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Today, sample preparation for electron microscopy more often than ever requires the removal of 
large amounts of material to access deeply buried sample structures. Until now, such target 
preparation has been achieved using demanding and slow techniques, such as metallographic cross-
sectioning and ion polishing, or focused ion beam (FIB) milling. A new tool that combines pulsed 
laser ablation and FIB milling now allows precise target preparation of deeply buried features in a 
much more efficient way. 

In a technology study, a pulsed laser was attached to a Carl Zeiss CrossBeam® FIB/SEM system. 
Laser ablation at the region of interest with high positioning accuracy [1] is performed within 
minutes, followed by FIB preparation and SEM analysis in the same instrument. The feasibility of 
ablating different materials in 3D integrated devices with such a laser resulting in a surface 
roughness of around 5 m has recently been demonstrated [2]. The heat affected zone was shown to 
be limited to the order of the surface roughness [3]. 

As an example, Fig. 1 shows a 2.5×1.0×0.8 mm3 box cut with the laser in 2 min through the 
complete functional stack of a flexible thin film solar cell module down to a contact structure. A FIB 
cut was made at one of the laser box side walls in order to expose the interfaces of an Ag-Epoxy 
contact for subsequent SEM imaging.  

Precisely targeted laser ablation is also a promising approach for trimming samples to more complex 
geometries. The use of this tool for the preparation of micropillars from sedimentary rock samples is 
shown in Figs. 2 and 3. Such pillars can be shaped further and cut free by the FIB and then be used, 
e.g., for X-ray nano-CT. 

This contribution will feature examples from different application areas, such as contact 
technologies for 3D integration, photovoltaics, packages, geological and biomedical structures. 
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FIG. 1. A 2.5×1.0×0.8 mm3 box cut with the laser into a flexible thin film solar cell module (top 
left). A FIB cross-section was cut into the laser cross-section (top right and bottom left) for SEM 
imaging of the Ag-Epoxy contact area (bottom right). 

FIG. 2. Micropillar array cut with the laser into a shale 
rock sample. 

FIG. 3. 1 mm high pillar laser cut into a 
sandstone sample. 
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