Accepted Manuscript

Journal of

ALLOYS
D COMPOUNDS

Columnar structural FePt films with good perpendicular anisotropy induced by tuning
the crystal structure of doping materials

K.F. Dong, J.Y. Deng, F. Jin, W.Q. Mo, J.L. Song, J.S. Chen

PII: S0925-8388(17)33391-1
DOI: 10.1016/j.jallcom.2017.09.329
Reference: JALCOM 43385

To appearin:  Journal of Alloys and Compounds

Received Date: 24 July 2017
Revised Date: 8 September 2017
Accepted Date: 29 September 2017

Please cite this article as: K.F. Dong, J.Y. Deng, F. Jin, W.Q. Mo, J.L. Song, J.S. Chen, Columnar
structural FePt films with good perpendicular anisotropy induced by tuning the crystal structure of doping
materials, Journal of Alloys and Compounds (2017), doi: 10.1016/j.jallcom.2017.09.329.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jallcom.2017.09.329

Columnar structural FePt filmswith good
per pendicular anisotropy induced by tuning the

crystal structure of doping materials

K. F. Dong™ ", J.Y. Dend, F. Jin®® W. Q. Mo*® J. L. Sond'®, J. S. Chef

#School of Automation, China University of Geoscies,idWuhan 430074, China

® Hubei key Laboratory of Advanced Control and Ingelht Automation for Complex Systems,

Wuhan 430074, China

“Department of Materials Science and EngineeringioNal University of Singapore, Singapore

117576, Singapore

Abstract

Crystalline ZrQ doping would degrade the perpendicular textureedit films due to the epitaxial
growth of FePt (200) textured phase on the tetralg(®02) textured Zr@ In the present paper,
crystalline HfQ was used to replace crystalline Zr&s the crystalline doping material and FePt
media with columnar structure and good perpendicaésotropy were achieved. It is found that
HfO, crystallized on TiON intermediate layer presenteel toexistence of both monoclinic and
tetragonal phase. The extremely large lattice misimstrain (around 25-28%) between FePt and
HfO,would prohibit the (200) or (001) epitaxial growdhFePt phase on H#OThis would cause
FePt-HfQ film to have better (001) texture and perpendicalasotropy compared to FePt-ZrO
films. By tuning the crystal structure of dopingystalline phase material, columnar structural
FePt films with better perpendicular anisotropylddue obtained, which may offer a method for
the application of FePt media in heat assisted etagrecording.
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