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Abstract

Electrical control of spins hasbeenthe subjectof intensiveresearchin recentyearsowing to the
interestin both fundamentalresearchand practical applicationsof spintronicswith low power
consumptionsMultiferroic tunneljunctions,i.e. magnetictunneljunctionswith ferroelectricbarriers,
have been proposedto allow ferroelectric control of the tunneling spin polarization through the
magnetoelectricoupling at the interfaces In this talk, | will presentthe experimentakesultswhich

showed a novel magnetoelectricmechanism producing a giant resistive switching effect in

multiferroic tunneljunctionsconsistingof complexoxide La,.,Sr,MnO; electrodesand a ferroelectric
BaTiO; barrier! By insertinga La,:Ca,sMnO; interfaciallayerin the tunnel barrier, the tunneling
electroresistancean be increasedfrom 30% to 10,000% due to the interfacial phasetransition
betweenferromagneticmetal to antiferromagnetiansulatordriven by the ferroelectricpolarization
reversal We havealsofound that suchinterfacephasetransitioncan serveasa spin valve to control
the on and off stateof the spin polarizedtunnelingfor magnetictunneljunctions | will alsodiscuss
somerecentexperimentalevidencethat a pulse voltage can induce magneticstateswitchingin the
tunneljunctions
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