Regular Paper

J. KIEEME
Vol. 24, No. 8, pp. 647-653, August 2011
DOI: 10.4313/JKEM.2011.24.8.647

647

Determination of Thin Film Thickness by EDS Analysis and its
Modeling
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Abstract: In this study, a method to measure the thickness of thin film by EDS (energy dispersive
spectroscopy) is suggested. We have developed a model which calculates the thickness of thin film from
the characteristic x-ray intensity ratio of the elements in thin film and substrate by considering incident
electron beam energy, X-ray generation curve, backscattering and absorption of x-ray, take-off angle of
x-ray and tilt angle of the sample. We obtained the relation curve between the film thickness measured
experimentally and the x-ray intensity ratio of elements. The film thicknesses calculated from the model
agrees quite well with those measured experimentally. Therefore, the thin film thickness can be measured
rapidly and accurately by using the model developed in this study and the x-ray intensity ratio obtained

in EDS analysis.
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Fig. 1. Schematic geometry for EDS analysis.
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Fig. 2. Experimental data of EDS X-ray intensity ratios
of Icura to Isike as a function of thickness of Cu film
deposited on the SiO2(500 nm)/Si substrate for various
incidence electron beam energies(Eq). The tilt angle(©) is
0°, and the take-off angle(y) is 35°.
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Fig. 3. Thickness profile of Cu film sputter-deposited on
the sidewall of the trench (width:10 pym) measured by
using the EDS method. The thickness of the Cu film on
the wafer surface outside the trench is 1 pm. Circular
marks indicate the film thickness profile experimentally
measured by the EDS method and solid lines indicate the
film thickness profile simulated by the Monte Carlo
simulation [1].
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