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Fig. 1. GMR-SV (a) major and (b) minor curves for the Glass/
Ta(80 A)/CoFe(75 A)/Cu(25 A)/CoFe(60 A)]/IrMn(80 A)/Ta(40 A):
(a) Exchange coupling field (Hy.. = 255 Oe), coercivity (H,. = 72 Oe)
of pinned CoFe/IrMn bilayer, and surface resistance (R, = 37.2 Q), (b)
interlayer coupling field (H;, = 13 Oe), coercivity (H; = 27 Oe) of
free CoFe layer, magnetic resistance ratio (MR=6.2 %), and
magnetic sensitivity (MS=0.8 %/Oe) are measured by 4-probe
method.
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Fig. 2. MR curves for Glass/Ta(80 A)/CoFe(t)/Cu(25 A)/CoFe(60 A))/
IrMn(80 A)/Ta(40 A) multilayer; (a) t=30 A and (b) £=90 A. The
increase of thickness of free CoFe layer did resulted in the increase of
coercivity (H,) and the decrease of magnetic sensitivity (MS).
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Fig. 3. The thickness dependence of free CoFe layer Hy, H;,, MR, and MS for CoFe( =30 A, 454,60 A, 75 A, 90 A)/Cu(25 A)CoFe(60 A)/
IrMn(80 A) GMR-SV multilayer: (a) coercivity (H;,) and interlayer coupling field (H;,) of free CoFe layer, (b) magnetoresistance ratio (MR) and

magnetic sensitivity (MS).
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Fig. 4. (a) Photo of micro-patterned 2 x 8 pm? GMR-SV device with 2-probe electrode. (b) Minor MR curve measured by 2-probe method. When
the sensing current was 10 pLA, the output working voltage uniformly increased from 2.7 mV. The magnetic sensitivity was 0.3 %/Oe. The some
fluctuation and asymmetric curve of MR output signal may be considered by covered magnetic pattern gap in (a).
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Interlayer coupling field, coercivity, magnetoresitance ratio, and magnetic sensitivity depending on the thickness of free CoFe layer
for the CoFe/Cu/CoFe/IrMn multilayer are investigated. In case of CoFe layer of 30 A thickness for the CoFe(t)y/Cu(25 Ay
CoFe(60 A)YIrMn(80 A) multilayer with ferromagnet/non-magnet/ferromagnet structure induced by IrMn layer, the lowest coercivity
and the highest magnetic sensitivity, which is contained soft magnetic property, are observed. On the other side, in case of CoFe layer
of 90 A thickness, there are the highest coercivity and the lowest magnetic sensitivity. The fabricated CoFe(30 A)/Cu(25 Ay
CoFe(60 A)}/IrMn(80 A) spin valve device with 2 x 8 um? patterning size are measured by two probe method, which is selected the
sensing current as the longitudinal direction and the easy axis as the transversal direction. The measuring magntoresistance ratio and
magnetic sensitivity of GMR-SV device having the soft magnetic property are 3.0 % and 0.3 %/Oe, respectively.

Keywords : free layer CoFe, soft magnetic property, magnetic sensitivity, 'lMn-CoFe GMR-SV device



