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Sol-gel processing of coatings and metasurfaces with high
optical performances
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Creation August 2020 by B. Kerzaby, M. Abbarchi and D. Grosso
14 employees + 6 students + 3 strategic board membenrs

S D l N I | Facilities 150 m2 Laboratory + 20m? Clean room (Fab and Metro)
Turnovenr 400 K€ (2025)

6 patents + know-how

Augmented reality Metalenses Laser optics Structunral colours Biomolecule analysis
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METASURFACES MADE EASY

through an unique combination of know-how and patented Resins and NIL Process

Liquid deposition
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SOULNIL RESINS
(Rl adjustable 1.2 <RI < 2.6]

/ From
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scale
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SOLNIL AIR-COAT
(1.12<RI<1.2])

ADVANTAGES
Low-cost

Large surfaces
Greener process
Direct processing
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= SOME REALISATIONS OF METASURFACES

Production wafer size Curved surfaces Complex vertical stackings
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SiO, AIR-COAT 1000 nm (Rl =1.12)
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From 25 — 5000 nm lateral dimension / aspect ratio up to 7 / 20 cm wafenrs
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# APPLICATIONS

ANTI REFLECTION COATINGS FOR HIGH POWER LASER OPTICS

“ TRANSMISSION

Sub-micron structures + surface
matenrial with Rl-matching hydrophoby
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# APPLICATIONS

ANTI REFLECTION COATINGS FOR HIGH POWER LASER OPTICS

SOLNIL resin : controlled nucleation growth of 2-3 nm
< HIGH DAMAGE THRESHOLD ultra-pure silica building blocks in solution
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SOLNIL-Process : NIL-induced self-assembly
of NBBs into Moth-eyes structures
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Material micro-structure, purity and
expansion coefficient matching (SiO, on SiO,)

S| I\/Iaster* SiO, replica

5 SOLNIL

Nanoimprint your wonr! Id




APPLICATIONS

ANTI REFLECTION COATINGS FOR HIGH POWER LASER OPTICS

VIS-NIR NIR-SWIR ANGULAR DEP.
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VIS-NIR: 1. NIR-SWIR:
T >99% T > 99%

Transmittance (%)

Sand Ptransmittance (%)
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1% loss from O to
500 200 1000 1200 1400 <E 1000 1200 14 16 1800 2000 o .
Wavelength (nm) Wavelength (nm) 50 InCIdenCe

LIDT: >40 J/cm? 0 0 0 o w0
1064 Nnm, 10 ns Indidence angle (degrees)

TOTAL TRANSMISSION >99% IN A >1000 nm INTERVAL
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¥ APPLICATIONS

ANTI REFLECTION COATINGS FOR HIGH POWER LASER OPTICS

Flat Coating Holes Moth-eye Moth-eye + silanization
CA=75°+/-2° CA=103°+/-2° CA=121°+/-3° CA=153° +/-5°




# OTHER APPLICATIONS EXEy.

magali.putero@univ-amu.fr

DISPLAY (AR]) ABSORB / SCATTER

Imprint of RuO, Black VO, metasurface

metasurface (abs. > 0.99) with MIT at 565°C

F

100 nm
Imprint of TiO, (Rl = 2.4)
Imprint of TiO, (Rl = 2.6) metasurfaces in RGB TiO, / SIO, composite

. ¥ o : GeTe metasurfaces
gratings onto 6" SiC Pixels white scattering surfaces

with PCM propenties
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