates (PPM) to single-digit levels, and reduces early defect rates. This
provides semiconductor manufacturers with a highly actionable theoretical model and practical roadmap to achieve automotive-grade
“zero-defect” standards.
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