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Abstract

The enhancement of magnetoresistance (MR) in La
����

Ca
����

MnO
�
thin "lms, grown on Si (1 0 0) substrates by RF

magnetron sputtering, is studied. The "lms have single phase and show characteristics of a cubic perovskite structure.
The out-of-plane lattice parameters of "lms are reduced as much as 0.9 % compared with the one of the bulk sample. It is
found that the maximum MR (��/�

�
) of "lms are 0.34, 0.29 and 0.27 under the magnetic "eld of 1.5T for each "lm with

deposition temperatures of 7003C, 7503C and 8003C, respectively. The correlation between the magnetotransport
property and lattice parameters of "lms is discussed. It seems that the enhancement of maximumMR can be attributed to
the reduction of out-of-plane lattice parameters. � 2001 Elsevier Science B.V. All rights reserved.
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Recently doped perovskite manganites R
�	�

A
�
MnO

�
(R"rare earth metals, A"Ca, Sr, Ba) have been exten-
sively studied because of their theoretical interests and
potential applications to the colossal magnetoresistance
(CMR) e!ect [1,2]. Polycrystalline thin "lms that were
grown on large lattice mismatched substrates such as
magnesium oxide [3,4], sapphire [5,6], yttrium-stabilized
zirconia (YSZ) were investigated [4,6]. For integration
control and processing circuit with the sensor materials,
it is important to obtain thin "lms with large MR on Si
substrate. Several investigations have shown large MR in
polycrystalline thin "lms on Si substrate with bu!er
layers such as YSZ [7] and CeO

�
[8]. But there exist not

many reports on thin "lms with large MR by the direct-
deposition of perovskite manganites on Si substrate.
From a processing point of view, the simple planar ge-
ometry of the directly deposited thin "lm is more attract-

ive for sensor and device applications than that of the
multilayer structures.

In this paper, we studied on La}Ca}Mn}O thin "lms
that were deposited directly on Si (1 0 0) substrate by RF
magnetron sputtering. These "lms showed large MR in
the relatively low "eld, 1.5 T. We investigated correlation
between the magnetotransport property and lattice para-
meters of "lms.

The sputtering was carried out in 20% oxygen and
80% argon ambient at a pressure of 50mT and RF
power of 20W at 13.56MHz. The temperature of sub-
strates was controlled in the range of 7003C}8003C. After
deposition, the "lms were cooled down to room temper-
ature in 1-atm oxygen. All of deposited "lms were an-
nealed at 8003C for 30min in air. The crystallinity of the
"lms was characterized by X-ray di!raction (XRD) by Cu
radiation using �}2� scan method. The MR was mea-
sured using four-point probe method in the magnetic
"eld of 0}1.5 T. We de"ned MR as MR"[�

�
!�

�
]/�

�
,

where �
�
is the zero-"eld resistivity and �

�
is the resistiv-

ity when the magnetic "eld, H, was applied, respectively.
X-ray di!raction patterns of annealed LCMO thin
"lms deposited at various substrate temperatures are
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