Journal of the Korean Vacuum Society
Vol. 5, No. 3, September 1996, pp. 258~262

Fe[NiFe/Cu] CtEH[2{Q| XI7|X& Falof| CHSt AT

dpiss - W - 017]Qt - HER
£

Yot Eesta), rdidtn &858
(19963 39 269 3%

The Study of Magnetoresistance in Fe[NiFe/Cu] Multilayers

B. S. Park, J. Y. Beak, K. A, Lee, J. W. Hyun*

Dept. of Physics Dankook University, *Dept. of Applied Physics Dankook University
(Received March 26, 1996)

2 - d.c. magnetron sputtering B © 2 | 2tgl Fe/[NiFe/Cu] CF&utS Fe 7| A &9 54, 3 &34 2
dx2 2 sl el 27| Mzt AW A7) @ A wlgkell WA Jgke) tate] 2AEALE Fe )
A5 FAZ F7hge ubeh200) S-Auiake) A7)zt Fr1ekd 2, 271 A8 Fe T0A 9l FAlolA o)
it 47%2 Roln o] uf 2HAF - v (field sensitivity)® HHE vtERACE Fe 71259 A& 70402 134
N71a HE35E HAHE o) 40FA Hdgt 53%5 ?’.m‘jﬂ Az x| mE 27|43 300T
ol ol A= 7riek Wz} glow, 3007 o]yl e A A4S e, o)z Cudl 3tol 23 Akl &3
o] Zoleh MR A o 2 AgE A E7he] v o] Wy o giglelo

Abstract - We have investigated the changes in magnetoresistive characteristics, interfacial roughness,
and preferred orientation with the Fe buffer layer thickness, annealing temperature, and the stacking
rumber of layers variation in Fe/[NiFe/Cu] multilayers by using the 3-gun d.c. magnetron sputtering
method. Intensity of the (200) orientation was increased with the increment of the Fe-buffer layer thick-
ness. We found a maximum magnetoresistance ratio of 4.7%, when the buffer layer thickness was 704,
and the field sensitivity also showed a maximum value at the same thickness. We varied the stacking
number of multilayers with fixing the Fe buffer layer thickness of 70A. When the stacking number was
40 layers, maximum MR ratio(5.3%) was observed. With the variation of annealing temperature no
change in the MR ratio was found beyond 300C. But, decrement of MR ratio was observed above
3007C. This decrement of the MR ratio was responsible for the increment of paramagnetic mixed layer
caused by the diffusion of Cu layer and the change of antiferromagnetic coupling.
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Table 1. Sputtering condition used in this experiment

Parameter Condition Parameter  Condition
" . _NiFe 15A
base pressure. 3.0x 10*Torr| Thickness Cu 10A
Ar Pre.  7.7x10*Torr FSe t?uitfgrr‘(r() 0~90 A
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Fig. 1. Fe-buffer thickness variation vs. (a) MR ratio, (b)
Sensitivity, and (c) R.
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Fig. 2. X-ray diffraction patterns with the Fe-buffer thic-
kness variation.
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Fig. 3. MR curves with stacking number variation. S.N.=
stacking number
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Fig. 4. Annealing temperature variation vs. (a) MR ra-
tio, (b) Sensitivity, and (c) R in glass/Fe, /[NiFeqs,y/
CU(u)A)]zo, 30, 40 multilayers
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