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EV Group |

Main Driving Markets

Biomedical

Augmented Reality

A

Source: Butterfly Network

Optical ADAS & Automotive
Sensors Lighting

Source: ams

Photonic Holographic
Packaging Displays

NIL is a cost-effective and flexible technology to enable nanostructured

surfaces as well microstructures on wafer-level

= Volume-proven wafer level imprinting technology

= Parallel processing of hundreds or thousands of micro- and
nanostructures

= High degree of flexibility in optical designs

EVG NIL equipment and dedicated process capabilities >
Leading NIL equipment supplier with worldwide largest
install base

= Step-and-Repeat Mastering

= SmartNIL®

= Lens Molding

- Tools from R&D to fully automated HVM

NIL Photonics Competence Center = Innovation Incubator

= Helping to ramp up
= 1.300 m3class 10 — 100 cleanroom space & application labs
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EV Group | EVG
Displays & Augmented Reality Sensors & Wafer Level Optics Biomedical Applications
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Challenge: HVM manufacturability combined with design and material flexibility
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Freeform Microstructures | Results EVG

C—)) Challenge addressed: Highly flexible freeform microstructures made by NIL with dedicated materials
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Highly flexible freeform microstructures made by NIL
How it works
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Freeform Microstructures |

Template
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Single-die freeform
master made by 2GL

Fully populated S&R Master by made EVG770

Public

Multiple Imprints

- - -
I I I EV Group Proprietary and Classified — Prepared for EPIC Meeting on Advanced Microoptics May 2022

7
www.EVGroup.com



Freeform Microstructures | From Master Template to Multiple Imprints

Single DIE Master y s EVG®770 S&R System

‘ nano 35 &
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Q i e Cure imprint polymer Move to next DIE

3 and de-emboss template and imprint again

Working Stamp

S&R process
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Freeform Microstructures | From Master Template to Multiple Imprints

Single DIE Master

nano
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EVG®770 S&R System

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

S&R process
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Freeform Microstructures | EVG

Template 200/300 mm Master Multiple Imprints

From single die to fully populated 200 mm or 300 mm master by step
and repeat

UV Molding

]
|
M.
]
l Step and Repeat Process
S Single-die freeform EVG®770 S&R Fully populated
master made by 2GL System S&R Master
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Freeform Microstructures |

Working Stamp V
EVG®7300 HERCULES® NIL
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Freeform Microstructures | From Master Template to Multiple Imprints EVG
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SmartNIL® - Stamp fabrication i .E:‘ 0
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Backpl -
Working stamp material AeKpIRIe 4 ‘ o
Anti sticking layer  _, = - 3 . N - - g 55}%:
Spin coat of stamp material Attaching backplane on Curing of stamp material Release of working stamp Unique working stamp
on master stamp coated master from master
SmartNIL® - Imprint
ﬁ
—
Resist —» : ) | m —f
——— Substte it —
Spin coat of resist Attaching working stamp on Curing of resist by UV exposure Release of working stamp Multiple Imprints
on substrate coated substrate from product

@ Working stamp manufacturing and imprinting is performed in the same equipment
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Monolithic Molding of Freeform Glass Microstructures
Results
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Freeform Glass Microstructures |

EVG

Glassomer “pre-glass” materials = processing glass like polymers D Iassomer

=  Glassomer photocurable materials can be structured via NIL, 3D printing, injection molding, ...

= After this polymer processing Glassomer is turned into optical grade fused silica glass
during a final heat treatment

=  Result: same optical transparency as commercial fused silica and a smooth surface with a
roughness of a few nm

= Refractive Index: 1.4589 + 0.0002
] Abbe Number: 67.1+1.1

Microstructures for Solar Cells Microfluidics
IR Transparency UV/VIS Transparency
Thermal Resistance 100 100 — —
80 2 so—y~
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20 —commyreial fused silica | — Sint. Glassomer
—Glassdmer fused silica 0 T | T | T | T
0 r —
5000 4000 3000 2000 1000 200 400 600 80O 1.000

wavelength [nm] Wavelength/nm

High durability, high transparency, low thermal expansion, long-term clarity without yellowing or scratches
- Perfectly fitted for harsh requirements
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Freeform Glass Microstructures | Results: Pattern Fidelity EV G
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H2GL Master  ®mEVG S&R Master  m Glassomer L50-F22 Imprint

‘ Height Value

ole process chain height value
.5 % height loss from 2GL master to imprinted glass

terial
Due to material shrinkage
Factor is considered when creating the master design

Highly reproducible NIL replications J

Height of 2GL master 12.07 17.21 27.04
Height of S&R master 11.69 16.48 26.18

Height of Glassomer 11.01 15.65 24.84
Imprint (not sintered)
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Monolithic Molding of Freeform Glass Microstructures
Using NILPhotonics® Competence Center
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Freeform Glass Microstructures | From Master Template to Multiple Imprints EVG
Template Multiple Imprints
Master Templates | ®
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Source: Adobe Stock
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Monolithic Molding of Freeform Glass Microstructures
Summary & EPIC Questions
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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,\a What we are searching for? ...
- World Class Facility for... - Collaboration Partners for... Sy
= 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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Thank you!

Andrea Kneidinger, Business Development Manager

® Representatives
@ EVG Locations

Headquarters
Austria
|
North America Germany China| Taiwan Korea

May 2022

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, fithess 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.

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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