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Advances in ICP-MS Technology for Trace Metal Impurity Analysis in Electronic Chemicals Ji40
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Zhengzhou 450042, China)

Abstract: As semiconductor integrated-circuit manufacturing processes continue to scale down to the nanometer level, the
purity of chemicals used in electronics has become a critical factor in determining device performance and yield. Even trace
metal impurities at concentrations as low as 107'* in core auxiliary materials—such as wet electronic chemicals, specialty
gases, and packaging materials—are sufficient to induce gate oxide defects or electromigration failure, with catastrophic
consequences for device performance. Owing to their suboptimal detection limits, traditional spectroscopic techniques
struggle to meet high-throughput quality control requirements for the simultaneous analysis of multiple elements. Within the
electronic-grade analytical framework, inductively coupled plasma mass spectrometry (ICP-MS) has demonstrated
significant application potential owing to its extremely low detection limits and capability for simultaneous multi-element
determination. This paper reviews recent advances in domestic and international research on ICP-MS for the trace analysis
of electronic chemicals, covering the technical advantages of ICP-MS, mechanisms for eliminating MS interference in
complex electronic-grade matrices, and high-purity sample analysis and pretreatment systems. The specific applications of
this technology have been analyzed across various fields like wet electronic chemicals, electronic specialty gases,
silicon-based precursors, packaging materials, and solid material surfaces. Finally, future challenges and opportunities for
ICP-MS in online monitoring and speciation analyses are explored.
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