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Abstract
Polycrystalline perovskite compound sputtering target La
Sr
MnO has been prepared by a conventional
   

ceramic method. La}Sr}Mn}O/Si thin "lms have been produced under various applied RF sputtering power and oxygen
partial pressure at 7003C. Deposited thin "lms were annealed for 1 h at 8003C in O atmosphere. Structures, magnetic

properties and compositions of the La}Sr}Mn}O "lms have been studied with X-ray di!raction, Rutherford backscattering spectroscopy (RBS), atomic force microscopy, scanning electron microscopy and vibrating sample magnetometer. Crystalline La}Sr}Mn}O thin "lms was perovskite monoclinic. In the case of RF-power 2.46 W/cm and
P "20%, La
Sr
MnO "lms have lattice parameters a "5.489 As , b "5.517 As , c "7.769 As and b"89.073.
   




The thickness of La
Sr
MnO "lm was found to be 900$50 As by a-step and RBS measurement. The coercive
   

force and the saturation magnetization of the La
Sr
MnO "lm at room temperature was H "5 Oe and
   

!,
M "235 emu/cm with applied "eld 5 kOe. The temperature dependence of the resistance under zero and 15 kOe
1,
applied "elds shows that a semiconductor}metal transition, ¹ } , occurs at 240 K. The relative magnetoresistance, MR,
1! +
is about 9.6%.  2000 Elsevier Science B.V. All rights reserved.
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The colossal magnetoresistance e!ect [1] (CMR)
found in R> A>MnO where R is La, Nd, Pr or
\V V

another rare earth cation and A is Ca, Sr, Ba or another
divalent cation holds promise for various device applications and fundamental physics [2}4]. Recently, theoretical and experimental works have shown that the current
double-exchange model is not su$cient to explain the
magnitude of the magnetoresistance [5,6]. Epitaxial and
polycrystalline "lms were grown on substrates such as
SrTiO (STO), LaAlO (LAO), MgO and Si by various


deposition methods and their magnetic and electronic
properties have been studied [7,8]. In this work, we
present the sputtering conditions dependence of micro-
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tructures, surface states and magnetic and MR properties
of La}Sr}Mn}O thin "lms on Si(1 0 0) substrates.
A sputtering target with the nominal composition
La
Sr
MnO having a diameter of 2, was pre   

pared using a ceramic method. Thin "lms were prepared
by RF-magnetron sputtering at 7003C on single crystal of
Si(1 0 0) substrates with sputtering bu!er gas 100, 80, 60
and 40% Ar and 0, 20, 40 and 60% O , respectively.

During the deposition process, the total pressure was
maintained at 5 mTorr and RF-power (P ) was 1.47,
0$
2.46 and 3.44 W/cm. After the deposition, all "lms were
annealed at 8003C for 1 h in oxygen atmosphere.
Crystalline structures of the La}Sr}Mn}O/Si "lms
were characterized by X-ray di!raction (XRD) using 2h
scans at room temperature. The microstructures were
examined by scanning electron microscopy (SEM) and
atomic force microscopy (AFM). The La}Sr}Mn}O "lms
thicknesses were determined by surface step (a-step)
measurement. The chemical compositions of the
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