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Abstract

Electrical control of spins has been the subject of intensive research in recent years owing to the
interest in both fundamental research and practical applications of spintronics with low power
consumptions. Multiferroic tunnel junctions, i.e. magnetic tunnel junctions with ferroelectric barriers,
have been proposed to allow ferroelectric control of the tunneling spin polarization through the
magnetoelectric coupling at the interfaces. In this talk, I will present the experimental results which
showed a novel magnetoelectric mechanism producing a giant resistive switching effect in
multiferroic tunnel junctions consisting of complex-oxide La,;.,Sr,MnQO;electrodes and a ferroelectric
BaTiO, barrier.! By inserting a_La,sCa,sMnO; interfacial layer in the tunnel barrier, the tunneling
electroresistance can be increased from 30% to 10,000% due to the interfacial phase transition
between ferromagnetic metal to antiferromagnetic insulator driven by the ferroelectric polarization
reversal. We have also found that such interface phase transition can serve as a spin valve to control
the on and off state of the spin polarized tunneling for magnetic tunnel junctions. | will also discuss
some recent experimental evidence that a pulse voltage can induce magnetic state switching in the
tunnel junctions.
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