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Fabrication of Functional Thin-Film for Micro-Magnetic Device by Soft Solution Processing

Fhk¥

Naoyuki FUJITA®, Mitsuteru INOUE"', Masanobu IZAKI™, and Toshitaka FUJII
ABSTRACT

Materials synthesized by electrochemical reaction in aqueous solutions kept at temperatures below 100°C and
at atmospheric pressure often refers to as "soft solution processing”, since environmental loading for material
fabrication can be greatly reduced comparing to that of other conventional fabrication methods. This processing is,
therefore, considered to be suitable for film fabrication on a variety of substrates, for example, non-heat resistance
plastic plates with a complex shape. This feature is especially important and advantageous for constructing thin
film sensors and/or actuators.

In this paper, two kinds of magnetic thin films fabricated by soft solution processing are presented; one is Fe-B
amorphous alloy films and the other is Co-Ce-O granular films. Fe-B amorphous films having soft magnetic
property and high magnetostriction were successfully prepared by electrochemical deposition utilizing the reactant
solutions containing FeSO,, KBH,, NaOH, KNaC,H,0, and (NH,),SO,. The strain and strain sensing capabilities
of FeB amorphous films formed in actual device configurations were examined.

On the other hand, Co-Ce-O granular films have been reported to have soft magnetic property. These films
were synthesized by a newly developed electrochemical method which may be called as "metal-oxide co-
deposition method", i.e. simultaneous deposition of Co and Ce-O from the reaction solution containing of CoCl,

and Ce(NO;);.
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