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TIPS AND TRICKS

Step Size Selection for EBSD Mapping
The process of setting up the acquisition of an Electron Backscatter
Diffraction (EBSD) scan is relatively easy, but it does require the
selection of certain parameters that are influenced by the goals of the
materials characterization work. One example is scan step size.
Typically, EBSD data is collected using a sampling grid, and the user
must specify both the size of this grid (horizontally and vertically) and
the spacing between measurement points, which is termed the step
size. The combination of these parameters determines the total number
of acquisition points for a given scan. The number of points in a scan
obviously plays a strong role in the time required to collect this data.

The step size selection defines the spatial resolution for a given scan.
This is an important point, as the spatial resolution of the technique is
often smaller than the selected step size. While it would be possible to
always set the step size at the spatial resolution for EBSD, this would
often be impractical as the total number of collected points would be
prohibitively large. For example, a 1 mm x 1 mm scan area with a 25
nm step size (an approximation of the spatial resolution of EBSD)
would result in 1.6 billion measurement points (using a square sample
grid). At 1,500 indexed points per second. This scan would require 12
days to collect, which is longer than most users can tolerate. Selecting
an appropriate step size helps to optimize data collection time and
characterization.

A simple metric to consider when defining the step size is the ratio of
the average grain size to the selected step size. As a general rule of
thumb, a 10:1 ratio provides a nice balance between the number of
total grains measured and the number of points per grain. The number
of grains measured is determined by the scan area and the grain size,
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Figure 1. Grain maps showing step sizes of a) 250 nm, b) 500 nm, c) 1 µm, and 100
nm.

Figure 2. Grain size distributions for each ratio demonstrating that the correct grain
size distribution is determined with each ratio.

but the number of points per grain is determined by the step size.
Having a statistically significant number of grains is important for
quantitative texture and grain size analysis, while increasing the
number of points per grain helps to better describe the grain size and
shape, as well as any internal grain microstructure. Setting this ratio
involves an initial estimate of the grain size. This can be achieved
either through visual examination of a Scanning Electron Microscope
(SEM), forward scatter detector, or PRIAS™ image of the
microstructure, or by collecting a quick EBSD scan.

In this example, a quick EBSD map indicated the average grain size
for this Aluminum thin film was ≈2.5 µm. A horizontal field width of
100 µm was selected to place ≈ 1,000 grains in the analysis area, which
is a good baseline number for the number of grains to analyze. A step
size of 250 nm was selected to provide the 10:1 ratio. Additional scans
with ratios of 5:1 (500 nm steps), 2.5 (1 µm steps) and 25 (100 nm
steps) were collected for comparison. Figure 1 shows grain maps,
where grains with a misorientation greater than 5° were detected and
randomly colored to show morphology and grain boundaries were
colored white. The 5:1 and 2.5:1 ratio maps appear pixelated, while
the level of detail does not appear to significantly improve between
the 10:1 and 25:1 ratio maps. Grain size distributions for each ratio in
Figure 2 demonstrate that the correct grain size distribution is
determined with each ratio. Of course, if the shape of the grain size
distribution changes for other materials, the step size selection may
need to be adjusted.

