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Spatial resolution of EDX analysis of bulk sample is limited by interaction volume. This volume can
be reduced lowering acceleration voltage, but the energy of the electron beam needs to be high
enough to excite the characteristic X-rays [1]. This is particularly critical in the case of small
features. The accuracy of an EDX analysis decreases drastically when the interaction volume
becomes bigger than the feature size. In a FIB/SEM it is possible to remove material slice by slice
and to explore so the sample in the 3" dimension. The subsequent slices reveal this way what the
electrons in the interaction volume have “seen” under the surface. The characterization by EDX can
be done in 3D this way [2]. Using the additional spatial information, spectra from the 3D stack can
be post-processed to enhance the accuracy of the quantification. In this work a first approach to such
post-processing algorithm is proposed.

Considering 2D EDX analysis, the structure below the surface is unknown which leads to an
uncertainty on the quantified composition. However, in some special cases, a good understanding of
the variation of the X-ray ionization yield with depth has led to procedures to partially overcome this
limitation [1]. For example, in the case of multilayer (stratified) samples, it is possible to calculate
both layer thicknesses and composition. Pouchou and Pichoir suggested a recursive procedure based
on the @p(z) curve (the X-ray generation yield with depth) [3]. It needed EDX measurement at
several acceleration voltages to prevent convergence to local minimum. Statham refined this
procedure, with an algorithm predicting measurement conditions that converge to a unique solution
[4]. We propose to apply this procedure to 3D EDX data obtained with a FIB/SEM in order to
enhance elemental quantification.

To apply the stratified quantification procedure to 3D EDX data, the following recursive relation is
suggested as illustrated in the figure 1:

C's = f (k-ratios',C™",C"2,...)

With C the concentration of element A in the i layer/FIB slice, k-ratio the X-ray intensity normalized
to intensity from a standard and f the recurrence relation, here the stratified quantification
procedure.

This approach is tested on several samples of simple geometry. An example for a stratified sample is
given in figure 2. Simulated X-ray intensities are plotted as a function of z (direction of the FIB
slicing progress). Compositions for each of these slices are calculated by the standard quantification
procedure and by the approach suggested here. A general enhancement is observed for each layer.
All materials tested showed an enhancement. Based on this promising result, further tests are done
on samples with more complex composition and geometry in order to improve the approach and to
prevent pitfall.
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FIG. 1. Schematic picture of a material with 2 phases: The voxels of the 3D EDX acquisition are the
dashed squares. Each voxel correspond to a (horizontal) slice removed by the ion beam.
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FIG. 2. Simulated stratified sample: Sections are milled away by the ion beam. The electron beam
has an incident angle of 36 degree. K-ratios as well as the calculated compositions (%w, standard
quantification procedure) are displayed. The ones labeled “corr” are the composition calculated with
the approach suggested here.
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