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Cross-functional photopolymers

for microoptics manufacture
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micro resist technology – Who we are …

Specialized in providing innovative (photo)resists, (photo)polymers and ancillaries,
we support our high-tech costumers as a single entry point to high performance 

materials, technologies and process solutions

▪ Established: 1993

▪ Employees: 50+ (2019)

▪ Location: Berlin, Germany

(Corporate office, logistics and 

manufacturing)

▪ Facility: 3.450 m2 incl. clean 

room (300 m2)

▪ Certifications:

ISO 9001:2015

ISO 14001:2015

▪ Fields of business activities:

− Manufacturing: formulation / synthesis

− Customer services / Application engineering

− Researching advanced materials and processes

− Lithographic services
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micro resist technology – What we offer …
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Patterning examples ma-P 1275G (~ 30 
µm) exposure with HIMT DWL66+ @ 
405 nm

Development

Resist

Substrate

C. Schuster et al., Proceedings of the 41st Micro and Nano 
Engineering (MNE2015), 21-24 September 2015,  Wed-A-p47.0.1 1 10 100
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ma-P 1200G – Optimized photoresist for greyscale resist master

UV-laser direct writing (dose variation) into positive tone photoresist
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Update 2019

Micro lens exposure with DWL 66+
at 405 nm, writemode III, 100 mW

MLA exposure with DWL66+
at 405 nm, thickness: 40 µm

ma-P 1200G – Optimized photoresist and process conditions

micro lens height: 80 µm

Patterning examples for micro-lens array and individual micro-lens

State-of-the-art
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ma-P 1200G – Resist master fabrication and replication
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Multifunctional lithography material with negative tone resist behavior and 
custom-designed properties

Based on ORMOCER® technology licensed from the Fraunhofer Gesellschaft in 2002

UV-curable inorganic-organic Hybrid Polymers 

Inorganic
Glass

Organic
Polymer

Hybrid 
Polymer

Mechanical stability

Transparency 

Thermal stability

…

Crosslinking

Photoimagible

Elasticity

…

Functionalization

Adhesion
Optical properties

Flexibility
…
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Hybrid Polymers – General processing schemes
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▪ Glass-like properties after UV curing

▪ Highly transparent for near UV, visible light and NIR

▪ Chemical and mechanical stability

▪ High thermal stability (up to 270 °C), i.e. non-yellowing

▪ Refractive index covers 1.52 - 1.56 (prototypes up to 1.65)

Distinctive features of hybrid polymer products

Hybrid Polymers – Performance for optical applications

Gruetzner et al., Proc. Of SPIE Vol. 8974 897406, 2014

2 mm
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Hybrid Polymers – Optical appearance at macro scale objects

Photography at ambient light (unedited picture)

1 cm
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Benefits for industrial microoptics manufacture

▪ Fast processing (i.e. instantaneous polymerization and no post-exposure curing)

▪ Solvent-free and compatible to various stamp materials (e.g. PDMS, PFPE, OrmoStamp)

▪ Optical integrity: high temperature and climate stability

Hybrid Polymers - Optical Photopolymers for Microoptics Manufacture

after TelCordia: 85°C/85 RH%, 1000 h

after T-cycles: -40…85°C/100 cycles

OrmoComp®

Transmission Dispersion

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjS_-SWzpvlAhVDUt8KHQqAB1QQjRx6BAgBEAQ&url=https://www.silicon-saxony.de/nc/en/members/mitglieder-foerderer-detail-information/member/sisaxmembers/show/fraunhofer-institut-fuer-zuverlaessigkeit-und-mikrointegration-izm-center-assid/&psig=AOvVaw1hRoBSW2TF8nrGU9C-yykT&ust=1571137696222003
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Micro optics Diffractive optics

Micro-lens arrays

▪ Launch of 9 commercial products (+ availability of tailored products)

▪ By 2019: manufacture of 1500 kg for > 300 customers

▪ Significant footprint also in global academia and tech start-ups

▪ Production upscaling and application of stringed quality control 
(DIN EN ISO 9001)

Hybrid Polymers Portfolio - Commercial applications
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Technical support – Process guidelines, MSDS, REACH conformity, …

Country-specific MSDS

Comprehensive guidelines 
for advanced process 

support
Necessary test and conformity 

reports (e.g. REACH, SVHC)
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What’s next ?– Playing the cross-functionality of hybrid polymers

200µm
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THANK YOU !
micro resist technology GmbH
Köpenicker Str. 325
12555 Berlin
GERMANY

Please visit our website:
www.microresist.com
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Conclusion

What do we offer … 

▪ Innovative (photo)resists, (photo)polymers 

and ancillaries

▪ Advanced photoresists for mastering

▪ Working stamp materials

▪ UV-curable hybrid polymers

▪ Complementing process expertise

What do we seek … 

▪ Involvement in problem solving rather than solution verification

▪ Partnerships (along the value chain) for material-related R&D

▪ Discussions on novel application and specific demands
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