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Provide a bulk silicon wafer hoving a (111) orientation.

'

Generate a plurality of channels having selected shapes,
spacing and physical dimensions (e.g., length width and
depth), for example using photolithography methods.

l

Optionally, growing thermal oxide layer on

external surface.

Mask at least o portion of the side surfaces of the
channels, for example using angled electron beam
deposition of a mask material.

Y

Optionally, remove exposed thermal oxide layer.

Fabricating printable semiconductor elements by efching
between recessed features, for example using
anisotropic etching techniques wherein etching between
channels occurs preferentiolly alopg <110> directions
while preserving the (111) planes.

Multiple
repetition
processing of
silicon wafer

'

Releasing printable semiconductor elements from the
siicon wafer, for example by contacting with an

elastomeric stamp.

Optionally, refinishing the external surface of the
silicon wafer, for example by processing that
generates a flat and/or smooth surface

FIG. 1b
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FIG. 1¢c FIG. 1d

Anisotropic etching of unmasked regions;
generation of free—standing structures
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|

FIG. 1e
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trenches etched in Si (111)

FIG.10a [\ J  \J \UJ U

typically ~10 um

oxidation of Si and angled metal deposition

FIG. 10b U U U U

oxide and silicon etched to

undercut ribbons ~0.5 um

FIG. 100 (5 52 SRS S

ribbons just prior to releoss
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FIG. 10e
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apply stamp to retrieve ribbons print. ribbons onto
donor substrate plastic sheet

FIG.12d  FIG.12e  FIG.12f
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Ohmic contact on GeN stack
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FIG.17a  FIG.17b
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Si0g
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metal cleaning
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Si ribbons
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