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Fig. 1. The shape of tunneling junction (substrate/Py/AL O,/
Co) Three junctions were made at the same time.
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Fig. 2. The shape of shadow mask used to make the
tunneling junctions. Each layer is grown successively.
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Fig. 3. The change of Al thin film resistance as a function of
plasma oxidization time. The Al,O; thickness was estimated
from the difference from initial resistance.
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Fig. 4. MR and tunnel resistivity as a function of oxidization
time.
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Table 1. Electrical measurements of tunnel junctions for various oxidization time

time MR R (Py) R 5 (Co) Ryp [
Sample Substrate (sec) (%) Q) © @ MQ pm2)
A SiO, (100) 15 (-)36.76 52.24 33.05 -1.50 -0.10
B SiO, (100) 30 21.74 53.80 24.24 2.48 0.12
C Si0,(100) 45 248 54.14 4302 150.50 9.39
D Si0, (100) 60 591 66.38 78.47 29.07 470
E SiO, (100) 90 0.66 54.58 164.60 953.53 158.76
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Fig. 5. Typical MR diagram of Py/Al,04/Co tunnel junction.
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Fig. 6. MR of sample A as a function of applied field at easy
and hard directions. Note the large MR with negative sign.
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Table 2. Electrical measurements of tunnel junctions for various substrates with fixed oxydization time

time MR R (Py) R (Co) R4P P
Sample Substrate (sec) (%) @ Q@ @ (MQ l-lmz)
D Si02(100) 60 591 66.38 78.47 29.07 4.70
F Si02(111) 60 (-)6.91 40.24 93.92 -2.87 -0.17
G Si(100) 60 (-)6.26 6.73 71.30 -2.71 -0.12
H Si(111) 60 0.17 6.75 55.12 191.00 8.59
I CG 7059 60 0.93 3221 72.71 510.30 16.77
J CG 2948 60 1.28 52.40 167.35 62.89 3.04
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fixed oxidization time of 60 s.
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Improvement of Substrate and Insulating Layer of FM/ALO;/FM
Magnetic Tunneling Junction and the Study of Magnetic Transport
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The effect of substrate and oxidization time on substrate/Py/Al,04/Co (Py=Nig Fe o) tunnel junction was studied. Samples
were prepared without breaking vacuum by changing shadow masks in-situ. The resistance of tunnel junctions increased, but
measured MR decreased with oxidization time. Negative MR was observed for samples of tunnel resistivity lower than 0.17
M.Q(um)l. MR resistivity decreased with the change of substrates in the order of thermally oxidized Si(111), Si(100), Coring
Glass 2948, Corning Glass 7059. Sign change and the variation of MR was explained with non uniform current effect.



