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Fig. 1. Schematics of metal masks (a) and junction structures (b), (c).

Table I. Deposition conditions for magnetic tunneling junctions.

Conditions Power  Pressure Working . TS Depo.
Layers W) (mtorr) gas distance rate
(cm) (Alsec)

Cr 25 4.3 Ar 5 25
co 15 4. Ar 5 1.54
Al 7 8.6 Ar 5 0.93

Oxidation 25 27 Oy :Ar=1:2 5

Nig Fejo 14 43 Ar 5 2
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Fig. 3. Variation of Hc of the Co bottom electrode in Cr(t A )/Co(100
A) with various Cr thickness.
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Fig. 7. Cross sectional TEM image of tunneling junctions with a
optimum oxidation time (70 sec) (a) and over oxidation (140 sec) (b).
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The Electromagnetic Properties in Uncoupled Tunnel-junction
with Various Cr Seed Layer
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Cross-geometrical Cr/Co/Al-O,/Co/Ni-Fe tunnel junctions were fabricated by magnetron sputtering. To form an insulating layer,
The Al layer was oxidized in an atmosphere of oxygen-argon mixture at low power after deposition. To enhance the coercivity of the
bottom Co layer, The Cr seed layer was deposited on the glass and it led to increase in coercivity. The coercivity increase is due to the
increase of roughness through the Cr thickness. In over oxidation time, the oxidation of Co bottom layer and flat interface of insulator
can increase the bottom Co coercivity. But TMR ratio gradually decrease. TMR ratio is relevant with Cr thickness, insulator thickness,
and oxidation time. The maximum TMR ratio was 14% at room temperature and the TMR ratio was decreased to half at 0.51 V.

Key words : Cr seed layer, coercivity, electrode roughness, MR ratio, interface



