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Introduction Fabrication of Si/Ge NPs

Si/Ge nanopillars (NPs) containing a Si-Ge superlattice are expected to have
superior thermoelectric properties (figure of merit ZT). The future aim of
this work is to prove this theoretical concept by fabricating such
nanostructures and by measuring the transport properties.

Here, an effective and low-cost top-down approach to fabricate vertically
aligned Si/Ge NPs with controllable diameters is presented. By combining
the growth of Si/Ge superlattices by molecular beam epitaxy (MBE),
prepattering the substrate by nanospheres or anodic aluminum oxide masks
and finally metal-assisted chemical wet etching, this method
generates highly ordered NPs.
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The etching mechanism

The working principle is based on a metal-induced local oxidation and
dissolution of Si/Ge in HF+ an oxidant.
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@ Formation of pores in
Si/Ge-substrate

Conclusion:
Using a noble metal film with regularly arranged holes, ordered Si/Ge NPs
can be obtained!
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Two methods for the fabrication of Si/GeNPs:

@ (I) via Nanosphere Lithography & metal-assisted etching
@ (I1) via anodic aluminum oxide (AAO) templating & metal-
assisted etching

() Nanosphere Lithography & metal-assisted
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(1) AAO templating & metal-assisted etching
Patterning the surface of the Si/Ge-substrate by AAO membranes instead of
PSparticles
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Results:

@ Si/GeNPs with diameters in the range of 10 nm - 50 nm possible
@ High areadensity of 10" wires/cm®

© Theshape ofthe Si/Ge NPs is determined by the shape of the
AAOQ pores.
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