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Tunnel magnetoresistance effect in Fe/MgO/Fe,Os/Fe/lrMn junctions
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A ferromagnetic oxide tunneling barrier has been widely investigated for the realization of high
magnetoresistance effect or a highly-efficient spin injection source through the spin filtering effect. And
recently, spin transfer torque in these materials also attracts a new interest. However, high tunneling
magnetoresistance effect exceeding 100% at room temperature have never been reported in a magnetic
tunnel junction with a ferromagnetic oxide barrier. Possible reasons are difficulty in the formation of a
high-quality thin layer without an oxygen defect and poor magnetization reversal property of ferromagnetic
oxide materials. In this study, we fabricated a fully epitaxial magnetic tunnel junction, consisting of Fe(50
nm)/MgO (2 nm)/y-Fe;0; (treo)/Fe (10 nm)/IrMn(10 nm) and investigated the tunnel magnetoresistance
effect through the ferromagnetic oxide y-Fe,Oj; layer.

Multilayers were deposited on a single crystal MgO(001) substrate by molecular beam epitaxy. A
v-Fe,O; layer was synthesized by depositing metal Fe in atomic oxygen atmosphere supplied from a
thermal gas cracker. MgO barrier was introduced for the template of epitaxial growth of the y-Fe,O; layer
and also for preventing the magnetic coupling between the bottom Fe and y-Fe,O; layers. In order to
improve the magnetization reversal property of the thin y-Fe,O5 layer, an Fe layer of 10 nm was deposited
on it and exchange-coupled by a sputter-deposited IrMn layer. The film was patterned into magnetic tunnel

junctions of 3 X 12 pum in size.
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that the high-quality tunneling barrier is formed, Fig.1 The y-Fe,0; layer thickness dependence of
and the observed MR effect originates from the the RA value and MR ratio in Fe / MgO / y-Fe;03
tunneling through the y-Fe,Oj; layer. The MR ratio / Fe / IrMn junctions.

decreases monotonically in the thin thickness region of treo < 0.2 nm, however, interestingly, clear recover

of the MR ratio up to 120% was observed at around tg.o = 0.3 nm. This value is almost comparable to the

one obtained in the Fe / MgO / Fe junction (140%).
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