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Fig. 1. TMR ratio, R, and AR variations as a function of plasma
oxidation time.
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Fig. 2. Effective barrier height, effective barrier thickness, and V},
variations as a function of oxidation time.
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Fig. 3. Temperature dependence of TMR ratio and normalized TMR
ratio on oxidation time.
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Fig. 4. Temperature dependence of spin polarization on plasma
oxidation time. Solid lines indicate the fitted line using P(7) = Py(1-
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Table 1. Spin wave parameter o and P, for various plasma oxidation
time

Oxidation timf:)aramewr o (x10° K Po (%)
30 sec 30£0.266 345
40 sec 20+0.205 37.8
50 sec 10£4.742 40.3
60 sec 20+0.209 398
70 sec 20+0.508 38.6
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Table 2. Spin wave parameter and Py for various annealing

temperature
Oxidation tinl::r e o (<107 K™) Po (%)
As-deposited 10+£4.742 403
175°C 10+0.719 404
200°C 20+0.762 38.7
225°C 20+1.237 36.5
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A Study on Temperature Dependence of Tunneling Magnetoresistance
on Plasma Oxidation Time and Annealing Temperature
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We have studied to understand the barrier and interface qualities and structural changes through measuring temperature dependent
spin-polarization as functions of plasma oxidation time and annealing time. Magnetic tunnel junctions consisting of SiO,/Ta 5/CoFe
17/ItMn 7.5/CoFe 5/Al 1.6-Ox/CoFe 5/Ta 5 (numbers in nm) were deposited and annealed when necessary. A 30 s, 40 s oxidized
sample showed the lowest spin-polarization values. It is presumed that tunneling electrons were depolarized and scattered by residual
paramagnetic Al due to under-oxidation. On the contrary, a 60 s, 70 s oxidized sample might have experienced over-oxidation, where
partially oxidized magnetic dead layer was formed on top of the bottom CoFe electrode. The magnetic dead layer is known to increase
the probability of spin-flip scattering. Therefore it showed a higher temperature dependence than that of the optimum sample (50 s
oxidation). Temperature dependence of 450 K annealed samples was improved when the as-deposited one compared. But the sample
underwent 475 K and 500 K annealing exhibits inferior temperature dependence of spin-polarization, indicating that the over-annealed

sample became microstructurally degraded.

Key words : tunneling magnetoresistance, temperature dependence, oxidation time, annealing effect



