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Flexible spintronic devices have received a great deal of attention over the past few years
thanks to the wide number of advantages (lightness, flexibility, shapeability, wearability
and low cost) with respect to the conventional rigid counterpart [1]. While the progress
and development of longitudinal magnetized devices on non-planar substrates has been
remarkable over the last years, no studies are reported, to the best of our knowledge,
about magneto-resistive systems with perpendicular magnetic anisotropy on flexible
substrates, despite such systems are of great relevance with regards to non-volatile
memories and sensing applications.

In this work, a versatile and effective transfer-and-bond approach exploiting the low
adhesion to the substrate of a gold layer is proposed to obtain magneto-resistive
heterostructures with perpendicular magnetic anisotropy on large-area flexible
substrates. To demonstrate the feasibility of the proposed strategy, perpendicular
magnetized [Co/Pd]-based spin valves, consisting of a fully compensated
[Co/Pd]n/Ru/[Co/Pd]n synthetic antiferromagnet (SAF) reference electrode and a
[Co/Pd]n free layer were used as model systems. The heterostructure is first deposited
on a conventional thermally oxidized Si (100) substrate covered with a thin weakly
adhering Au layer and then transferred on an adhesive and flexible tape by mechanical
peel-off. Centimeter-scaled spin valve stacks were successfully transferred on a
commercial adhesive polyester tape without degrading their magnetic and magneto-
resistive properties, thus confirming that the proposed Au-mediated transfer-and-bond
approach can be pursuit to obtain complex spintronic heterostructures on large-area
flexible substrates, including systems whose fabrication process requires high
temperature treatments.
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