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Gesellschaft fur chemische Materialien spezieller Photoresistsysteme mbH
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UV-Curable Hybrid Polymers for
Micro Optics

°* OrmoComp
® OrmoClear
®* OrmoStamp
°* OrmoCore
° OrmocClad

rid Polymers for

Unique features

e Excellent transparency

e Excellent mechanical properties

e High chemical and physical stability
® Excellent pattern transfer fidelity

® Ready-to-use solutions

e Solvent-free

\'/;'o

micro resist technology GmbH phone +49 3065762192
Koépenicker Str. 325 fax +49 3065762193
12555 Berlin mail sales@microresist.de

GERMANY info WWW.microresist.com
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OrmoComp and OrmoClear for Micro-Optical Components

Properties of cured material OrmoComp OrmoClear
Thermal behaviour Duromeric
Shrinkage (during curing) 5—7 % by volume 3 -5 % by volume
CTE (20 - 100 °C) 60 ppm K- 100 — 130 ppm K-'
Refractive index @ 635 nm 1.518 = 1.520 1.553 - 1.554

@ 810 nm 1.512-1.513 1.545 — 1.546

g
o

—— Glass substrate Soo0baede
251 = Glass substrate coated 7] hﬁhhnhhﬁ
2ol with 6 pm cured OrmoComp | f\f\f\f\f\f‘\ﬁf‘\ .
¢ asasaaaai
£ ] aaaaaaals
200 S S S AN AN AN S S AN
ost 1 aaa e e alalal
0.0 L L L ] - - N - - -
300 350 400 450 500
Wavelength [nm]
Optical transparency Replicated OrmoComp Replicated refractive microlenses  Optical grating
of OrmoComp 10x10 micro lens arrays on a VCSEL wafer substrate (Courtesy of FSU Jena)

(Courtesy of Avalon)

Process flow
OrmoComp to process by imprinting Opaque Stamp

H _—  ——— — | -4—Opaque stamp
or UV moulding mHybrid olymer
 Exposure: i-line, h-line, broadband Main applications @—Transparent substrate
» Fast curing « Moulded gratings J—
« Highly transparent for near UV and visible « Micro lenses asssas T
. . I | xposu
light down to 350 nm « Micro lens arrays R f I
» High resolution to sub-100 nm line width « Optical couplers and
* Water absorption < 0.5 % connectors o Cempaetdment

* Roughness 2 — 4 nm * Prisms %

 High mechanical and thermal stablility
» 6 months shelf life
° SOlVEI’]t-fI"ee T T T T T T T T T Thermal treatment

$rocess flov%/St
OrmoClear to process by imprinting ransparent Stamp

. @ -—Transparent stamp
or UV moulding

~——Hybrid polymer
« Exposure: i-line, h-line, broadband Main applications -—Opaque substrate
« Fast curing * Positioning and
« Highly transparent for near UV and visible mechanical alignment | | W UV exposure
light down to 350 nm and at the datacom features in one mould
and telecom wavelengths = Single elements or
« High mechanical and thermal stability wafer scale PP P S detachment

« Binary and continuous profile @

« 6 months shelf life

« Solvent free
T T T T T T T T T Thermal treatment




OrmoStamp for Transparent Stamp Fabrication

Properties of cured material OrmoStamp
CTE (20 — 100 °C) 105 ppm K
Elasticity modulus 0.650 GPa
Hardness 0.036 GPa
Refractive index @ 635 nm 1.504 — 1.508
@ 810 nm 1.500 - 1.503

100

80

60
OrmoStamp

T %]

w0l

20

L L L L
300 400 600 700

500
. Inm]

Optical transparency OrmoStamp Nanostructures (60 nm smallest), — mr-UVCur06 structures
of OrmoStamp mould on glass backplane OrmoStamp-SFIL-Stamp, (32nd imprint done with an
(Courtesy of Profactor e.V.) (Courtesy of University of Cardiff) OrmoStamp mould)
OrmoStamp

to process by UV moulding

» Cost-efficient alternative to quartz stamps

« Excellent fidelity to the master stamp

« Highly transparent for visible light down to 350 nm

« High resolution to sub-100 nm linewidth

» Convenient processing with standard lithography equipment
» Mechanically stable

» High thermal stability . . .
o Microstructures replicated with
= One-step or two-step stamp fabrication an OrmoStamp mould

i
Glass/ Quartz ~g¢—Adhesion promoter

OrmoStamp

A. OrmoStamp deposition

Master stamp

R T

B. OrmoStamp curing and postbake

H C. Anti sticking layer deposition mr-UVCur06 nanostructures

imprinted with an OrmoStamp
mould

-—Anti sticking layer

-¢—Ready-to-use working stamp
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OrmoCore and OrmoClad for Optical Wave Guide Fabrication

Properties of cured polymer OrmoCore OrmocClad

Film quality Good planarisation properties

Water absorption <05 %

CTE (20 - 100 °C) 100 - 130 ppm K-

Rms roughness 10-15nm

Shrinkage (during curing) 2 -5 % by volume

Refractive index @ 635 nm 1.552 - 1.553 1.533-1.534
@ 810 nm 1.545 - 1.546 1.524 - 1.526

Undercladding/ core of a
multimode wave guide on
silicon (Courtesy of ACREO)

Multilayer optical fan-out
(Courtesy of FHG - IOF/ Jena)

OrmoCore and OrmoClad to process by

conventional lithography or UV moulding

* Exposure: i-line, broadband

« Tunable refractive index (Core/ Clad)

« Low optical loss at datacom wavelengths
¢ High mechanical and thermal stability

» 6 months shelf life

Main applications

« Single-mode wave guides
« Multi-mode wave guides
« Beam splitters

« Thermo-optical switches

Process flow for optical wave guides

1.5554
15504 o
1.545
° u

1.540
1.535-
1.530-

m 635nm
1.525- | ® 830nm

A 1310 nm
1.520- | ¥ 1550 nm

00 02 0.4 06 08 1.0

Weight Fraction OrmoClad

of OrmoClad

Refractive index tuning

OFrToL Coat OrmoClad, prebake

¥YY YV vV yV yV yV vV vV

Flood exposure, PEB
remove of inhibition layer

‘ Lrmot.ore ‘i Coat OrmoCore, prebake

YY YY YV VY YV VY VvV y¥V
[ 0 o0 o o0 N

Coat upper cladding,
prebake, flood exposure

PEB, remove of
inhibition layer, hard bake
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micro resist technology GmbH manufactures UV-curable hybrid polymers for micro optics based on a licence granted by the Fraunhofergesellschaft zur Férderung

der Angewandten Forschung in Deutschland e. V.



