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Wafer-level micro-optics use cases
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AR / MR
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Headlamps
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Projection

> 15 years experience

Wafer-level micro-optics

 Optical grade polymers

 Polymer-on-glass or monolithic

 Mass-manufactured on wafer-level

 Lenses and DOE
> 50.000 t material sold in last 5 yearsStrong material & process know-howMarket leader & premium partner



Material solutions for wafer-level micro-optics
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Functional
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Wafer-level imprint process

Dispensing

Demolding

Imprinting UV curing

Finished Wafer Dicing
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Packages and typical dimensions
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Imprint area [mm²]

 DOE
Structured light, ToF

 Sensor lens

 Monolithic lens

 Grating couplers
Augmented Reality, HUD

 Automotive MLA
Projector, headlamp

 Consumer MLA
Diffusor

Optical polymers are highlighted in magenta.
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There is no one-fits-all material 



Material properties

High flexibility in material design to meet the 

requirements for different applications
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Optical Properties
Index of refraction

Dispersion

Transmission

Scattering

Mechanical Properties
Young’s modulus

Glass transition temperature

Thermal expansion

Scratch resistance

Processing
Good filling of structures

Stamp interaction

Demolding

Shrinkage control

UV curing

Reliability
Optical stability

Dimensional stability

Adhesion to substrate
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Matching mechanical properties to applications

Adjusting mechanical properties
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Performance after T-shock

-40°C / +120°C for 500 cycles

Hard Polymer
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Adjust Young’s Modulus

Adjust glass transition temp.
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Adjusting mechanical properties
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Optimized performance achieved by tailored 

material properties

Adjusting mechanical properties
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Adjusting refractive index
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Broad range of refractive indices available

All shown polymers are UV-curable!

solvent-free

solvent-based



Example applications

2
0

2
2

-0
5

-1
2

D
r.

 S
te

p
h

a
n

 P
ri

n
z

Ambient light sensor Proximity sensor

Encapsulation + black shielding Lens imprint + encapsulation

All microstructures can be made of liquid optical materials, and are highlighted in magenta.

Diffusor Black shielding Filter glass + encapsulation

Combined DELO solutionCombined DELO solution



Wafer-level production
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Advantages of wafer-level packaging

 Minimize package size

 Optimize mechanical stability

 Maximize UPH

 Reflow stable



Special materials

Bulk diffusor Ultra-blackSpectral filter
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DELO Diffuser
100 µm

ideal Scatterer

Cosine scattering profile

from thin bulk diffusor

Tailored spectral filtering

Adjustable refr. index

High optical density

achievable in thin layers

2
0

2
2

-0
5

-1
2

D
r.

 S
te

p
h

a
n

 P
ri

n
z



DELO optical materials - summary
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Excellent Reliability

Wafer-level processability

Complete material solution package

Customized optical & mechanical properties

New raw materials

Application ideas

Partnerships along supply chain
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Contact us for discussion:

WLMO-Experts@DELO.de



Disclaimer
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The data and information provided are based on 

tests performed under laboratory conditions. 

Reliable information about the behavior of the 

product under practical conditions and its suitability 

for a specific purpose cannot be concluded from 

this. It is the customer's responsibility to test the 

suitability of a product for the intended purpose by 

considering all specific requirements and by 

applying standards the customer deems suitable 

(e. g. DIN 2304-1). Type, physical and chemical 

properties of the materials to be processed with the 

product, as well as all actual influences occurring 

during transport, storage, processing and use, may 

cause deviations in the behavior of the product 

compared to its behavior under laboratory 

conditions. 

All data provided are typical average values or 

uniquely determined parameters measured under 

laboratory conditions. The data and information 

provided are therefore no guarantee for specific 

product properties or the suitability of the product 

for a specific purpose. Nothing contained herein 

shall be construed to indicate the non-existence of 

any relevant patents or to constitute a permission, 

encouragement or recommendation to practice any 

development covered by any patents, without 

permission of the owner of this patent. All products 

provided by DELO are subject to DELO’s General 

Terms of Business. Verbal ancillary agreements 

are deemed not to exist.


