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Fig. 1. XRD patterns of Mumetal films grown at various substrate temperature : (a) as-deposited samples, (b) after annealing at 200 °C for 1 hr.
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Fig. 2. Magnetic hysteresis loops of Mumetal films at Ts = 50 °C and 75 °C.
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Fig. 3. Coercivities measured at various angles from the easy axis in
as-deposited samples.
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Fig. 5. Coercivities measured at various angles from the easy axis
after annealing at 200 °C, 1000 Oe for 1 hr.
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Fig. 4. Magnetic hysteresis loops of Mumetal films at 20 °C and 50 °C after annealing at 200 °C, 1000 Oe for 1 hr.
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Fig. 6. Anisotropy field of Mumetal film of as-deposited and annealed
samples at 200 °C, 1000 Oe for 1 hr.

S FAoz FFFR e 30°, 60°, 120° 150%04e Ha}
He| Wslr} ull-e- & 9ol A=A ASlaL vk A
A FEA] oiAdo] AAE s0°c] A9 A Il
o3} 90° HAlEo] 0.3 Oe ©|3tE ZHASPEA 7B 2 g9
g FAE BHoFal 3lon, = 20 °Col At vkl
AiEo g g 2xddA AFst kel vlsled Aok
o] & f=uA] FUTh. =S ST 9oellAe] HxlE
3olE BH 50 C7tAlE F43] A3t} 60 °C ool
A Tl F7HE 90 °C7HA] eRkskAl gk HojE)
wetx] dAjE|de dFoPiAdo] fE A% AE G
of ol Bo} & ojde] fEES & 4

Fig. 62 gAlg] 3F9 oy 271 wsls Hojsn),

—

HO
B RESP) Asted QR A1 B 900 ZhEeiA
24T Ao ARSI AR R SHewr)
Z7RI5E oy AIE Rasleth 200 °Col A
A @ olF AAHLR oy 7ol ZANAT U
Fouge] Z7ksidrt. 1BLwr} e 50°C ofsjolA of
129 A1l 50°C olgelAte] ol A7RT 6 &
2h2 Uehith. oA TIRews) rleg 2ol uA)
S AN B ool F1sk kA1l

ol

o

—49 -

Rf magnetron sputtering = ©|-83l] Azpr|y A4S
YER= Mumetal BHERS- 2715l 71852 W3k
718A AR, AdE dxle ek v f=
e Ao WY Wkl 300 2HHo®E 180°
7R A71e|EFa-e A8t AT

EXEFele 71HeE 50°C A uw Y= oo FF
27t SRS 8ol WEke] BAE

A 200°C E7100M & Az B2t AR GAE
£ FsHH 7g ol R doligo] sy )
=7} 50°C o3l wf & oA AL Yehich o
FoAde IAY AE B 50°Co 7R 2 fEEH.

HAlel 2

e
s
als
R

7Ts/d AHAE ATAE ReCAMM)] 2J3]
A=A AAE=HYS

F

I
O
e

a

[1] Andrew S. Kao and Prakash Kasiraj, IEEE Trans. Magn.,
27(6), 4452(1991).

[2] Hiroshi Funaki, Satoshi Okanoto, Osamu Kitakami and Yutaka
Shimada, Jpn. J. Appl. Phys., 33, 1.1304(1994).

[3] M. Kitada and K. Yamamoto, J. Magn. Magn. Mater., 147,
213(1995).

[4] 84, o1, A9, e, 3715, $87, =718}
2], 6(4), 242(1996).

(5] 7%, o134, H83, d=A18138] ], 114), 163(2001).
[6] David Jiles, Introduction to Magnetism and Magnetic Materi-
als, 2nd Edition, Chapman & Hall, London (1998) p. 337.

[7] T. Tanaka, T. Kobayashi, M. Takahashi and T. Wakiyama,
IEEE Trans. Magn., 26(5), 2418(1990).

[8] B. Dieny, V. S. Speriosu, S. Metin, S. S. P. Parkin, B. A.
Gruney, P. Baumgart and D. R. Wilhoit, J. Appl. Phys., 69,
4774(1991).

[9] W.J. Gallagher, S. S. P. Parkin, Yu Lu, X. P. Bian, A. Marley,
K. P. Roche, R. A. Altman, S. A. Rishton, C. Jahnes, T. M.
Shaw and Gang Xiao, J. Appl. Phys., 81(8), 3741(1997).



50 - 3F=2}718} 8] 2] Volume 12, Number 2, April 2002

Effect of the Growing Temperature on the Induced Anisotropy of Mumetal Thin Film
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Soft magnetic Mumetal thin film was fabricated under magnetic field at various substrate temperatures. High vacuum annealing was
carried out at 200 °C during 1 hr. The in-plane anisotropy of Mumetal thin film was determined from hysteresis loops measured by
VSM when the sample axis varied from the field direction from 0° to 180°. As the substrate temperature increases, the coercivity in
easy direction decreases, but uniaxial anisotropy deviates from the field direction. After vacuum annealing at 200 °C for 1 hr, the
uniaxial anisotropy is improved irrespective of substrate temperature. When the substrate temperature was 50 °C, the anisotropy field is
4.3 Oe. As the substrate temperature increases anisotropy field decreases. Uniaxial anisotropy of Mumetal thin film was formed best at
50 °C before and after annealing.
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