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Induced Uniaxial Magnetic Anisotropy in Very Thin Soft Magnetic Films
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The induced uniaxial anisotropy field Hy in very thin permalloy
films, sandwiched by seed and protective Ta and Cu layers, was
investigated. The value of Hy of the Ta/Cu/ NiFe,/Cu/Ta
films was found to decrease as the film thickness decreases
below 20 nm, even after an annealing procedure in a magnetic
field. This H, reduction is similar to that of Ta/ Ni;oFe,;/Ta films,
indicating that the H, reduction is independent of the surface
energy or crystal structure of the seed and protective layers.
Thickness dependence of film magnetostriction A,., of these
films did not show any clear correlation with that of Hy,
indicating that the H, reduction is not simply caused by the
magnetostrictive effect at thin films. The higher mobility of
surface atoms may disrupt the alignment of atom-pairs parallel to
the field direction during film deposition and annealing, resulting

in the smaller induced anisotropy of very thin films.
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g, 1 Thickness dependence of Hy of the

Ta/NisoFe,;/Ta and Ta/Cu/NijgFe,/Cu/Ta films.
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Fig. 2 Thickness dependence of HEY of the

Ta/Cu/NisFeyn/Cu/Ta and Ta/NijgFe,/Ta films and

representative  magnetization  loops of  the

Ta/NizFe, (3 nm)/Ta films.

FIREL, RDISITFA T ENTED .

Npop = Mt Asurr. / (& Laitfusion)- )
T g IR LR SRR AN KV TE D L O AR
ThFTIBECHY, M PR TSI DM R TR D7
PR E £ TR THD. ¢ 1FIEETHY, tigusion (L5 T DHL
B O JE LAk LTS, BRH T Ta/NijgFe, /Ta BEOFE RIS
SNT, ZOEHRBE RN OB/ N ZRIEIZIV T 40T
AT SR FE R AR TRLTWD, T4y T4 7 IlHToT
I RSB OB AT 0 LT

Ta/NijoFe,/Ta BED A, Ny, OIEIFBEEIZLDHY 1X 107

HANHS ¥4k Vol. 25, No. 4-2, 2001

NI | -El ectronic Library Service



The Magnetics Society of Japan

6 T T T T T
4» 4
Apo = Moy + sy, /
2#‘/ -
¢t Ta/Ni,gFe,,/Ta/glass
2 0 ¥ S
£
2 J
¥ ¢
Ta/Cu/Ni;gFe,;/Cu/Ta/glass
4t ‘
as—depo.
"6 il 11 gl i ol S U -
1 2 5 10 20 50 100200 500
Film thickness, t (nm)
Fig. 3 Thickness dependence of A, of the Ta/

NiygFe,/Ta and Ta/Cu/NisgFe,,/Cu/Ta films.
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Fig. 4 'Thickness dependence of A,, of the Ta/

NiygFe, /Ta and Ta/Cu/NijgFe,/Cu/Ta films.
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Fig. 5 The values of AH, as a function of A, for
Ta/Ni,Feqo.(x = 77, 79, 81)/Ta films.
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