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Abstract

Magnetotransport properties of La
���

Sr
���

MnO
�

(LSMO) (1500 As )/YSZ (100}1500 As )/SiO
�
/Si (1 0 0) bilayers were

investigated by low-"eld magnetotransport measurement at room temperature. It is observed that MR ratio of the "lms
with a YSZ bu!er layer (MR"0.43%) was much higher than those of the "lms without a bu!er layer (MR"0.21%).
The better results of the LSMO "lms with a YSZ di!usion barrier are deduced to be related to the improvement of
microstructure of the "lms and the reduction of the interface reaction between the "lms and SiO

�
/Si (1 0 0) substra-

tes. � 2001 Elsevier Science B.V. All rights reserved.
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Recently, perovskite manganite thin "lms have been
extensively studied due to their half-metallic nature [1].
This leads to large spin-polarized tunneling mag-
netoresistance (TMR) and intrinsic colossal mag-
netoresistance (CMR), either by intergranular tunneling
in single manganite layer or by interlayer tunneling in
magnetic tunnel junction [2]. Although the perovskite
manganite thin "lms have been successfully grown on the
expensive single crystal substrates such as LaAlO

�
and

SrTiO
�
, successful growth and optimization of these

"lms on the most widely used silicon (Si) substrates, the
essential materials of semiconductor industry are still
needed. In general, several problems occur when using
Si substrates for perovskite manganite thin "lms: large
di!erence in the thermal expansion coe$cient, lattice
mismatch, and severe chemical reaction between Si and
the deposited thin "lm layers [3]. In this paper, we report
the results of systematic experiments aimed at addressing
these problem issues, using YSZ-bu!er-layer on the low-
"eld tunneling-type MR of La

���
Sr

���
MnO

�
(LSMO)

manganite thin "lms.

The LSMO "lms were synthesized using a sol}gel
deposition method. The solution for coating was pre-
pared using La(CH

�
CO

�
)
�

) XH
�
O, ) (CH

�
CO

�
)
�
Sr, and

Mn (C
�
H

�
O

�
)
�

) 4H
�
O. These precursors were dissolved

in mixed solvent in an appropriate molar ratio
(La : Sr : Mn"0.67 : 0.33 : 1). The LSMO "lms and YSZ
bu!er layer were deposited on the commercially avail-
able SiO

�
/Si (1 0 0) wafers by spin coating using a com-

mercial resist spinner. Final thin "lms were crystallized in
the temperature range from 4003C to 9003C for 3 h in
O

�
and air. Crystallographic structures were examined

by thin "lm XRD using Cu K
�

radiation for normal scan
mode. Film thickness and chemical composition were
obtained by "tting the RBS using computer simulation.
Surface morphology and interface were observed by
SEM, TEM, AES and AFM. Low-"eld tunnel-type MR
measurement was performed by a standard four-probe
method. The magnetic "eld (120 Oe) for these measure-
ments was applied in the plane of substrate, and aligned
either parallel or perpendicular to current #ow direction.
The magnetization and magnetic hysteresis loops were
measured using vibrating sample magnetometer (VSM).

Our modi"ed sol}gel process through simple solution
chemistry retained long-term stability and good ad-
hesion properties of the wet "lm to commercial SiO

�
/Si
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