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NanowireFET scalability - state of the art
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Multi-Channel FET - state of the art
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Building stacked nanowires
... pitch limitation 3D overbalanced

Use of nanowires limits the available Si surface for conduction
3D Multi-channels: a very efficient approach to increase available surface
Open tunable width and tunable shape possibilities ;
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Internal spacers
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CVI/I : 3D versus planar
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Tunable shape for flexible designs

Co-processed architectures with HFO, TiN Poly Si gate stack
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Nanowires with independent gates
(P-Fet) electrical results
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Rounding by hydrogen annealing
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Nanostructuration by oxidation

5nm Ge nanowires

JP Colonna et al. To be published

Complex 3D sub-10 nm
structures can be designed
by (Si/SiGe) , lateral oxidation
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Standard on-line SEM of 10nm
suspended nanowire ...

Accurate in-line

metrology for sub 10 nm
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3D Atomic Force Microscopy
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3D nanowires TEM tomography

Rough SiGe nanowires
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Mass units in biology

Atomic mass unity = 1Da =1 u = 1.66053886 x 10-2’kg
Nanowires 1zg = 10?1g = 602 Da = a nucleotides pair (DNA)
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Nanowire used for mass detection
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Mass resolution with nanowire
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Nanowire for chemical detection
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Summary

» Several methods were presented to overcome some difficulties linked to
3D structures:

- self-gate alignment

- Internal spacers

- diameter control (oxidation ...)

- V; modulation/power management (by independent gates...)

Nanowire should be seen as a natural scaling of thin film technologies and
not as a one “ever ultimate” node or technology.

New 3D nanowires matrices offer an original solution for lithography pitch
limitation => possible applications to memories and CMOS

There is a convergence between thin film nanowire CMOS and sensors
technologies which open new applications opportunities.
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