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Nondestructive 3D Elemental Mapping Based on Energy Dispersive X-ray
Spectroscopy Analysis
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The depth profile of elements near the surface affects many characteristics of the product such as the layered structure of
a semiconductor thin film, a plating layer, and the surface treatment of a resin. There is a great demand for nondestructive
evaluation of such depth profiles for a variety of reasons. We have previously developed an original analytical method
“MSM” to estimate depth profiles nondestructively using X-ray photoelectron spectroscopy (XPS) data. The MSM analysis
has now been extended to energy dispersive X-ray spectroscopy (EDX) analysis data. EDX analysis is relatively easy to
perform even for non-analytical specialists and is applicable to a three-digit thickness range from 10 nm to about 1 um,
making the EDX and MSM evaluation scheme used for a wide variety of products. In addition, mapping analysis in the
in-plane direction of the sample can be easily performed with EDX analysis, allowing us to obtain 3D elemental mapping
nondestructively. This paper demonstrates the nondestructive evaluation of depth profiles and the 3D elemental mapping
of test samples.
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