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 Metal and semiconductor particles
 Three main principles:
— Evaporation of seed/core material
— Modification of the particles
— Tandem DMA setup
e Main uses:
— Seeding nanowire growth on substrates
— Metallic particles for catalysis
— Nanotoxicology

— Aerotaxy
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Cylindrical DMA
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C. Preger et al., J Aerosol Sci Technol (2020), Accepted
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Magnusson, M. H., et al. "Semiconductor nanostructures enabled
by aerosol technology.” Frontiers of Physics (2014) 9: 398-418
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e 2 DMASs gives higher quality
— Better size control

— More well-defined
particles

1 DMA gives higher
concentration

— Especially at larger sizes
— Often good enough
— Example at left

— 380 Nm 2 um-2
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Mass production of nanowires?

 Nanowires are normally grown by MOVPE

» Batch process, cycle time = 30 min (today 2 h)

e Largest machine can handle a few 300 mm wafers
* Wires typically grow 1-10 nm/second

e Currently not an alternative for large surfaces

2020-01-16



Aerotaxy principle
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M. Heurlin et al.,
Nature 492, 90 (2012)
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Aerotaxy tool "Gen. 3.5"
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“Mass production”
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1 hour of

collecting

GaAs wires on a filter

—Measured: 1.6 mg

—Calculated: 1.85 mg

(80 nm

X 2 um)

MOVPE comparison:

—100 mm wafer with
4 wires/pm?2

—Aerotaxy needs no
lithography to define

size se
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Conclusion: some particles can
be measured during
maintenance, but our safety
arrangements are adequate
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