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Oxides for Spin Electronics
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Due to the rnichness of their intrinsic properties (such as magnetism,
ferroelectnicaty and superconductivity), oxide matenals can bring novel functionalities
to the electromic mdustry. As a result, there is a great interest in harnessing the
multifuncrional character of these compounds 1 spintromes devices, where the spin of
electrons 15 exploited, 1 addition to their charge. Here I review our work in two classes
of oxides of potennial interest i spin electronics. namely, oxide multiferroics and high-
mobility exides.

Multiferroics belong to a class of compounds which show simultaneous electnc
and magnetic orders. Much antention has been focused on this family of matenals due to
their potential for apphicanons mn electromces resulung from both the ferroelectne and
magnetic orders and additional functionalities resulting from the couplhing between these
two orders. We present experiments performed on multiferroic based heterostructures in
order to check the potential of such multnfunctional matenals m the field of spmtromes.
Two kinds of matenials have been studied: the ferromagnetic-ferroelectne La, B MnOs
{(x =0.1) [1] and the antiferromagnetic-ferroelectric BiFeOs [2].

On the other hand, high-mobility oxides have raised large expectations since the
finding of ngh-mobility conduction i LaAlOy/S:Ti0; (LAO/STO) structures. STO 18
being mtensively investigated due to the dramatic sensitivity of its electromic properties
to extrinsic impurity doping. We have analvzed the mechamisms of oxyveen vacancy
formarion and diffusion in STO to provide accurate protocols to control the electrome
propertes [3]. We have also explored altemative methods for the generation of high-
mobility carmers in 5TO, with the objective of achieving two-dimensional conduction.
We discuss the relevance of these results for all-oxide electrome devices.
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