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Magnetoresistance (MR) is the change of electrical resistance in a material occurring upon the
application of a magnetic field.! Since the first observation of MR in Fe by William Thomson in
1856, different MR phenomena has been discovered, sometimes understood, and exploited in the
recent years. In particular, the engineering of thin films and multilayers opened the way for the
realization of devices showing large MR effects like to so-called giant-MR (GMR)? and tunnel-MR
(TMR),® which opened the way for the realization of innovative spin-based electronic devices for
applications in magnetic field sensing (high density hard disks) and non-volatile memory devices
(magnetic RAM, MRAM). In this talk, | will present the basic principles of MR phenomena focusing
on the exploitation of MR effects in spintronic devices. Results of MR measurements in magnetite
(FesO,4) films deposited by chemical vapour deposition will be presented, together with a
correlation between MR and the atomic-scale properties of FesO,4 as investigated by Mossbauer
spectroscopy.® | will present our efforts in the development of a full in situ atomic layer/chemical
vapour-deposition system for the synthesis of magnetic tunnel junctions for memory applications,
an activity performed in the framework of the SPAM? project.®
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