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Abstract

La}Sr}Mn}O thin "lms have been grown on SiO
�
/Si(1 0 0) and MgO(1 0 0) substrate by co-sputtering LSMO

compound target and pure Sr target. The La}Sr}Mn}O "lms deposited on MgO were grown to single phase, while the
"lms grown on SiO

�
/Si showed polycrystalline structure. The Sr ratio x of the deposited La

���
Sr

�
MnO

�
"lms could be

controlled in the range of 0.15 and 0.23 by varying the RF power to the Sr target. For the "lms on MgO(10 0),
metal}insulator transition occurred at 270K for x"0.15 and transition temperature increased as the Sr ratio increased.
TheMR curves showed sharp peaks at a temperature slightly lower than ¹

���
. The maximumMR reached about 46.4%

at 250K for 1.5 T. For the "lms on SiO
�
, the MR decreased monotonically, and "lms did not show any Sr ratio

dependent electrical property di!erences. � 2001 Published by Elsevier Science B.V.
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After the discovery of the colossal magnetoresistance
of the oxide "lm La}Ca}Mn}O by Jin et al. [1], the
CMR e!ect of the perovskite manganite materials with
di!erent compound formulae, crystal structures, and
stoichiometries were studied. When the materials were
deposited in the form of thin "lms, the electrical and
magnetic properties of the "lms were found to strongly
depend on substrate due to lattice matching condition
[2,3] as well as the stoichiometry of the "lms [4].

In the present research, La
���

Sr
�
MnO

�
(x"0.15,

0.19, 0.23) "lms were deposited on SiO
�
/Si(1 0 0) and

MgO(10 0) substrates by co-sputtering. During the de-
position process, the substrates were heated at 7003C and
rotated at a rate of 5 rpm to improve the uniformity of
the deposited "lms. About 100nm thin "lms were grown
at a total pressure of 5mTorr of 80% Ar and 20% O

�
.

For both substrates, the RF power to the LSMO ceramic
target was "xed at 2.5W/cm�, while the power to the Sr
target was varied as 0.5, 1.0, and 1.5W/cm�. Deposited

thin "lms were annealed for 1 h at 8003C in 1 atm pres-
sure O

�
. The physical properties of the "lms were investi-

gated by methods of XRD, AFM, FE-SEM, RBS, and
VSM.

X-ray patterns of La
���

Sr
�
MnO

�
"lms are shown in

Fig. 1. The X-ray di!raction measurements show that (a)
the "lms grown on SiO

�
/Si substrate were polycrystal-

line with pseudocubic structure, while (b) the "lms grown
on MgO show single phase in the direction of (1 0 0).
Chemical composition of deposited La}Sr}Mn}O "lms
were determined by RBS analysis. The Sr composition
ratio of the "lm increases from 0.15 to 0.23 as RF power
to Sr target increases from 0.5 to 1.5W/cm�. But no
indication of structural di!erence was observed. Table
1 shows detailed composition ratio of the "lms.

The surface of the "lms was studied by AFM and
FE-SEM. Fig. 2 shows the SEM images of the grown
surface (a) on SiO

�
/Si and (b) on MgO(1 0 0). The "lm

grown on SiO
�
/Si shows clear isolated grains and grain

boundary, which con"rms that the "lm grown was poly-
crystalline. The average size of the grain is measured as
50 nm. But for the "lms grown on MgO, grains are
interconnected to form single phase and the surface
shows only segmented grain boundaries.
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