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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

» [Fstablished: 1993
» Employees: 50+ (2019)

» [ ocation: Berlin, Germany
(Corporate office, logistics and
manufacturing)

Facility: 3.450 m2 incl. clean
room (300 m?2)

» Certifications:
ISO 9001:2015
ISO 14001:2015

TOVRheinland®

CERT

\%. ./ !s09001
w 1SO 14001

= Fields of business activities:
— Manufacturing: formulation / synthesis — Researching advanced materials and processes
— Customer services / Application engineering — Lithographic services
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micro resist technology - What we offer ...

Negative Photoresists

Positive Photoresists Nanoimprint Materials Hybrid Polymers

UV lithography UV lithography Thermal nanoimprint

Etch mask
Micro/nanofabrication

Lift-off process : Microsystems technology
Etch mask, Inkjet Printing : Mould for electroplating
Mould for electroplating { F Etch mask

UV replication/ imprint
Inkjet printing
Direct laser writing/ TPA

. mr-1 7000R
SM & MM waveguides mr-1 8000R 0’”’0(0"‘PEFX
-P 1200 OrmoClear®]
ma-N 400 EpoCore InkEpo m:.p 1275 mr-1 5000M O:mo(lea:"
ma-N 1400 EpoClad ma-P 1275HV SIPOL InkOrmo
E-Beam/ Deep UV lithography Greyscale lithography UV-NIL, Photo-NIL
Etch mask Master generation Et'ch mask ) UV replication/ imprint
Stamp/ Micro/nanofabrication UV lithography
template manufacture
mr-NIL210
mr-UVCur21
ma-N 2400 mr-XNIL26 OrmoCore
mr-EBL 6000 mr-NIL600DE OrmoClad

ma-P 1200G
Laser lithography @ 405 nm, 2PP Roller-type nanoimprint

Mould for electroplating

Stamp/ \ " - @R Microlens fabrication High throughput process

Permanent applications

UV replication/ imprint

Direct laser writing/ TPA
template manufacture

| 171144444

4 OrmoComp®
mr-DWL 5 y ma-P 1200G N o)
ma-P 1200/ HV mr-UVCur26SF OrmoClear®FX
Working stamps Transparent polymer molds

_ E-Beam lithography

Mould for electroplating S UV replication UV replication/ imprint
Stamp/ Etch mask o BN Polymer stamp fabrication
template manufacture = i Template fabrication -

SuU-8
SU-8 2000
mr-X

OrmoStamp® OrmoStamp®

mr-PosEBR

o | iy} ———r
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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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Patterning examples ma-P 1275G (~ 30
Mm) exposure with HIMT DWL66+ @
405 nm

100 pm
mrt - Grauton Nr. L

6/2/2014 mag HV  spot WD

5:31:44 PM 413 x 15.00kV 3.0 11.2 mm

C. Schuster et al., Proceedings of the 41st Micro and Nano
Engineering (MNE2015), 21-24 September 2015, Wed-A-p47.



ma-P 1200G - Optimized photoresist and process conditions

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

ﬁ State-of-the-art ﬁ

6/3/2014 mag
3:03:38 PM 4 769 x 15.00 kV 3.0

\_

HV  spot

‘i‘l\" .r)

15.0 mm

20 pm -
mrt - Grauton Nr. 3

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

/

www.microresist.com

/ Update 2019

N HEIDELBERG
WU INSTRUMENTS

micro lens height: 80 pm

Micro lens exposure with DWL 66+
at 405 nm, writemode III, 100 mW
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ma-P 1200G - Resist master fabrication and replication

Resist development LLL‘

>

ma-P 1275G

Grayscale patterning of resist template

ma-P 1275G
UV moulding UV moulding
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UV-curable inorganic-organic Hybrid Polymers

Multifunctional lithography material with negative tone resist behavior and
custom-designed properties

Inorganic Hybrid Organic
Glass Polymer Polymer

V4

4

Mechanical stability Adhesion Crosslinking
Transparency Optical properties Photoimagible

Thermal stability Flexibility Elasticiii

Functionalization

ZZ Fraunhofer

I1SC

Based on ORMOCER® technology licensed from the Fraunhofer Gesellschaft in 2002 ml'cro resist
technolf *Jgy
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Hybrid Polymers - General processing schemes

UV molding UV lithography

transparent stamp
H <4— Coat
Hybrid Polymer
Substrate

W <— Transparent stamp
<4—— Hybrid polymer

<4— Opaque substrate Mask

l l l l l l l l l <— UV exposure

w Post exposure
o - -

W{— Stamp detachment f f f Heat f f f

SR e

Cured hybrid polymer

AR =
- 44— Thermal treatment |/_| CJ_‘ | u <4— Hardbake
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UV exposure
- (proximity)
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Hybrid Polymers - Performance for optical applications

Distinctive features of hybrid polymer products

= 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)
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Hybrid Polymers - Optical appearance at macro scale objects
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Photography at ambient light (unedlted picture)
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Hybrid Polymers - Optical Photopolymers for Microoptics Manufacture

Transmission (%)

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

==
=~ Fraunhofer
1ZM
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Hybrid Polymers Portfolio - Commercial applications

ZZ Fraunhofer Z Fraunhofer
Heinrich Hertz Institute

Micro optics Diffractive optics

NIL TECHNOLOGY

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)

www.microresist.com 2019
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Technical support — Process guidelines, MSDS, REACH conformity, ...

Kopenicker Strae 325, 12555 Berlin —
el +48 30 641670 100 = Fax +4930

Germany
641670200 * mri@microresistde

nte

"‘"l'vuulm

‘www.microresist.com
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Processing Guidelines — OrmoComp’ tec

OrmoComp®

Sicherheitsdateniatt

Characteristics

OrmoComp® is a UV-patternable inorganic-organic hybrid polymer for micro optical applications as micro
lenses or diffractive optical elements. The solvent-free ready-to-use formulation can be processed by UV
molding or UV lithography. Detailed physical parameters of the processed hybrid polymers can be found
in the attachment.
After processing the OrmoComp” hybrid polymer sh

- Excellent transparency in the near UV and visible wavelength range
Excellent mechanical properties

High chemical and physical stability, no weight loss up to 270 °C
High resolution to sub-50 nm pattern dimensions

WMM
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Processing Altematives
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Best results are accomplished at temperatures of 20-25°C and a relative humidity of 40-46 %. ooy 01 substances 0 J o e r;‘)f,";‘f["': CEWE
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Comprehensive guidelines
for advanced process
support
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L Necessary test and conformity
Country-specific MSDS

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

micro resist technology GmbH
Képenicker Str. 325

12555 Berlin

GERMANY

Please visit our website:
WWW.Mmicroresist.com

micro resist
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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 ...
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= 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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This presentation was presented at

EPIC Meeting on Wafer Level Optics 2019
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