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Abstract

To obtain high MR ratio near room temperature in thin films grown on Si substrate, La–Ba–Mn–O thin films were

prepared with various substrate temperature (TS) from 6001C to 7201C by RF magnetron sputtering, and the structural

and magnetotransport properties were studied. All films were annealed at 8001C for 30min in ambient. The structures,

magnetic properties and compositions of La–Ba–Mn–O thin films have been studied with X-ray diffraction, X-ray

photoemission spectroscopy, Rutherford back-scattering spectroscopy and vibrating sample magnetometer. The MR

was measured using square-probe array method in the magnetic field of 0–1.5T. The films were polycrystalline with

(1 0 0) and (1 1 0) orientations and showed pseudocubic perovskite structure. The maximum MR ratio of thin film with

TS of 6801C is 0.62 under a relatively low field of 1.5 T. Moreover, it is important to notice that the MR ratio reached

0.3 near room temperature in thin films with TS of 6001C and 6801C.
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Recently, the doped perovskite manganites

R1�xAxMnO3 (R=rare earth metals, A=Ca, Sr, Ba)

have been studied extensively because of their theoretical

interests and potential applications to the colossal

magnetoresistance (CMR) effect [1,2]. It is important

to obtain thin films with large MR on Si substrate for

integration control and processing circuit with the

sensor materials. We had obtained the enhanced MR

ratios of 0.33 under the field of 1.5 T for the La–Ca–

Mn–O thin film grown on Si (1 0 0) without any buffer

materials such as YSZ, MgO and CeO2 [3]. On the other

hand, it has been reported that Ba-doped La-based

manganites have higher metal–insulator transition

temperature near and above the room temperature

[4,5]. To obtain enhanced MR ratio near room

temperature in thin films grown on Si substrate, La–

Ba–Mn–O thin films were prepared by RF magnetron

sputtering, and the structural and magnetotransport

properties were studied.

The sputtering was carried out in 20% oxygen with

80% argon ambient at a pressure of 40mTorr and RF

power of 15W at 13.56MHz. The deposition tempera-

ture was varied in a range of 600–7201C. After

deposition, the films were cooled down to room

temperature in oxygen ambient. All deposited films

were annealed at 8001C for 30min in air. The crystal-

linity of the films was characterized by X-ray diffraction

(XRD) by Cu radiation using the y22y scan method.
The surface morphology of films was obtained using

atomic force microscopy (AFM). The chemical compo-

sitions of films were determined by X-ray photoemission

spectroscopy (XPS). The DC resistivity was measured in

the temperature region from 85 to 300K. The MR was

measured using square-probe array method in the
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