A combined laser ablation/focused ion beam

approach to atom probe sample preparation

We have used 3D-Micromac’s microPREP laser ablation tool to optimise a combined laser ablation/focused

suitable for APT. The simplicity of operation and speed of preparation removes the need for user expertise in
‘ electropolishing and saves FIB beam time by removing the need to prepare specimens via the lift-out method.

E lon beam (FIB) atom probe sample preparation workflow. The laser cutting and thinning capabilities of the
microPREP allowed for a range of atom probe specimens to be prepared directly from bulk material (<~350 pm
A thick) to a tip sharpness of <5 um. Tips could then be taken to the FIB for minimal annular milling to a sharpness

Table 1. Optimised laser parameters for grid cutting and

Methodology: pillar thinning.
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transferred to the microPREP thinning fixture (Fig. 3) and loaded into the Support 6.5
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typically set to ~450-550 um to eliminate material between adjacent pillars . Cutting
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4 =y e N\ /I Fig. 4. (a) microPREP chamber view of ~300 ym thick silicon grid mounted in thinning

Fig. 2. 50 um thick tunasten film ounted _ ace Samp.e "_1 fixture prior to annular laser cutting; (b) mid-process snapshot of pillar being cut; (c) final
g. 2. OV} J microPREP thinning pillar array along length of silicon grid. Middle 3 pillars show some redeposition of material

onto the microPREP ~cutling fixture. | fixtyre and cut fine pillars | | from adjacent pillar cutting process. (d) SE2 image of 5 pillar array along length of tungsten
grid.
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Results and Discussion:

Atom probe specimens were prepared for APT (Fig. 6) using a combined laser ablation/FIB
approach. Tip sharpness and shank angle were highly dependent on laser power, pulse distance and line
distance (Table 1). Lowering the power limits potential localised heating of specimens but often resulted
in poor shank angles and rounder, flatter tips. Line distances <1 uym were essential to achieving the
resolution necessary for tips <~5 um in diameter. Tips may need to be spaced further apart than
demonstrated to limit redeposition for material during adjacent pillar cutting (Fig. 4c). Further, tips must
be of similar height to prevent adjacent tips hitting the local electrode during APT. The authors believe Fig 6. Chamber view of alumina
further optimisation of laser parameters and grid design will allow finer laser cut tips to be prepared. sample in atom probe LEAP4000XSi.
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