Downloaded from orbit.dtu.dk on: Dec 04, 2021

Replication of large-area nanostructures by injection molding

Hobæk, Thor Christian; Matschuk, Maria; Kafka, Jan R.; pranov, Henrik; Haugshøj, Kenneth B.;
Thamdrup, Lasse H.; Nørregaard, Jesper; Larsen, Niels Bent

Published in:
Proceedings of Polymer Replication on Nanoscale 2014

Publication date:
2014

Link back to DTU Orbit

Citation (APA):
Hobæk, T. C., Matschuk, M., Kafka, J. R., pranov, H., Haugshøj, K. B., Thamdrup, L. H., Nørregaard, J., &
Larsen, N. B. (2014). Replication of large-area nanostructures by injection molding. In Proceedings of Polymer
Replication on Nanoscale 2014

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
 You may not further distribute the material or use it for any profit-making activity or commercial gain
 You may freely distribute the URL identifying the publication in the public portal
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Replication of large-area nanostructures by injection molding
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In this work, we present the results from large-area (~90 cm2) nanopatterning of mold inserts
and subsequent replication in a cyclic olefin copolymer (COC) by injection molding. One of
the possible applications are production of functional plastic substrates for cell culturing.
By using a deep UV stepper (248 nm) and a laser-written reticle, it is possible to produce
holes in photoresist with a diameter down to 200 nm, covering the area of a full 6” silicon
wafer. Nickel mold inserts are subsequently fabricated by electroplating, by sputter coating a
metallic seed layer either directly on the developed photoresist or on etched silicon.
The nickel mold insert are laser-cut into the right dimensions, before being coated with a trilayer anti-stiction coating of Al2O3 – SiO2 – FDTS in an atomic layer deposition (ALD)
process, to facilitate separation during de-molding.
The polymer replicas are being fabricated in an isothermal injection molding process, with
cycle times reaching down to 30 seconds.
We are currently working on developing new steel/HSQ (hydrogen silsesquioxane) mold
inserts for improved replication quality at low mold temperatures. The pattern is transferred to
the mold by nanoimprinting of PDMS. HSQ is thermally cured to form amorphous SiO2, which
has a much lower thermal conductivity than metallic nickel. In this way, we believe the
formation of a frozen skin in the polymer melt is delayed, thus improving the replication
quality while maintaining a low cycle time.
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a) Nickel mold. b) and c) Polymer replica. d) Replication measured by AFM for different hole
diameters and hole area fraction.

