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Thin Film Metrology and Standards
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National Measurement Laboratory, in the Center for Measurement Standards of Industrial Technology Research
Institute, was authorized by the Bureau of Standards, Metrology & Inspection of the Ministry of Economic Affairs to
establish, maintain, and disseminate national measurement standards and advanced metrology. The standards and
advanced metrology are fundamental to provide ‘the science of measurement, embracing both experimental and
theoretical determinations at any level of uncertainty in any field of science and technology.” They aim to enhance the
reliability and traceability of the measurement processes and quality systems. Under “Nanometer-Scale Metrology
Project”, the National Measurement Laboratory conducts the highest levels of nanometrology including the fundamental
research and calibration systems. One of the calibration systems was developed for the calibration services to provide the
traceability of the thin film thickness. The thin film thickness calibration system consists of a Spectroscopic Ellipsometer
(SE) with scanning ranges of wavelength from 250 nm to 850 nm, which is used to characterize the physical and optical
properties of the thermally grown silicon dioxide thin films. The uncertainty evaluation of measuring thin film thickness of
this system was performed according to “The guide to the expression of uncertainty in measurement”, ISO. The system
can currently provide the calibration service of SiO, thin film thickness from 10 nm to 200 nm with the expanded

uncertainty of 0.2 nm at a confidence level (a coverage factor of 1.98) of 95 %.

FEES/Key Words
ZKEtE(nanometrology) ~ SEREEMILE (thin film thickness calibration) ~ NMEEZ (uncertainty)
AR d(system evaluation)
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