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PACS 75.47.–m, 81.15.Cd 

Polycrystalline La–Sr–Mn–O thin films were grown through RF magnetron sputtering on Si(100) sub-
strates. The conditions for the deposition of the La–Sr–Mn–O thin films were 0, 20, 40, 60 and 80% par-
tial oxygen pressures of the buffer gas, an RF magnetron sputtering power of 2.46 W/cm2 and a substrate 
temperature of room temperature. After the deposition, all the films were annealed in the air for 3 hours at 
800 °C. The crystal structure, the chemical composition, the microstructure, the magnetic properties and 
the low-field magnetoresistance of the La–Sr–Mn–O films were studied using X-ray diffraction, Ruther-
ford back-scattering spectroscopy, atomic force microscopy, and a vibrating sample magnetometer. The 
crystal structure of the LSMO thin films was found to be a pseudo-cubic perovskite. As the partial oxygen 
pressure increased, particle size and root mean square roughness decreased while saturation magnetization 
and the low-field magnetoresistance increased. 
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1 Introduction The perovskite oxide, such as (La, Ca)MnO3, (La, Sr)MnO3, and (La, Ca, Sr)MnO3, are 
very attractive materials due to thier electron, magnetic, and structural properties that give rise to several 
interesting phenomena, such as colossal magnetoresistance (CMR) and charge ordering (CO) effect. In 
most cases, the large resistance changes are achieved only in a strong field in the Tesla range and at low 
temperature, thus severely limiting their practical utility. Reduction of the field scale and increase in the 
operating temperature have recently been made possible through the exploitation of the intrinsically high 
degree of spin polarization in manganese perovskites [1–3]. A large low-field MR component has also 
been observed in polycrystalline thin film and bulk maganite samples [4–6]. The thin films, however, 
having been grown using various methods such as PLD, ion-beam, MBE, RF sputter and sol-gel, were 
found to have unequal low-field MR properties – in particular, unequal deposition conditions. In this 
paper, we report the microstructures, surface states and magnetic and low-field MR properties of La–Sr–
Mn–O/Si(100) granular thin films, which have been prepared through the RF magnetron sputtering proc-
ess. We focus on the correlation between partial oxygen pressure and the low-field magnetoresistance 
property of La–Sr–Mn–O/Si(100) granular thin films. 
 
2 Experimental A polycrystalline-sputtering target with the nominal composition La0.67Sr0.33MnO3 of 
2-inch diameter was prepared via a solid reaction technique using La2O3, SrCO3 and MnO2 powder. Thin 
films were prepared on a single crystal of Si(100) substrate using RF magnetron sputtering at room tem-
perature. The sputtering buffer gas was an Ar–O2 mixture, with 100, 80, 60, 40 and 20% Ar to 0, 20, 40, 
60 and 80% O2. During the deposition process, the total pressure was maintained at 5 mTorr and the RF 
power was kept at 2.46 W/cm2. After the deposition, all the thin films were annealed in the air at 800 °C 
for 3 h. Crystalline structures and composition of the La–Sr–Mn–O (LSMO) films were characterized by 
X-ray diffraction (XRD),  Rutherford back-scattering spectroscopy (RBS),  and X-ray photoemission 
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