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The ellipsometry analysis of the standard sample on nano-scale film thickness

ZHANG Xiaodong, HAN Zhiguo, LI Suoyin, LIANG Faguo
(The 13th Institute of CETC, Shijiazhuang 050051, China)

Abstract: Aiming at the high-precision measurement of film thickness standard samples, a layer-by-layer
analysis method for film thickness standard samples was proposed,based on the spectral ellipsometer
measurement system.By using the corresponding matching algorithm, the four-phase structure model and
equivalent structure model of the standard sample of SiO, film thickness were compared to realize the thickness
characterization and ellipsometry of the film samples.Secondly,through the 12-week measurement and
evaluation of the samples, the analysis of the molecular adsorption mechanism of the film samples was
completed.The experimental results show that for the developed SiO,/Si standard sample of 2 nm-1 000 nm, the
thickness of the middle layer tends to decrease first and then increase.Among them, the absolute error between
the equivalent structural model and the four-phase structural model is within £0.2 nm for the standard sample
from 50 nm to 500 nm.Therefore, the calibration of the instrument can be carried out using the equivalent
structural model.In addition, a solution for desorbing standard samples by heating has been proposed, which
effectively solves the problem of storage of ultra-thin film samples.
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