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Review of high precision measurements of multilayer micro—nano films
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(Key Laboratory of Opto—electronic Information Science and Technology of Ministry of Education,

School of Precision Instruments and Opto—electronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Multilayer micro nano films widely used in semiconductor, mechanical processing and other industries are usually
formed by superposition of several single—layer films with nanometer thickness. Due to the limitations of process conditions in the
manufacturing process, the film thickness may have uniformity errors, which will affect the performance of the films. Therefore, the ac-
curate measurement of the film thickness is very important, and a nondestructive, high—precision and fast detection technology is ur-
gently needed to measure and detect the thickness and uniformity of the film. This paper reviews the application status of multilayer
films in different fields in recent years, analyzes the current technologies of multilayer thickness measurement, such as X-ray diffrac-
tion, and their shortcomings, and also reviews the research progress of ellipsometry. Finally, the application of machine learning in
thickness measurement is introduced, and the prospect of the combination of machine learning and measurement in the future is dis-
cussed.
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Tab.1 Comparison of various film thickness measurement methods
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