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The basic concepts of ion-solid interactions and focused ion beam (FIB) instrumentation
and theory will be presented. lon induced secondary electron and secondary ion
imaging will be compared. Examples of basic FIB milling and the uses of gases for
chemical vapor deposition and gas enhanced etching will be given. The applications of
FIB and DualBeam usage on multiple material systems in numerous industries have been
realized, and examples of FIB milling for many material systems will be shown. Uses of
the DualBeam platform for nanotechnology applications will be described, showing that
the utilization of such a tool is limited only by one's imagination. FIB milling techniques
for specimen preparation for scanning electron microscopy (SEM), transmission electron
microscopy (TEM), and other analytical tools will be presented. In particular, the ex-situ
lift-out and in-situ lift—-out TEM techniques will be presented in detail, and the
applications of these specimen preparation methods for many TEM and Scanning TEM
techniques will be emphasized. The concepts and advantages of a dual platform FIB
and scanning electron microscope (SEM) will be discussed. In particular, the
development of the combined FIB/SEM DualBeam instrumentation as a nano-lab and a
3D characterization tool which including microstructure, elemental composition, and
crystallographic information will be given. Examples of using the DualBeam as a 30 keV
scanning transmission electron microscope will also be presented.
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