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Fig. 1. Geometry of tunneling junction. (a) Bottom elect-
rode (b) Barrier layer (¢) Top electrode.
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Fig. 2. Magnetization curve of Co(50 AYIrMn bilayer de-
pending on IrMn thickness. Magnetic field is parallel to the
bottom electrode.
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Fig. 3. Magnetic field shift of Co(50 A)/IrMn bilayer de-
pending on IrMn thickness.
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Fig. 4. Electrical resistance and TMR ratio of NiFe(183 AyCo(17 A)yAlL04(16 A)Co(100 A)/IrMn(lOO A) junction with
various active junction area. Magnetic field is parallel to the bottom electrode.
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Fig. 5. TMR ratio of NiFe(183 A)/Co(17 AYALO5(16 Ay
Co(100 A)/IrMn(lOO A) junction annealed at various tem-
perature for 1 hour in magnetic field of 330 Oe. Magnetic
field is parallel to the bottom electrode.
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Fig. 6. Electrical resistance and TMR ratio of annealed NiFe(183 A)/Co(17 AYALOx(16 A)YCo(100 A)/TrMn(100 A) junction
with various active junction area. The junction is annealed at 200°C for | hour in magnetic field of 330 Oe, parallel to the

bottom electrode.
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Fig. 7. Saturated electrical resistance and TMR ratio of
annealed NiFe(183 A)Co(17 AYALOy(16 A)Co(100 Ay
Ir'Mn(100 A) junction as a function of active junction area.
The junction is annealed at 200°C for 1 hour in magnetic
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NiFe/Co/Al,Oy/Co/ltMn  tunneling junctions were grown on (100)Si wafer and their spin-valve tunneling
magnetoresistance (TMR) was studied. The tunneling junctions were grown by using a 5-gun RF/DC magnetron sputter.
ALO, barrier layer was formed by exposing Al layer to oxygen atmosphere at 60°C for 72 hours. Strong exchange coupling
interaction is observed between the ferromagnetic Co and the antiferromagnetic Ir'Mn of Co/IrMn bilayer when IrMn is 100
A thick. NiFe(183 A )/Co(17 A)YALO,(16 A)Co(100 AyIrMn(100 A ) tunneling junction shows best TMR ratio of
about 10% in the applied magnetic field range of £20 Oe. The TMR ratio is improved about 23% and electrical
resistance is decreased about 34% when annealed at 200 °C for 1 hour in magnetic field of 330 Oe, parallel to the
bottom electrode. With increasing the active area of junction the TMR ratio increases while electrical resistance

decreases.



