Synthesizing Magnetic Particles tor Sensor Applications: S
Sputtering for Printable Inks and Pastes

~ Fraunhofer

Morris Ott!, Thomas Preussner!, Mykola Vinnichenko?, naied
Clemens Voigt?, Sindy Mosch?, Denys Makarov?,
Fduardo Sergio Oliveros Mata3, Kerstin Taschner!, Jorg Neidhardt' = —

: I Mo

1) Fraunhofer Institute for Organic Electronics, Electron Beam and Plasma Technology FEP HELMHOLTZ ZENTRUM
2) Fraunhofer Institute for Ceramic Technologies and Systems IKTS DRESDEN ROSSENDORF
3) Helmholtz Zentrum Dresden Rossendorf

Abstract

Printed magnetoresistive sensors are being developed for new applications such as contactless switches and touchless interfaces. However, their limited sensitivity in low magnetic fields has
prevented their use in smart textiles and safety wearables. To address this, a scalable approach called MAG4INK has been introduced.

It combines superior morphology control by thin film deposition with advanced printing technologies to create flexible anisotropic magnetoresistive (AMR) sensors with improved sensitivity in low
magnetic fields. This is achieved by deposition of thin magnetic films on a sacrificial layer, processing them into powder, formulating printable inks, and using a high-power diode laser array or flash
lamp annealing as post-processing. The goal is to achieve a magnetoresistive effect of about 0.5% in magnetic fields of £6 mT, with the aim of further improving sensitivity in the sub-mT range.
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Summary and Conclusion

The MAGA4INK approach shows that thin film deposition by PVD is a promising approach for the large-volume production of flakes as a raw material for printed flexible sensors. The sputtered
magnetic materials can be specifically adjusted to the application by adapting the sputtering process parameters. In the current state of work, NiFe-based sensors with an AMR effect of 0.6% could
be produced with a sheet resistivity Ro of 5.7 Q. The established process chain already enables the production of AMR powder in the lower kilogram range under laboratory conditions in less than
half a year - enough for more than 80 million sensors.
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