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Fig. 1. The change of exchange bias field with FeMn-
sputtering power for the Si/Ta/NiFe/CoFe/Cu/CoFe/FeMn/Ta
top spin valve structures.
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Fig. 2. (a) X-ray diffraction patterns of the spin valves with
FeMn pinning layer sputtered by different power conditions,
(b) Relationship between X-ray diffraction integrated
intensity of (111) y-FeMn plane and FeMn sputtering power,
(c) Relationship between the X-ray diffraction peak
FWHM(full width of half maximum) of (111) y-FeMn plane
and the FeMn sputtering power.
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Fig. 3. (a) The change of the exchange bias field as a function
of CoFe sputtering power for Si/Ta/NiFe/CoFe/Cu/CoFe/
FeMn/Ta the top spin valve structures, (b) X-ray diffraction
patterns of the spin valves with different CoFe-sputtering
power for the spin valve samples with the same power (150
W) of FeMn layer.

< M 3A txer) F43) 2AagE 4 4 v 1=
22 150 W HHF7lel) whE 3k oA A7]e] g4
74 FeMn (111) 9] A dhde] 7h4e]] 7]qls}
7oz oo}
$9] Aol M= vlel Zho] WA F3} A S
o] Auels) AHE HaAlA mo WA Al71E ZAL
g Az 2] w7 flsiMe A 2] An)
B Ae] He3ls, rli T2 SeME A4 7wt
ZAPgAel (11yme] a3 B2 SatE AR Ax
7} o4 £33 ke g8 XAl 3d B Aeeg 4
it

g 73432] CoFes}t AH-2-2l CoFe® HE|3}AL 3l
 Cud] ¢ FAA7} vl5- T8l 22 AuE A
< W3R A FAA 7} ofeld Aol Wl aelmE
G2 3 AzxAdE IS 3 F A Cu F9] A9}
B sHRhg wsiAlA mgteAle] M7 A 274 &
AL AT o] w Cu, CoFe, FeMn 22] 239

f

e

g=2}7)8}3]A] Volume 10, Number 2, April 2000

180
175F @

Cu3ow
1o f

165 |-

155 [-
150 |
145
140 | .
135 F
130 F
125 [
120 .

145 1 ) . i 1

1 2 3 4 5
Pressure(mtorr)

Exchange bias field(Oe)

Fig. 4. The variation of exchange bias field with the sputtering
pressure conditions of Cu interlayer.
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Fig. 5. The changes of the intertayer coupling field, MR ratio
and sensitivity with a function of Cu sputtering pressure for
the Si/Ta/NiFe/CoFe/Cu/CoFe/FeMn/Ta top spin valve
structures.
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Fig. 6. Exchange field dependence of MR ratio, sample
resistance, amplitude of resistance change for the top spin
valve structures produced by various sputtering conditions.
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Top spin valve samples with a structure Ta/NiFe/CoFe/Cu/CoFe/FeMn/Ta were deposited on a Si(100) substrate by
changing d.c. magnetron sputtering conditions and the exchange-bias and magnetic properties of samples were investigated.
The Exchange field, H,, increased with increase of sputtering power of FeMn from 30 to 150 W and CoFe from 30 to 100
W deposited on the Cu, the increase of H,, was found due to the improvement of preferred orientation of (111) FeMn phase
from XRD results. In the case of Cu, H,, decreased with the increase of sputtering pressure ranging from 1 to 5 mTorr. The
relationship between exchange field and resistance was investigated, spin valve samples with a large exchange field showed
the lower resistance, which was strongly dependent on the good crystallinity and grain size increase as well as lower
scattering effects. The Cu thickness was changed from 22 to 38 A for SU/Ta/NiFe/CoFe/Cu(t), 30 W/CoFe, 100 W/FeMn,
100 W/Ta spin valve structures, MR ratio of 6.5 % and exchange field of about 190 Oe were obtained for the sample with
Cu of 22 A thickness. The increase of exchange field with decrease of Cu thickness was explained by FM/AFM spin-spin

interaction.



