Fabrication of Functional Devices from Single Crystals
using Focused Ion Beam

Federico Balduini, Shulami Oh, Aravind Devarakonda
Department of Applied Physics and Applied Mathematics, Columbia University, New York, NY, USA

SEM column

OVE RVI EW LLIJ_I Imaging

By integrating etching, imaging, and deposition in

one tool, Focused lon Beam (FIB) technology ,f,.'ﬁ.if%umn 0KV Ga) Micromanipulator
provides the versatility needed to turn high- Sample handling
quality single crystals into functional devices.
This approach introduces geometry as a tunable
parameter in the study of crystalline materials,
expanding the experimental tools available to
probe their properties. |
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Schematic illustration of the FIB instrument.

B FABRICATION OF HALL BAR STRUCTURES FROM MICRO-CRYSTALS

FIB can be used to FIB Milling Glue to micromanipulator Lift-off
fabricate Hall-bars from . « . . T ——
single crystals, even
when they are too small

for manual handling.
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The entire process, from Transfertochip  @g= _ Device on chip
patterning to electrical L i
contact deposition, Is

done Inside the FIB
chamber.
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SEM images of the fabrication process of a Hall-bar using the FIB instrument (around 6h of tool operation).

B» SHAPE COMPLEX DYNAMIC STRUCTURES TO ENGINEER LATTICE STRAIN

Sample geometry is crucial in strain experiments. FIB allows shaping single crystals to amplify applied
strain (left figure) or to realize unconventional stress configurations, such as bending (right figure).
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Fake-colored SEM image of a uniaxial strain device and COMSOL simulation to estimate the Fake-colored SEM image of a bending device and COMSOL simulation of the pressure distribution.
pressure applied on the crystal.
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