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Technology: Two-photon polymerization (2PP)
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https://www.youtube.com/watch?v=RMsx1cYzoG4
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Technology: Two-Photon Grayscale Lithography (2GL®)
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Technology: Two-Photon Grayscale Lithography (2GL®)
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2PP with coarse slicing 2PP with fine slicing 2GL® with coarse slicing
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Application example:
Fly's eye homogenizer




Software: Fly's eye homogenizer

= S @ Project
Tree view Presets Resources HEight 200 pm (= Sag)
) Pt Crop base »
v B8 Fly's eye homogenizer
v & Scene1
@ Lens1 Asymmetric @
Curvature p * 0.000417 pm—" (= ROC = 2.7mm)

Conic constant k 0

Curvature p 0.000417 pm~*

Conic constant k 0

Polynomial factors >
Surface compensation factors >
Transformation >
Slicing >

*Note that there is a complete freeform capability of the process



Print: Fly's eye homogenizer "

» Array Size: 10.0 mm x 9.8 mm x 0.37mm
» Array Type: Rectangular Grid

» Polymer: Nanoscribe

» Substrate: borosilicate glass

» Lenslet Pitch: 1.0 mm x 1.4 mm

» Conic constant: 0

» Radius of Curvature: 2.7 mm

» Lens sag: 0.2 mm
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This was just an example:
Your imagination is the limit




Freeform microoptics

Freeform production of any

shape on any substrate

Single elements, random
. arrays

Protruding, recessed, with
fiducials, hybrids
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Diffractive optical elemens
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Digital design workflow for
diffractive optical elements

New design paradigm:
Continuous designs without
steps or squared pixels
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Q» New design paradigm:
Continuous surfaces

\‘a\

\‘&Ni‘



Masters and molds

» Masters for different
replication techniques

> Injection molding

» Nanoimprint lithography
allows for 8"-12" wafer
replication




On-demand and live webinars
on technology and application opportunities

> > >

Webinar 1: Two-Photon Webinar 2: Two-Photon Grayscale Webinar 3: Materials & Life
Poylmerization Lithography Science Engineering

Webinar 4: Microneedles for
Medical Applications
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Webinar 5: Scaling up nano- and Webinar 6: Aligned 3D printing on Webinar 7: 3D printed cell culture
microfabrication optical fibers microenvironments

Webinar 8: Aligned 3D printing on
photonic chips

Find them here for free: www.nanoscribe.com/webinar 13



https://www.nanoscribe.com/webinar

Aligned 2-Photon Lithography A2PL® on fibre

» On fibre printing

> Automatic alignment based on §
fibre core emission direction

» Packaging, wafer-level testing,
sensing, medical, telecom, ...

» Check out our partners eg:
-Phix https://fiberarrays.eu/
-Printoptix https://printoptix.com/



https://fiberarrays.eu/
https://printoptix.com/

Aligned, 2-Photon [’ithography A2PL" on photonic integrated circuits

» Out-of-plane couplers, on-chip ™
and chip to chip optics and
waveguides
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\We are Nanoscribe

We offer two-photon grayscale
(2GL®) systems for the Photonics
industries

# higher print quality

# faster production

# most versatile software solutions

et MIVISIT TTps:// www.nanoscribe.com/en/products /guantum-x-align/ e



https://www.nanoscribe.com/en/products/quantum-x-align/

Technology whitepapers
with comprehensive knowledge on microfabrication
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Whitepaper

Additive manufacturing based on
Two-Photon Polymerization

A key enabling technology
for high-precision 3D printing
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Whitepaper

Introducing Two-Photon
Grayscale Lithography

Outstanding performance of a new
Kless lithography technology

»
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Whitepaper

DTN Download for free: www.nanoscribe.com/whitepaper

Industrial upscaling of
nano- and microfabrication

Combining rapid 2GL mastering
with proven replication technologies



http://www.nanoscribe.com/whitepaper

A BICO COMPANY

Think big. Print nano.

Contact us
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