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Abstract
The effects of grain boundary on the low-ﬁeld magnetoresistance (MR) were assessed by preparing a set of
polycrystalline La2/3Sr1/3MnO3 granular thin ﬁlms with varying grain sizes and measuring their MR. The difference in
the measured MR values was explained with interpretation of grain boundary resistance directly characterized by the
complex impedance analysis. The resistance of grains was nearly independent of the grain size. On the other hand,
resistance of the grain boundary increased with decreasing grain size.
r 2004 Elsevier B.V. All rights reserved.
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The low-ﬁeld magnetoresistance (MR) of perovskite manganite thin ﬁlms has been extensively
investigated, since these materials are promising
candidates for applications of magnetoresistive
elements. A number of studies have been conducted on the sensitive low-ﬁeld response in
polycrystalline materials, heterostructures, and
artiﬁcial grain boundaries [1–4]. The spin-polarized tunneling through highly resistive regions at
the grain boundaries was proposed as the mechanism was responsible for the grain boundary MR
[5]. The speciﬁc properties of the grain boundaries
as a potential barrier depend on several parameters, such as the nature and proportion of
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second phases, segregation of dopants or impurities, oxygen-deﬁcient zones, shape factor, etc.
[6,7]. Thus, application of the materials requires
information not only on the transport at grain
boundaries, but also on the separated contribution
of grains and grain boundaries to the low-ﬁeld
tunnel-type MR. In this work, the effect of grain
boundary on low-ﬁeld tunnel-type MR was
assessed by preparing a set of polycrystalline La2/
3Sr1/3MnO3 (LSMO) granular thin ﬁlms with
varying grain sizes and measuring their MR. The
difference in the measured MR values was
explained through the interpretation of grain
boundary resistance directly characterized using
complex impedance analysis (CIA).
Polycrystalline LSMO ﬁlms were grown on Si
(1 0 0) with a thermally oxidized silicon substrate
through spin coating, with a stock solution
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