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A process for fabricating arbitrary-shaped, two- and three-dimensional silicon and porous silicon
components has been developed, based on high-energy ion irradiation, such as 100 keV to 2 MeV protons
and helium ions. lons create a high density of defects at the end of their range, so by combining different
energies, three-dimensional distributions of defects can be built up within the wafer. During subsequent
electrochemical anodization, these high defect density regions remain as crystalline silicon embedded in a
porous silicon matrix, which can easily be removed, revealing a 3D crystalline lattice, see below.

Figure 1: Three dlmen5|onal silicon nanostructures
Another interesting consequence of ion irradiation is that under different processing conditions it can be
used to preferentially remove the end-of-range regions, leading to buried, hollow arrays of nanoscale
channels embedded in porous silicon or glass, see below.

Figure: Buried channels in porous silicon glass
In this talk the use of this unique process for creating complex. 3D micro-and nano-scale geometries in
fields including bio-devices, nano-imprinting, optics & photonics and nanostencil lithography is reviewed.
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