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Fig. 1. GMR and saturation magpnetic field of NiFeCr 55 A/(Cu/
CoFe 15 A) x 10/NiFeCr 55 A multilayer films.
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Fig. 2. Saturation magnetic flux B, vs the number of Cu 15 A/CoFe
bilayers for NiFeCr 55 A/(Cu 15 A/CoFe) x N/NiFeCr 55 A films,
The thickness of CoFe is varied: 10, 15,20 A.
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Fig. 3. Saturation magnetic flux By vs total CoFe thickness for
NiFeCo 55 A/(Cu 15 A/CoFe) x 6/NiFeCo 55 A multilayer films.
The thickness of CoFe is varied: 10, 15,20 A.
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Fig. 4. (a) Saturation magnetostriction as a function of the number of
bilayers for NiFeCr 55 A/(Cu 15 A/CoFe) x N/NiFeCr 55 A films
and (b) saturation magnetostriction compensated for magnetic dead
layers for films in (a). The thickness of the CoFe layer is varied from
10t020 A,
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Fig. 5. Film stress vs. the number of bilayers for NiFeCr 55 A/(Cu
15 A/CoFe ) x N/NiFeCr 55 A films. The thickness of CoFe layer is
varied from 10t0 20 A
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Magnetostriction and Stress of NiFeCr/(Cu/CogFey9) X N/NiFeCr Multilayer Films

Soonchul Jo*
School of Electronic Engineering, Soongsil University, Seoul 156-743, Korea

(Received 13 January 2010, Received in final form 12 February 2010, Accepted February 16 2010)

The magnetostriction and stress of multilayer NiFeCr/(Cu/CogFe;q) x N/NiFeCr films were investigated. As the number of Cu
15 A/CoFe 15 A bilayers was increased, the saturation magnetostriction decreased from —5.6 x 107 at 2 bilayers to —8.5 x 107 at 20
bilayers. A change of CoFe thickness from 10 to 20 A caused a decrease in the magnitude of tensile stress from 980 MPa to 590 MPa
as the number of Cu 15 A/CoFe 15 A bilayers increased from 2 to 20. The maximum magnetostrictive anisotropy field that could be
developed due to nonzero magnetostriction and stress is calculated to be 135.7 Oe when the number of Cu 15 A/CoFe 15 A bilayers

is 10.
Keywords : magnetostriction, stress, Cu/CoFe multilayer films, magnetostrictive anisotropy
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