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Table I. Sputtering conditions of NiFe/CoO/Co tunnel
junction

Co NiFe
271RF 1 X107 Torr 1X 107 Torr
APz E 3 mTorr 3 mTorr
2~ E13] power 50 W 70W
Arrf 10 sccm 10 sccm
ZHET 40 A/min 85 A/min

Table IL. Oxidation conditions of Co bottom ferromagnetic
electrodes

CoO
AFSA| 7} 30%~5%
- RF power 120 W
gz }_E_u Ak
= Fabsh AbAf 10 sccm
AbAetH 100 mTorr
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Fig. 1. (a) Schematic of the junction structure, (b) Schematic
of MR measuring system.
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Fig 2. M-H curve for Co/CoO/NigFe,, tunnel junction in
which barrier layer was formed by plasma oxidation of Co
(20 sec.).
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Fig 3. Magnetoresistance curve for Co/CoO/NigFey, tunnel
junction in which barrier layer was formed by plasma
oxidation of Co (20 sec.).
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Fig. 4. M-H curve for Co/CoO/NigFe,, tunnel junction in
which barrier layer was formed by plasma oxidation of Co
(80 sec.).
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Fig. 5. Magnetoresistance curve for Co/CoO/NigyFe;o tunnel
junction in which barrier layer was formed by plasma
oxidation of Co (80 sec.).
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Fig. 6. Rs (€/[]) of CoO vs. Plasma oxidation time.
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Fig. 7. M-H curve for Co/CoO/NigyFe,; tunnel junction in
which barrier layer was formed by thermal of Co (48 hr.).
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Fig. 8. Magnetoresistance curves for Co/CoO/NigyFe,y tunnel
junction in which barrier layer was formed by the thermal
oxidation of Co (48 hr.), MR ratio (%), Resistance (Q2). (a) At
a sensing current of 0.02 mA, MR 2.8 %, (b) At a sensing
current of 1.50 mA, MR 27 %, (c) At a sensing current of
1.58 mA, MR 120 %.
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Fig. 9. Sensing current dependence of MR characteristics and
Junction resistance.
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Fig. 10. Junction resistance dependence of MR characteristics
and output signal.
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MR characteristics in magnetic tunnel junction using CoO as the oxide barrier were investigated. Spin-dependent tunnel
junctions were fabricated on 4° tilt-cut (111)Si substrates in 3-gun magnetron sputtering system. The top and bottom
ferromagnetic electrodes were NigoFe,o (300 A) and Co(300 A), respectively. The oxide barriers (CoO) were formed by the
thermal oxidation at room temperature in an O, atmosphere and the plasma oxidation. The increase of coercive field due to
antiferromagnetic-ferromagnetic coupling has been observed in O, plasma-oxidized CoO based junctions at room
temperature. At a sensing current of 1 mA, MR ratios of O, plasma-oxidized CoO based junction and thermal-oxidized CoO
based junction at room temperature were 1 % and 5 %, respectively. Larger MR ratios are observed in magnetic tunnel
juctions with thermal oxidized CoO when sensing current more than applied 1.5 mA. At a sensing current of 1.5 mA, we
have observed MR value of 28 % and specific resistance (RA =R X A) value of 10.9 kQ X um®. When specific resistance
values reached 2.28 kQ X um?, we have observed that MR ratios become as high as 120 %.



