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Synopsis
fcteosnrae )

Magnetoresistance in multilayers is between several times and several times an order of magnitude larger than

conventional magnetoresistance, gaining it the name Giant magnetoresistance (GMR). These multilayers have potential

applications in head sensors in hard disk drives or magnetic encoders. We investigated the multilayers and simultaneous-
ly improved high MR ratio and saturation field using ion beam sputtering (IBS). In this paper GMR characteristics of
NiFe/Cu and Co/Cu multilayers are reported in terms of film thickness and buffer layers.
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Table 1 Sputtering conditions for IBS
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| MERE(Y) | METRmA) [REEE (/)
. Nife| 500 60 0.0754
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g _ 1 Fe 300 60 0.0408
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Fig.2 MR ratio dependence on Cu film thickness in NiFe/Cu
multilayer
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Fig.3 MR ratio dependence on NiFe film thickness in NiFe/
Cu multilayer
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Fig.4 MR ratio dependence on bilayer repetition in NiFe/Cu
multilayer
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Fig.8 MR ratio and saturation field dependence on Cu film
thickness in Co/Cu multilayer
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Fig.9 Volume fraction of antiferromagnetic vs. MR ratio
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thickness in Co/Cu multilayer

{3, 1nm Tl MR &<, 2-3nm ic MR Ik E—7
12%%#5, 5nm LI ETIE MR Hid 5 BLITFiCES§
5,

— AT Hs i3 1 nm @ 100 Oe 22 585K L, 2nm
PIET 240 Oe &—Ei2% 5, Cr 73y 7 7 —D84AME, 2 nm
T MR i3 2 %55 L 18<, CriEE MR T 5iIc21ER
L, 12nm TEKRD 9.6 %% & V), 2L ET MR iR
0§ 5, Hsi3feRD@ER & F LT MR EABEWIZE D
LT3, CusSy 77 —DEAI, WEENE 25 &R
Dier ML), MRIGHET9 5, f0A0ES Hs DK
AR % LR LT W3,

2N HIZIBS THME L7z Co/Cu ZRIEICEBWTIS,
sy 7P —OREERBEIZL Y, MR R Hs 223Uz
DENDBD, 73y 77 —FBH T AT A TR SRS
Bl3ter -7z, 23y 7 7 —BOEEZ Cu, Fe, CroXy 7
7—DNETH Y, ZOFERIZ DC 2%y T S. Gangopad-




E&R&® Vol.49 No.3(1997).Pa9

iR

hyay 599 CoFe/Cu ZRIa Sy 77—yl —i HOEE

LTwa, AP AT 2o b2, FROTIRE T 728 —
FZA PZARLT AT ERICISHE RS L E T,

4. #&

i

IBb %W C, NiFe/Cu ZREillit, Co/Cu £ 2
= 7@ GMR RS2 THE 217, DL Foosda® itk

f;.

1) NiFe/Cu ZRIECiE, NiFe 1.5 nm, Cu 2.2 nm O
Iy 15 Jeiar &5 20 Rk © MR Helddickoy 4.3 % %1,
TR Hs (3 40 Qe flll L 720 B,

2) Co/Cu ZMIETE, Co1.0nm, Cu 2.4 nm DI
T, MR Iel3iche 12.5 2%, oAl iz hey 95 Oe #
1[&17

3) Co/Cu ZRINTIE MR IEhiehey & = AT, fufigh;

ilm‘/] RIS,

4)Co/Cu T3, Cu, Fe, Crs¥v77—hizks MR
l't, SRR O FHEUCE AL iR & i dn - 72,

H .2 I+ %" /shuii Tanoue

SRR SR
TLg bOZ7 AR EERTA

()&% : 06(489)5951)

SEN

1) M. N. Baibich, J. M. Brote, A. Fert, F. Nguyen Van Dau, Mag, 30, 298(1994)
F. Petroff, P. Eitenne, G. Creuzet, A. Friederich and ]. 8) ALRIIYA, A7FEf T WA L TURIS TR S A, 16,
Chazelas © Phs. Rev. Lett., 81, 2472(1988) 309(1992)

2) S.S. P. Parkin : Phs. Rev. Lett., 67, 3598(1991) 9) H. Holloway and D. J. Kubinski @ J. Appl. Phys, 19,

3 J. Mathon ! J. Mag., Magn. Mat., 100, 527(1991) 7090(1996)

4) B. Dieny, A. Vedyayev and N. Ryzhanova:]. Mag. 100 o=, hfRla, BN —, SEhEE, OO AR
Magn. Mat., 121, 366(1993) 150 £, 18, 345(1994)

5) SR, wdGAF, ST o L ALE IR ik, 17, 1) b, b A%, Tyl o b oAShs e &0 2 ik, 18, 381 (1995)
826(1993) 12) Sunita Gangopadhyay, Jian X. Shen, M. T. Kief, J. A.

6) [MFEES, T2 AT L E AR TR A A, 18, 401(1995) Banard and M. R. Parker ! Trans Mag., 31, 3933(1995)

7) D. Hannon, M. Krounbi and J. Christner : IEEE Trans.





