Latvian Presidency

||z
:} ..:...'\.\ Eu rONanOForu m \\\///% of the Council of the
ﬁ‘. O‘!"’ 201 5 4 European Union

/ EU201S.LY

Step-and-Repeat Thermal Nanoimprint Lithography as Tool for Upscaling
of Nanostructured Surfaces

M. Guttmann?, C. Benkel?, A. Francone?, N. Kehagias? T. Anden?, A. Johansson®

!Karlsruhe Institute of Technology, Institute of Microstructure Technology, Karlsruhe, Germany
Z Catalan Institute of Nanoscience and Nanotechnology (ICN2), Barcelona, Spain
3 NIL Technology ApS, Kongens Lyngby, Denmark

e-mail: markus.quttmann@Xkit.edu / achille.francone@icn.cat

Nanoimprint lithography® (NIL) is a next - -
generation lithography technique capable of Q h é
patterning sub-10-nm features> at high * 2 B

throughput rates. NIL is a one-to-one pro- b
cess meaning that any pattern which is Q é q
structured on a master will be transferred o _; v .
the imprinted substrate. The master (gene-
rally in silicon), which is manufactured us-
ing ebeam lithography and reactive ion
etching, costs several thousands of euros.
Step-and-repeat (S&R) NIL process (Fig. 1)
allows to upscale structures contained on
the master stamp (1x1 cm?) on larger sur-
face, with a tremendous reduction of costs.
Here we present the S&R thermal NIL pro-
cess, which was used to pattern different
substrates (4 or 6 inch Si wafers coated with
PMMA and 15x15 cm? square PC plates).
The nature of this technique allows one t0  Fig. 3: SEM images of sub-um honeycomb structures
selectively transfer the nano structures in  (opposite polarity) patterned by S&R thermal NIL
predefined position while the versatility of this technique allow one to emboss in bulk poly-
mer sheets. Line structures in nm range (Fig. 2) and honeycomb structures (Fig. 3) in sub-pm
range were realized. Subsequently the structured NIL samples were metallized and galvani-
cally replicated by nickel electroforming (Fig. 2). Thereby an upscaling of the structured sur-
face on large area nickel shims was generated. In a next step the fabricated nickel shims have
been tested for roll-to-roll polymer replication, for flex foil fabrication regarding NIL process
on large curved surfaces or for inserts moulds.

Fig. 1: Step-and-repeat nanoimprint lithography

| Fig. 2: Nickel shim (after
electroforming of a 10 cm
diameter silicon wafer coat-
ed with PMMA; patterned
by S&R thermal NIL)
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