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Fabrication and Characterization of
Ferromagnetic Tunnel Junction with Transition Metal Oxides
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Abstract: A novel ferromagnetic tunnel junction with transition metal oxides has been fabricated with
photo-lithographic technique. Well defined tunneling properties were observed in a novel barrier material of
TiO, with the thickness down to 2 nm. Spin dependent transport properties have been confirmed for Fe;O,/
TiO,/M (M=Co, Co/NiFe, NiFe) tunnel junctions, where highest magneto-resistance (MR) change of 7%
was observed for Co. Drastic improvement of field sensitivity was attained with the exchange coupled Co/

NiFe bi-layer.
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Fig. 1 V-I properties of a Fe,0,(50 nm) /TiOy
(2 nm)/Co (50 nm) measured at various
temperatures ranged from 60 to 250 K.
The broken lines represent fittings to the
Simmons theory.
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Fig. 2 Temperature dependence of tunneling barrier
height of TiO, with the film thickness of 2 nm.
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Fig. 3 MH and MR hysteresis curves of a Fe;0,
(50 nm) /TiOy (2 nm) /Co (50 nm).
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Fig. 4 MR curves of a Fe;0,(50 nm)/TiO,

(2 nm)/Co(50 nm) and Fe,O, (50
nm) at 300 K and 77 K.
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Fig. 5 Temperature dependence of MR values. Insert:
MR curve at 120 K.
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Fig. 6 Bias dependence of MR values with Fe;0,
(50 nm)/TiOx(2 nm)/NiFe(50 nm) and
Fe,0, (50 nm) /TiO, (4 nm) /NiFe (50 nm).
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Fig. 7 Comparison of field sensitivity for tunnel
junction with various ferromagnetic layers.
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