£39% H10M Ak %K Vol.39  No.10
2003 4E 10 A 1043—1046 & ACTA METALLURGICA SINICA Oct. 2003 pp.1043-1046

¥E (Nips1Feo.10)1-:Cr; B4 BIEEEXT Nip s1Fep 19
8 R M RO ES A A B2 )

5% Drik Kk ¥ FTri xa&d
CRRBHEAEHRMES LR, LR 100083)

W B FEAESRNFERHESTHEREML (Nig.s1Feo.10)1--Crz HHTFER Nig si1Feo.10 W, BIRTHFERS
B MR A A B W, SREH: URT B (Nio.siFeo.10)0.63Cro.37 BEX 5.5 nm 8, Nio.s1Feo.19(20.0 nm)
WS E ReeE sl (AMR) #3% (2.53+0.06)%; 24 Cr (& &% 0.36 8f, Nio.g1Fe.10(60.0 nm) #kss AMR &%
(3.3540.06)%. AFM % XRD Sf9t#%. ARERSEHE (BEA% 2.8, 5.5 71 8.3 nm) & Nio.s1Feo.10(20.0 nm) #
BRE SRR 248y 35.2 nm, B3 111 SHHERA, AMR @Rk, e 111 %88 AR Cr &% (4
%% 0.28, 0.36 f1 0.41) &4 Nig.s1Fe0.10(60.0 nm) MBRE T RB R+ 111 HAREEREHES, AMR E8AH,
%t Bt AR R T TR R R T K, Nio.siFeo.10111 fi7 w38,

R@A Nio.siFeo.10 Wi, (Nio.s1Feo.10)1-2Cr. TR, SHEAMEHE, SRRT, 111 24
bk %S TG113 RIRIRE A YRS 0412—-1961(2003)10—-1043—04

EFFECTS OF COMPOSITIONS AND THICKNESSES OF
(Nig s1Feo.19)1--Cr, SEED LAYERS ON MAGNETISM
AND MICROSTRUCTURE OF Nigsi1Fep19 FILMS

LI Haifeng, MA Jidong, ZHANG Hui, YU Guanghua, ZHU Fenguwu
Department of Materials Physics and Chemistry, University of Science and Technology Beijing, Beijing 100083

Correspondent: ZHU Fengwu, Tel: (010)62333882, E-mail: fwzhu@public.fhnet.cn.net

Supported by National Natural Science Foundation of China (Nos.19890310 and 50271007)
Manuscript received 2002-11-18, in revised form 2003-02-18

ABSTRACT High magnetoresistance Nig g)Fep 19 films grown on the seed layers of (Nig g1 Fep.19)1-=
Cr, have been fabricated with magnetron sputtering and the effect of compositions and thicknesses
of the seed layers on magnetism and microstructure of Nigg;Feg 19 films was studied. It has been
found that an anisotropic magnetoresistance (AMR) value, (2.5310.06)%, of Nigs1Feg.19 (20.0 nm)
film appears as the seed layer is at x ~0.37 with a thickness of about 5.5 nm, and the AMR value,
(3.35+0.06)%, of Nig.g1Fep.19 (60.0 nm) film corresponds to x ~ 0.36 and a thickness of about 5.5 nm.
The results of atomic force microscope and X-ray diffraction show that the average grain sizes of
Nig_g1Fep.19 (20.0 nm) films with seed layer thicknesses of 2.8, 5.5 and 8.3 nm are almost the same as
35.2 nm. However, their 111 textures are obviously different, the 111 peak is the strongest when AMR
value is the maximum. Both average grain sizes and 111 textures of the Nig g1 Feg.19 (60.0 nm) films
with Cr concentrations of 0.28, 0.36 and 0.41 have much difference. when AMR value is maximum,
the average grain size is the largest and the 111 peak is the strongest.
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Fig.1 Anisotropic magnetoresistance (AMR) of the Nig.g1
Feo.19 (20.0 nm) films vs the thickness y of seed layer
(Nig.s1Feo.19)0.63Cro.37
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Fig.3 Local XRD patterns of the (Nig.g1Feo.19)0.63Cro.a7
(y nm)/Nio.g1Feo.19 (20.0 nm) films with y values of
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Fig.2 AFM images of the (Nig.s1Feo.19)0.63Cro.37(y nm) / B 4 NipsiFeo.1p (60.0 nm) ¥ AMR {HEERTE
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sizes of all Nig.s1Fep.10 films to be about 35.2 nm tent x of seed layer (5.5 nm)
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Fep.19 (60.0 nm) films with z equal to 0.28 (a), 0.36
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Fig.6 Local XRD patterns of the (Nip.g1Fep.19)1—-2zCrz/
Nig.g1Feo.19 (60.0 nm) films with z equal to 0.28 (a),
0.36 (b) and 0.41 (c)

(b NiggiFep19 BHEE 60.0 nm /). 1)
Nig g1 Feo.10 W AMR AR RESEARR TR 111 f5
SRR B AR, BRMEEMINT XS E B FRE
&, AT A R, KRR PSR,
E TR TS, AMR E#m.
3 4t

Hll &t T AL R A (Nip.s1Fep.10)1-2Crz / Nig g1

. Fep.19 WRE. EREH 20.0 nm B Nig g1 Feg.10 AR F

TREERAWL, REFH (111) RTRSHIE AMR i
KEJEEFH; FEREY 60.0 nm ) Nig.g1Feo.10 WK, K
EMTES Cr BN, KRR FY (111)
BEHESEHE AMR E¥KWEZERE.

£330

[1] Tsang C, Decker S. J Appl Phys, 1981; 52; 2645
[2] Tsang C, Lin T, MacDonald S. IEEE Trans Magn, 1997;

33: 2866

[3] Mcguire T R, Potter R 1. IEEE Trans Magn, 1975; 11:
1018

[4] Aker M A, Mapps D J, Ma Y Q. J Appl Phys, 1997; 81:
4122

[5] Aker M A, Mapps D J, Ma 'Y Q. IEEE Trans Magn, 1998;
34: 1147

[6] Miyazaki T, Ajima T, Sato F. J Magn Magn Mater, 1989;
81: 86

[7] Funaki H, Okamoto S, Kitakami O. J Appl Phys, 1994;
33: 1304

[8] Lee W Y, Toney M F, Mauri D. IEEE Trans Magn, 2000;
36: 381


http://www.cqvip.com

