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GEMINI® FB EVG® MLE™ EVG® HERCULES® NIL EVG® 770 NT EVG® 7300

Hybrid Bonding Maskless Exposure SmartNIL® HVM S&R NIL System SmartNIL® and WLO
Technolog Up to 300 mm Up to 300 mm
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Nano Imprint Lithography (NIL) | EVG

NIL is a cost-effective and flexible technology to enable nanostructured
surfaces as well microstructures on wafer-level

= Volume-proven replication technology (= imprinting)
= Parallel processing of hundreds or thousands of micro- and nanostructures
= High degree of flexibility on replicable structures an substrates

( )
+ Design > Close collaboration with master suppliers

 Material = Strong partnership with material vendors

* Process
c@ » Step-and-Repeat Mastering
@@ . SmarNIL®
* Lens Molding / Wafer Level Optics
» Lens Stacking

NIL Photonics Competence Center = Innovation Incubator

% * Equipment = Helping to ramp up
- * Tools from R&D to fully automated HVM y = Access to available network and ecosystem
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EV Group | EV G

Meta Optical Displays & Sensors & Automotive
Applications Augmented Reality Wafer Level Optics
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EV Group |

Ines

o]
=
o
(&)
(@)
(@)
™
N~
)
@)
>
LLI

SmartNIL®

Lens Molding

Stacking

Lens Molding

SmartNIL®

500 pm

50 um

5 pm

500 nm

50 nm
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Freeform Microstructures |

@ Single DIE Master y EVG®770 S&R System
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EVG®7300 HERCULES® NIL

NIL imprint process
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Freeform Microstructures | From Master Template to Multiple Imprints

Single DIE Master S&R Master

=>

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

S&R process
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From a Single Lens to Waferlevel Optics | eV

Single Die Master S&R Master
EVG®770 S&R System

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

S&R Master
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EVG®770 NT S&R |

Die #3

.‘ Al
TR

Die #6

.’ Height: 191nm

Important: pattern fideltiy and quality

Height: 191nm

Height: 190nm

Source: EV Group (EVG) / TOPPAN Photomask

Stable pattern height of 190nm

35838555
$8858

1331

No missing pillars observable

S253.
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EVG®770 NT S&R | Freeform Optics - Process Results

Important: pattern fidelity and surface roughness

@ Stable pattern height of 25,5um +/- 0,2um

@ Low surface roughness <6nm

® sRir MLA Height # s&r Roughness
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16 pm = Signal & = 8£2 Dafa: 4 Mar 2022 ZEISY|
— WD = 17.8mm Msg= 858X Aperturs Sizs = 20,00 pm NUMBER of DIEs
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Freeform Microstructures |

@ Single DIE Master y EVG®770 S&R System
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EVG®7300 HERCULES® NIL

NIL imprint process
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Freeform Microstructures | From Master Template to Multiple Imprints

EVG®7300 HERCULES® NIL
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EVG SmartNIL® | EVG

TOPPAN EVG
Quartz Master SmartNIL® Imprint

Design

\. EVG Imprint Series - Repeatability - Pattern Fidelity

i 1%
188
186
184 .-___-_'_——__’ ‘——-__.__.——"-.

182
180 ._.\.’___./“\.
178
176
174
172
170

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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DELO

Wafer Level Optics | EVG

Key aspects of the whitepaper

DELO o
n N ADH EVG ‘
= + EVG & DELO partner to show capabilities for an industrial
G . .

s fabrication by oY solution for wafer-level lens molding

.curable polymers . i
EVGROUP | Techmologes it * High volume production by fully automated and parallel
Wafer-level micro-optics fabrication by

process

lens molding using UV-curable polymers

» Highest flexibility for alignment, curing and stacking

» Excellent and reproducible pattern fidelity along the entire
process

» OQutstanding material compatibility

» Superb optical characteristics, reliability and processability

Master Working _ '
Stamp Multiple Imprints
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Wafer Level Optics | EVG
Lens Surface Roughness Lens Shape Reflow and Reliability
200
10— DELO OM 6611
140 f
150 - (\
120 - Master l‘ reflow x1
WS 100 0 reflow x2
94 - DELO OM 6611 Imp| g () reflow x3
. /"/f, " 100 - ™ f.f - T , ‘5 A . Imp 10
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5 -2,0 15 10 -0,5 0,0 0,5 1,0 1,5 2,0 -0,8 -0,6 -0,4 -0,2 0,0 0,2 0,4 0,6 0,8
Master ws Imp 1 Imp 5 Imp 10 Lens diameter [mm] Lens diameter [mm]

Process Steps

Constant lens surface roughness < 10nm RMS
Exact replication of the original lens shape over the entire process
Stable material to withstand reflow and reliability testing
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EV Group |
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SmartNIL®

UV Molding

Stacking

Lens Molding

SmartNIL®
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EV Group |

All Whitepapers =» |
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Thank you!

Thomas Achleitner, Business Development Manager

® Representatives
@ EVG Locations

Headquarters

Austria
|

North Amer Germany China| Taiwan Korea Ja

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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