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DVN article about SUSS MicroOptics

/\ Tue, 8 March 2022 Weekly Newsletter

1isionNews.com NEWSLETTER #74 |epyr g

Editorial
Micro Optics: The Next Revolution In Vehicle Lighting

DVN was invited to SUSS MicroOptics in scenic Neuchatel, Switzerland. CEO Reinhard Valkel with his team Christopher Bremer, Patrick Heissler, ssssssss
Wilfried Noell and Pascal Zwahlen gave DVN a very warm welcome; thank youl

Microoptics development and production is vastly different to classical car headlamp business. The production facility DVN had the opportunity to visit is
wafer-based in class-1000 and -100 cleanrooms. The critical processes are metalising on glass; photolithography; plasma etching; lens imprinting;
bonding; dicing; wafer-level testing, and other things exotic to the eyes of a car lighting guy. All the more surprising that nearly half of SUSS’ microoptics
business is already automotive.

Micro lens arrays (MLA) are used in the car for a projection, sharp at any distance, of graphics, symbols, or light carpets beside the car, as a greeting and I

orientation function. First application was in a BMW 7 series. "
Another even more interesting application is front lighting. MLAs are used, for example, in the headlamps of the Lucid Air and Genesis G50. MLA are one .
of a few solutions to create super slim headlamps down to 10 mm lens height. Advantages are the precise light, the tiny lit surface, and the small overall
package. Disadvantages up to now were low efficiency and high price. Both are actively addressed by SUSS MicroOptics' manufacturing roadmap.

We see a clear design trend in the direction of invisible or at least hidden headlamps. One solution is using a very "loud" DRL/position light and hiding the
main functions below in a dark environment. Next radical design step is reducing the main functions to get rid of the hidden elements which are
diminished, but of course still visible. Until now, tier-1 suppliers could reduce the size of their LED modules by better LEDs, more efficient thermal
management, and smaller lenses to meet the designers' demands. But as the trend goes into the extreme, new concepts are unavoidable. MLAs are a
solution for such extreme design. DVN thinks it is dangerous for any tier-1 to ignore this technology, even if the business cases of the car makers don't
(yet) allow MLA.

Conclusion: Mo doubt, microoptics has the potential to become a revolution in vehicle lighting technology.

g e e,

Wolfgang Huhn
DVN Senior Advisor

> MLA technology is on the rise

Reinhard Volkel
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MLA functionality

Projector with one single lens Microlens array (MLA)
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Wafer-level imprint process

A
"‘ Dispensing

W

t

® Adhesive / polymer

A
pi=isly Imprinting
4

}

DELO

F3

B UV curing

g Demoldin @ Finished Wafer % Dicin
L 2 J :

® Substrate (glass) Stamp

EPIC Online Technology Meeting

I:. RESTRICTED

26.02.2024 Oliver.Matyssek@DELO.de



High repeatablility and precision imprints

Lens height

» Master: 90 um

» Variation within machine: < 0.8 %
» M2M variation: 1.8 %

Lens diameter

» Master: 480 pm

» Variation within machine: < 0.2 %
» M2M variation: 0.4 %
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> Machine to machine (M2M) reproducibility

~ Collaboration with

SUSS MicroTec
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Material requirements

7

Transmission
High transmission in the range of
visible light

Optical stability
High UV radiation
Humidity + temperature -40...120°C

Mechanical stability
Vibration test + temperature overlay
Flexibility to withstand internal stress
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Optical stability

initial 3 x Reflow 1000 h
125 °C
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Layer thickness: 100 pm

> Good yellowing behavior after aging
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Bonding Solutions in (Micro Lens Array) LED Headlamps

Strong adhesion to various MLA optic ===»"
materials (SAE shaker test) \

Collimating ---
lens

Heatsink ===

> DELO PHOTOBOND OB4116 & OB4189 —

yellowing and temperature resistant adhesives

DELO

Bonding task

DELO solution

available
OM6115
MLA Imprinting OM6113
MLA bonding / OB4189
House bonding
: : OB4116
Actlv.e allgnmgnt S 14299
of primary optics
OB4116
Lens bonding AD491
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Contact

Oliver Matyssek

Product Manager

+49 151 40779457
Oliver.Matyssek@DELO.de

D ELO Industrie Klebstoffe
DELO-Allee 1

86949 Windach, Germany
www.DELO.com/us

DELO with engineering lab
DELO office
/8 DELO covered countries
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