EPIC Online Technology Meeting on Metamaterials and Metalenses

Metalens Manufacturing using Nanoimprint Lithography

Y.
ST
&

ey
i

09 January 2023. 15:00 - 17:00 CET

EPIC Online Technology Meeting f ErIC

on Metamaterials and Metalenses

www.EVGroup.com



EV Group | EVG
g T O\ o=

a :
Leading suppller of wafer processing equipment for the nanotechnology, MEMS and semlconductor markets
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Headquarters in Austria, with fully owned subsidiaries in the USA, Japan, South Korea, China and Taiwan
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EVG®850 DB BONDSCALE™ EVG® MLE™ EVG® HERCULES® NIL  EVG® 770 NT

Laser Debonding Fusion Bonding Maskless Exposure SmartNIL® UV-NIL S&R NIL System
Technology Up to 300 mm
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EVG Nanoimprint Lithography |

Single DIE Master EVG®770 S&R System

Cure imprint polymer Move to next DIE
and de-emboss template and imprint again

TOPPAN

TOPPAN PHOTOMASK

Working Stamp

S&R Master

SmartNIL® Imprint

EVG®7300
SmartNIL® Module
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EVG®770 NT Step&Repeat

Die #1 Die #3

Height: 191nm Height: 192nm

LT

Die #6

Height: 190nm

Source: EV Group (EVG) / TOPPAN Photomask

Height: 191nm

Important: pattern fidelity and quality
for best optical performance*

$3e0s

33

Stable pattern height

No missing structures detected

s s : ' *TOPPAN Metalenses without functionality
alens Structure — S&R Master

4
Metalens Manufacturing using Nanoimprint Lithography www.EVGrou p.com



EVG Nanoimprint Lithography | EVG
Single DIE Master : EVG®770 S&R System
i 2
TOPPAN Rt e U8 e
Working Stamp
EVG®7300
<:| SmartNIL® Module

S&R Master , .,
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EVG Nanoimprint Lithography | EVG

TOPPAN EVG
Quartz Master SmartNIL® Imprint

Design

EVG Imprint Series - Repeatability - Pattern Fidelity
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Structure Height [nm]

1 5 10 15 20 25
Imprint Count

==@=Round Pillar === Donut Shape Pillar

SmartNIL® enables replication of different
geometries / orientation / dimensions in a
single shot

High Wafer-to-Wafer pattern fidelity

Large area imprinting
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NIL at EVG | EVG

Nanoimprint equipment based manufacturing technologies enable next-generation freeform
micro- and nanostructures

=  Waver-level based manufacturing - large scaling factor
= Full know-how from single master die to the whole module - processing wafers up to 300 mm
=  SmartNIL® Technology = highly flexible and insensitive to shapes and size

= Open materials platform

* NILPhotonics® Competence Center: Innovation Incubator - helping to ramp up

What can we do for you? (.a,\ Q‘ What we are searching for? ...
- World Class Facility for... - Collaboration Partners for... .‘

= Customer demonstrations = Materials

= NIL Process development = Mastering

= Joint R&D with partners = Design

= Small volume pilot line production = New customer challenges ©

=  S&R mastering service

= NIL Process training
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EVG-TOPPAN Whitepaper | EV G

TOPPAN

TOPPAN PHOTOMASK EVG

EV GROUP® | Technologies

Manufacturing of Metalenses
using Nanoimprint Lithography

Thank You!

https://bit.ly/makingmetalenses Patrick Schuster
Process Engineer SmartNIL® R&D
= e E-Mail: P.Schuster@EVGroup.com

Phone: +43 7712 5311 0
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https://bit.ly/makingmetalenses
mailto:P.Schuster@EVGroup.com

Patrick Schuster E VG
Process Engineer SmartNIL® R&D

E-Mail: P.Schuster@EVGroup.com

Phone: +43 7712 5311 0

® Representatives
® EVG Locations

Headquarters
| Austria

North America Germany China| Taiwan| Korea Japan ‘

Disclaimer

The ir i i in this is provided “as is” and without warranty of any kind, express or implied. Any express or implied warranties including, but not limited to, any implied warranty of merchantability, fitness for a particular purpose, and patent infringement or other violation of any intellectual property
rights are hereby expressly disclaimed.

EVG makes no representation that the use or implementation of the information contained in this document will not infringe or violate any copyright, patent, trademark, trade secret or other right.

In no event shall EVG be liable for any claim, damages or other liability, including any general, special, indirect, incidental, or consequential damages, whether in an action of contract, tort infringement, misappropriation or otherwise, arising from, out of or relating to the use or inability to use the information.

Acceptance and/or any use of the information contained in this document shall be deemed consent to, and acceptance of, this disclaimer.

Confidentiality
Any and all information di: during this pi on by EVG is cc

Data, design and specifications may not simultaneously apply; or may depend on individual equipment configuration, process conditions and materials and vary accordingly. EVG reserves the right to change data, design and specifications without prior notice.
All logos, company names and acronyms or any combinations thereof, including, but not limited to, EV Group®, EVG® and the Triple i logo, equipment and technology names and acronyms such as GEMINI®, HERCULES®, BONDSCALE®, SmartView®, SmartNIL® and many others, as well as website addresses, are

registered trademarks and/or the property of EV Group. For a complete list of EVG trademarks visit www.EVGroup.com/Imprint.
Other product and company names may be trademarks of their respective owners.
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