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UFER Ultra Fast Epoxy Removal

Introduction

The application of thick layer SU-8 or similar photoresists is necessary for X-ray or UV
lithography to become competitive from an economic point of view. Today, products like micro
parts for the watch industry or the high tech Micro Harmonic Drive® gear are manufactured
commercially with this technology by using SU-8 for patterning resist forms.

However, the removal of the crosslinked SU-8 epoxy resist is a challenge in this technology
which had not been solved really up to now. Unfortunately, SU-8 epoxy resists are extremely
stable and difficult to remove due to their chemical and mechanical properties. So, the
challenge was to develop a technically convincing and economic strip process which is capable
to remove this resists in an acceptable period of time without leaving residues and without
affecting included metal features.

Results of the co-operative project UFER (Ultra Fast Epoxy Removal) funded within the
European MNT ERA-net framework by KTI in Switzerland and by BMBF in Germany are
reported with this presentation. During this project, a novel high potential plasma etching
technique was developed and investigated. At least, results of tests are shown in which the new
SU-8 removal technique was applied to some manufacturing processes of micro structures.
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UFER Challenges

Requirements

- fast i.e. economical etch rates

- etch rate independent on layer thickness

- stripping of very thick resist layers possible (> 1mm)

- no damage by ions

- no attack to metals

- high aspect ratios (> 100)

- no residues,

- simultaneous etching of substrates with different resist thicknesses
- no overheating during stripping

- End point detection

Nickel

SU-8-structures after Galvanic nickel, growing inside Mikro parts of Nickel after
development SU-8 Removal of SU-8
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UFER Technology

Chemical Downstream Etching

Dense plasma excitation inside the water cooled
TWR (Travelling Wave Reactor) microwave source
leads to high amount of radical generation which is
necessary to get high etch rate and throughput.
Remote plasma means much less thermal load
than plasma in the chamber. Pure chemical etching
with no attack onto the etching sample by ions;
therefore high selectivities achievable.
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UFER Technology

Reactions inside the plasma
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UFER Technology

Stripping tool

- dimensions:
- working plate:
- microwave power:

- peripherals:

LxBxT (mm) ca. 760 x 850 x 2030
460 x 460 mm , optional 520 x 520 mm
up to 2000 Watt cont. bei 2,45GHz

- vacuum pump (e.g. dry pump 300 m3/h
- gas cleaning system (e.g. dry absorber)

Working plate with 9 x 6
wafers
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