imec
UNIVERSITEIT
GENT

Automated alignment procedure
for stitching with a focused ion beam

Marie Verbist
17 June 2010



http://www.scitable.com



http://www.scitable.com

nanophotonics



http://www.scitable.com

Marie’s slides

Watch this presentation on www.scitable.com

nanophotonics

very very small photonic chips

© 2010 Marie Verbist (Photonics Research Group, Universiteit Gent/imec )


http://www.scitable.com

Marie’s slides

Watch this presentation on www.scitable.com

nanophotonics

very very small photonic chips
fabricated with nanometer precision

© 2010 Marie Verbist (Photonics Research Group, Universiteit Gent/imec )


http://www.scitable.com

Automated alignment procedure
for stitching with a focused ion beam

nanophotonics

focused ion beam

I alignment procedure



http://www.scitable.com

Marie’s slides

Watch this presentation on www.scitable.com

Automated alignment procedure
for stitching with a focused ion beam

nanophotonics

waveguides by focused

focused ion beam ) o
ion beam stitching

I alignment procedure

© 2010 Marie Verbist (Photonics Research Group, Universiteit Gent/imec)


http://www.scitable.com

Marie’s slides

Watch this presentation on www.scitable.com

Automated alignment procedure
for stitching with a focused ion beam

nanophotonics
confining and guiding light
photonic components

. fabrication
focused ion beam

alignment procedure

© 2010 Marie Verbist (Photonics Research Group, Universiteit Gent/imec)


http://www.scitable.com

Marie’s slides

Watch this presentation on www.scitable.com

Light can be confined by
refractive index contrast

© 2010 Marie Verbist (Photonics Research Group, Universiteit Gent/imec)


http://www.scitable.com

Marie’s slides

Watch this presentation on www.scitable.com

Light can be confined by
refractive index contrast

layer sandwich of materials with different refractive index (n)

© 2010 Marie Verbist (Photonics Research Group, Universiteit Gent/imec)


http://www.scitable.com

Marie’s slides

Watch this presentation on www.scitable.com

Light can be confined by
refractive index contrast

layer sandwich of materials with different refractive index (n)

total internal reflection
light stays in the core with higher n

© 2010 Marie Verbist (Photonics Research Group, Universiteit Gent/imec)


http://www.scitable.com

Marie’s slides

Watch this presentation on www.scitable.com

Light can be confined by
refractive index contrast

layer sandwich of materials with different refractive index (n)

total internal reflection
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higher index contrast
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Impact causes atoms to be sputtered away
electrons to be released
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Large structures need to be stitched

large FW small FW
> —>

low resolution high resolution

same number of pixels for any field width
for a certain required scan resolution, the FW is limited

structures larger than the field width have to be stitched
i.e. etch part of the structure, move stage, etch next part, ...
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Structures are unlimited in size
except by the size of the sample
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