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Fig. 1. Typical SDT junction with plasma oxidation Al,O,
barrier: (a) TEM picture, (b) Al thickness dependence of
TMR and RA, (¢) I-V curve.
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Fig. 2. Natural oxidation SDT junction: (a) MH loops for
SDT structure with NigsFe and NiggFe ferromagnetic layer.
(b) Interlayer coupling field and coercivity of NiysFe versus
Al thickness. (c) Interlayer coupling field and coercivity of
NigsFe versus natural oxidation time.
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Fig. 3. (a) Patterning process of natural oxidation SDT junction device. (b) Schematic drawing of a junction structure in cross
sectional view. (c) Optical patterns and 5 different junction sizes.
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Fig. 4. (a) Thickness dependence, (b) RA dependence, (c) annealing effects, and (d) bias voltage dependence of natural
oxidation SDT junction.
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Fig. 5. TMR curves of natural oxidation SDT junction: (a)
Pre-annealing, (b) post-annealing (1 hr at 190 °C), and (c)
TMR and RA dependence versus junction area
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Fig. 6. (a) Film structure, (b) TMR curves (pre- and post-annealing), and (c) I-V curve of natural oxidation SDT junction with
inserted CoFe layer and two different A1,Os barriers (10 A, 12 A). (d) The barrier structure of natural oxidized AL,O; with
roughness. The length of arrow means the magnitude of tunneling spin-polarization.
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Fig. 7. TEM images of (a) as-deposited and (b) post-annealing of natural oxidation SDT junction. (c) 3-dimensional and (d) 2-

dimensional AFM images.
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Fig. 8. (a) TMR and R4 dependence versus junction area in natural oxidation SDT junction. (b) Equivalent circuit for sheet
resistance and junction resistance. (¢) A schematic view for spin channel unit cell.
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Spin dependent tunneling (SDT) junction devices of Ta/NiFe/Ta/NiFe/FeMn/NiFe/CoFe/AlOx/CoFe/NiFe/Al with in-situ
naturally oxidized Al barrier were fabricated using ion beam deposition and dc sputtering in UHV chamber of 107 Torr. The
maximum tunneling magnetoresistance (TMR) and the product resistance by junction (RA) are 16-17% and 50-60 Qum?,
respectively. The values of TMR and RA with field annealing were slightly increased. The TMR and RA dependence versus
the junction area size was observed. These results were explained by using sheet resistance effect of bottom electrode and

spin channel effects.

Key words : natural oxidation, spin-dependent tunneling, junction resistance (R;), spin channel effect



