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Abstract: On the basis of chemical properties of the elements (Mn, Fe, Co, etc.) contained in the pinned
layers of spin valves (SVs) with oxide layers (OXLs), we attempted to clarify the effect of reaction
mechanism of these elements on the thermal properties of SVs. The thermal degradation of MMn-based (M
= Fe, Co, Ir, Pt, etc.) specular SVs at high temperatures (> 250?C) is thought to be caused by the diffusion of
the Mn component in the structure. The role of Mn oxide as a diffusion barrier of Mn migration was
clarified by the secondary-ion-mass spectroscopy (SIMS) and X-ray photoelectron spectroscopy (XPS)
depth profile analyses. Mn diffusion in the free layer was inhibited at up to 300?C in a SV with an OXL,
where MnO formation occurs in the OXL, which is confirmed by the MnO 2p3 ” and 2p1 ” peaks. As Mn
diffused from FeMn (without an OXL), there appeared to be no significant oxide formation in the pinned
layer. The details of the possible reaction mechanism concerning the chemical elements that exist in the
OXLs can be understood by utilizing the standard Gibbs free energy change (??G?) as a function of
temperature for all chemical elements (Co, Fe, Mn, etc.). ?? 2006 The Japan Society of Applied Physics.
Author Keywords: Diffusion barrier; GMR; Specular spin valve; Thermal stability

Index Keywords: Diffusion; Gibbs free energy; Magnesia; Thermodynamic stability; Diffusion barrier;

GMR; Mn migration; Specular spin valve; Reaction kinetics

Year: 2006

Source title: Japanese Journal of Applied Physics, Part 1: Regular Papers and Short Notes and Review
Papers

Volume: 45

Issue: 1:00 AM

Page : 88-92

Link: Scorpus Link

Correspondence Address: Yu, S.-C.; Applied Physics Laboratory, Department of Physics, Chungbuk
National University, Cheongju 361-763, South Korea; email: scyu@chungbuk.ac.kr

ISSN: 214922

CODEN: JAPND

DOI: 10.1143/JJAP.45.88

Language of Original Document: English

Abbreviated Source Title: Japanese Journal of Applied Physics, Part 1: Regular Papers and Short Notes and


http://www.scopus.com/inward/record.url?eid=2-s2.0-31544449140&partnerID=40&md5=3cffd7abd7c09fdab3e75387641535ac

Review Papers

Document Type: Article

Source: Scopus
Authors with affiliations:

1.

Quang, H.-D., Applied Physics Laboratory, Department of Physics, Chungbuk National University, Cheongju 361-763, South
Korea, Department of Physics, College of Natural Science, Vietnam National University, 334-Nguyen Trai, Hanoi, Viet Nam
Sinh, N.-H., Department of Physics, College of Natural Science, Vietnam National University, 334-Nguyen Trai, Hanoi, Viet

Nam

. Suhk-Kun, O.H., Applied Physics Laboratory, Department of Physics, Chungbuk National University, Cheongju 361-763,

South Korea

Huynh, T.-N., Applied Physics Laboratory, Department of Physics, Chungbuk National University, Cheongju 361-763, South
Korea

Hien, N.T., College of Technology, Vietnam National University, Hanoi, Building E3, 114 Xuan Thuy Road, Cau Giay,
Hanoi, Viet Nam

Zidanic, J., Applied Physics Laboratory, Department of Physics, Chungbuk National University, Cheongju 361-763, South
Korea

Yu, S.-C., Applied Physics Laboratory, Department of Physics, Chungbuk National University, Cheongju 361-763, South

Korea

References:

1.

O 0 =N »n ok WD

e e e
o R L b = 2

16.

Kamigushi, Y., Yuasa, H., Fukuzawa, H., Koui, K., Iwasaki, H., Sahashi, M., (1999) Dig. Intermag, 99, pp. DB-01

Saito, A.T., Iwasaki, H., Kamiguchi, Y., Fuke, H.N., Sahashi, M., (1998) IEEE Trans. Magn., 34, p. 1420

Iwasaki, H., Saito, A.T., Tsutai, A., Sahashi, M., (1997) Dig. Intermag, 97, pp. HA-04

Takiguchi, M., Ishii, S., Makino, E., Okabe, A., (2000) J. Appl. Phys., 87, p. 2469

Li, H., Freitas, P.P., Wang, Z., Sousa, J.B., Gogol, P., Chapman, J., (2001) J. Appl. Phys., 89, p. 6904

Kim, Y.K., Lee, S.R., Song, S.A., Park, G.S., Yang, H.S., Min, K.I., (2001) J. Appl. Phys., 89, p. 6907

Anderson, G.W., Huai, Y., Pakala, M., (2000) J. Appl. Phys., 87, p. 5726

Colis, S., Guth, G., Arabski, J., Dinia, A., Muller, D., (2002) J. Appl. Phys., 91, p. 2172

Sakakima, H., Satomi, M., Sugita, Y., Kawawake, Y., (2000) J. Magn. Magn. Mater., 210, pp. L20

Veloso, A., Freitas, P.P., Wei, P., Barradas, N.P., Soares, J.C., Almeida, B., Sousa, J.B., (2000) Appl. Phys. Lett., 77, p. 1020

. Imizu, Y., Klabunde, K.J., (1985) Catalysts of Organic Reactions, p. 421. , ed. R. L. Augustine Marcel Dekker, New York

Tan, B.J., Klabunde, K.J., Tanaka, T., Kanai, H., Yoshida, S., (1988) J. Am. Chem. Soc., 110, p. 5951

. Carver, J.C., Schweitzer, G.K., Carlson, T.A., (1972) J. Chem. Phys., 57, p. 973

Li, K., Wu, Y., Qui, J., Han, G., Guo, Z., Xie, H., Chong, T., (2001) Appl. Phys. Lett., 79, p. 3663
Moulder, J.F., Stickle, W.F., Sobol, P.E., Bomben, K., (1995) Handbook of X-ray Photoelectron Spectroscopy, p. 468. ,
Perkin-Elmer, Eden Praire

Lide, D.R., (2003) Hundbook of Chemistry and Physics, pp. 5-11., ed. D. R. Lide (CRC Press, Boca Raton) 84th ed



