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Fig. 1. Schematic illustration of a sample : (a) cross-sectional
view of a junction, (b) top view of a junction and (c) junction
map on a sample.
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Fig. 2. Schematic illustration of the ICP magnetron sputter.
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Table L. Sputtering condition of the each layer

Layer depo. rate Ar flow Pressure Power  Power
(A/sec)  (sccm) (Pa) (target/W) (coil/W)
Ta 0.5524 2.1 0.078 150 20
NiFe  0.6681 2.1 0.078 150 20
CoFe  0.4425 2.8 0.107 150 20
Al 0.8813 0.7 0.078 150 20
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Fig. 3. Schematic illustration of the ICP oxidation.
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Fig. 4. Schematic illustration of (a) a MR measurement system
and (b) probe system.
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Fig. 5. MR and R distribution on each sample.
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Fig. 6. (a) R vs. H curves, (b) spin flip-initiating field and (c)
spin flip-finishing field for various resistance.
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Fig. 7. MR vs. R plot for each sample.
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A Study on Magnetoresistance Uniformity of NiFe/CoFe/AlO/CoFe/Ta
TMR Devices Prepared by ICP Sputtering
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Department of Materials Science and Engineering, The University of Seoul, Seoul, 130-743, Korea
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We prepared TMR junctions of NiFe(170 A )/CoFe(48 A)AI(13 A)-O/CoFe(500 A)Ta(50 A) structure on 2.5 X2.5
cm? area Si/SiO; substrates in order to investigate the uniformity of magnetoresistance(MR) value using a ICP magnetron
sputter. Each layer was deposited by the ICP magnetron sputter and tunnel barrier was formed by the plasma oxidation
method. We measured MR ratio and resistance of TMR devices with four-terminal probe system by applying external
magnetic field. Although we used ICP sputter which is known as superior to make uniform films, the standard variation of
MR ratio was 2.72. The variation was not dependent on the TMR devices location of a substrate. We found that MR ratio
and spin-flip field (H's) increased as the resistance increased, which may be caused by local interface imegularity of the
insulating layer. The variation of resistance value was 64.19 and MR ratio was 2.72, respectively. Our results imply that to
improve the insulating layer fabrication process including annealing process to lessen interface modulation in order to mass
produce the TMR devices.
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