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Table 1. Deposition conditions of M /Al;O3 /M (M =Fe
or Co) tunneling junctions,

Fe Co Al; O3

Base pressure 5x 1077 torr
Method dc dc rf reactive
Working pressure 5% 107 torr
Sputtering power 17W | 5W 250 W

Deposition temperature Room temperature

Sub. -to-target distance 40 cm
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Fig. 1. SEM surface and cross-sectional photographs
of the magnetic metal films deposited at 300 K: (a)
(b) Fe, (c) and (d) Co.
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Fig. 2. The hysteresis loops obtained at 300 K of Fe
(1000 A) and Co(1000 A) thin films grown on Si (001).
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Fig. 3. Variation of the stoichiometry of the reactively
sputterd Al,O; thin films at 300 K with the pressure
ratio Doz /Drot in an  Ar- O, mixture: prot=5x107°
torr.

Fig. 4. SEM surface and cross-sectional images of
reactively sputtered Al,Os films at 300 K and oxygen
partial pressure ratio of (a) and (d) 7.5 %, (b) 10 %,
(c)125%
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Fig. 5. I-V curves of Pt /Al,O; /Pt junctions measured
at 300 K. Here, ¢ and O: denotes the thickness of the
Al, Oy layer in nm and oxygen partial pressure ratio.
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Fig. 6. Auger depth profile of a Pt /Al.O; (100 A)
/Pt junction deposited at 300 K.
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Fig. 7. I-V responses of nominally 100-A-thick Al.Os
junctions with Fe and Co magnetic electrodes measured
at 300 K: (a) Co as top electrode; (b) Fe as top elec-
trode.

2o}, 0.05 V olahe] Aol 4l A Cool A= Fe
ol Aael HEAFE 247 #46 koA 4 ka Hz
Pt /Al,Os (100 A) /Pt A& 100 MQ ol v sk
ks 2ol FAG HFyA Y Asirh doldg o

nonomhic 7 Eo| #aid HEsA edgkeh ol AL, T
S4o] ¢l PtE AT
Cov} Feg Ao AL83 7

o o4 intermixing 3 W& 445

sho} "ola) AW zlAle] Aol wE AHA &I
ZrloA 7lglste Aoz Agdrt olF #Hqlds]
2 ske] AESE & 3holvt

10

Peak-to-Peak
S [+)} o]

N

s e T T e T

0 1 2 3 4 5 6 7
Sputtering Time (min)

Peak-to-Peak

0 1 2 3 4 5 6 7
Sputtering Time (min)

Fig. 8. Auger depth profiles of nominally 100- A-thick
Al,O; junctions with Fe and Co magnetic electrodes:
(a) Co as top electrode ; (b) Fe as top electrode.
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Fig. 9. Magnetoresistance (MR) responses of nominally
100-A-thick ALO; junctions with Fe and Co magnetic
electrodes measured at 300 K: (a) Co as top electrode ;
(b) Fe as top electrode.
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We have investigated tunneling magnetoresistance (TMR) properties of Fe /Al,O3 /Co magnetic trilayer
junctions sputtered on single-crystal Si{001) substrates. Al,O; layers with thicknesses of 50~200 A were deposited di-
rectly on the bottom ferromagnetic layer by a reactive rf sputtering. For comparsion, we prepared Pt /Al,O; /Pt tunnel
junctions whose current-voltage (I-V) characteristics measured at 300 K indicates that reactively sputtered Al,Qs is a
particularly good material for thin insulating barriers and allows us to form pinhole-free tunnel barriers. The magnetic tun-
rel junctions exhibit changes of tunnel resistance of about 0.1 % at 300 K with an applied magnetic field and it was found
that most junctions with Co as a top electrode have rather good I-V and TMR characteristics compared to those with
Fe as a top electrode. These results were discussed in relation to their interfacial properties on the basis of those for

Pt /AL, O /Pt.



