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Abstract
The La2/3Sr1/3MnO3(LSMO)+In2O3 and LSMO+Al2O3 granular composite thin ﬁlms have been prepared by a sol–
gel spinning process. It is observed that low-ﬁeld tunnel type magnetoresistance (MR) ratio of the LSMO+5 vol%
In2O3 ﬁlm (MR=0.70%) measured at 500 Oe was much higher than those of the ﬁlms with 0 and 20 vol% In2O3 and
0–20 vol% Al2O3. In complex impedance analysis, we observe that the grain resistivity is independent of the annealing
temperature, however, the grain boundary resistivity increases signiﬁcantly as the annealing temperature increases.
Therefore, the value of enhanced low-ﬁeld MR of LSMO thin ﬁlms with addition of In2O3 is caused by increase of
defects inside thin ﬁlms and the growing grain boundary’s insulation. r 2002 Elsevier Science B.V. All rights reserved.
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Recently, perovskite manganite thin ﬁlms have been
extensively studied due to their half-metallic nature [1].
This leads to large spin-polarized tunneling magnetoresistance (TMR) and intrinsic colossal magnetoresistance, either by intergranular tunneling in a single
manganite layer or by interlayer tunneling in magnetic
tunnel junction [2]. One of the most serious problems in
the practical application for device is that the manganite
CMR materials retains an insuﬃcient magnetoresistance
(MR) response at room temperature in low applied
magnetic ﬁelds (about o1 kOe). The discovery of
intergrain magnetoresistance has indeed stimulated
renewed interest in polycrystalline manganite, which is
based on the interaction of magnetic grains and thin
nonmagnetic layer (insulator phase) such as grain
boundary [3–4]. The low-ﬁeld MR enhancement in
manganites is described by the dependence of MR
response on the ratio between MR and insulating phase
in two component composites [5–6]. The separated
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grains and grain boundaries in granular composite can
be considered to some degree as two diﬀerent magnetic
phases. However, the magnetotransport behavior of
such granular composite thin ﬁlms has not been studied
so far. In the present work, in order to observe such
eﬀects at room temperature La2/3Sr1/3MnO3(LSMO)+In2O3 and LSMO+Al2O3 thin ﬁlms has been
prepared by a sol–gel spinning process. In granular
composites LSMO was chosen as the MR component in
order to observe eﬀects at room temperature and In2O3
as the conductor or insulating materials and Al2O3 as
the insulating material. The low-ﬁeld MR behavior of
such granular composite thin ﬁlms is also discussed with
respect to the magnetotransport measurement.
Fig. 1. shows the synthesis process and microstructure
for the LSMO+In2O3 and LSMO+Al2O3 granular
composite thin ﬁlms. First of all, LSMO stock solution
for coating was prepared by being dissolved an
appropriate molar ratio (La : Sr : Mn=0.67.0.33 : 1)
of La(CH3CO2)3  H2O, (CH3CO2)2Sr, and Mn
(C2H3O2)2  4H2O in mixed solvent system. Secondly,
additive In2O3 and Al2O3 stock solutions were prepared
by solvent-based sol–gel process and then a certain
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