The Magnetics Society of Japan

AAISH#KESE 23, 1285-1288 (1999)

Al Z wedge A [CHZRR U 72388 b > RIVES OB SUIRTIR
Magnetoresistive Effect in Ferromagnetic Tunneling Junctions
Fabricated from Wedge-Shaped Aluminum
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Ferromagnetic tunneling 80NiFe/Co/Al oxide/Co junctions with
various Al oxide thicknesses were fabricated. To prepare Al oxide,
a wedge-shaped piece of pure Al was sputtered without exposure
to air. The surface roughness of the unexposed samples was quite
small, while that of a sample with an air-leak tended to grow larger
with increasing oxidization time and also d,,. The tunneling
magnetoresistive effect (TMR) was observed at an Al thickness of
about 9 A for exposed junctions. Below this thickness, the barrier
height estimated from the I-V curve decreased. On the other hand,
the barrier height and thickness were roughly constant for junc-
tions with d,>9 A. This indicated that the metallic Al could exist,
causing a reduction in the TMR.
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Fig. 1 Schematic illustrations of the ferromagnetic tunnel-
ing junctions fabricated from wedge-shaped aluminum.
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Fig. 2 (a) Tunnel resistance and (b) TMR ratio of 80NiFe/
Al oxide/Co (@, 4 ) and 80NiFe/Co/Al oxide/Co (O, A)

junctions as a function of the Al thickness. The Al was oxi-
dized for 1000 (@ , O ) and 48 (&, A) hours.
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Fig. 3 (a) Barrier thickness and (b) height of 80NiFe/Al

oxide/Co (@ , &) and 80NiFe/Co/Al oxide/Co (O, &)

Jjunctions as a function of the Al thickness. The Al was oxi-
dized for 1000 (@, O ) and 48 (& , A) hours.
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Fig. 4 AFM images on the surface of 80NiFe/Co/Al oxide
films. The Al was sputtered (a) with an air-leak and (b) with-
out exposure.
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Fig.5 Ra values as a function of the Al thickness for 8ONiFe/
Co/Al oxide (O, O, @) and 80NiFe/Al oxide (V, A, &)
films.
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Fig. 6 Oxidization time dependence of the absorbance for
various types of junctions,
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Fig. 7 (a) Residual Al and (b) barrier height dependence of
the TMR ratio.
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