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Influence of Strain on the High Frequency Impedance of Highly Magnetostrictive Films
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Abstract

To make a practical application of a micro-strain sensors with ultrahigh sensitivity, a strain on electrical
properties of micro-patterned amorphous (FeypCoq10)0755i012B010 films had influenced on the impedance
over frequency range from 1 MHz to 1 GHz. Reflecting excellent magnetomechanical coupling properties
of films, high frequency impedance was subject to change sensitively by a strain : a change in impe-
dance of 39 % was observed at 200 MHz applied a strain of 224 X10°, To determine a optimum shape
of micro-patterned films, film impedance was analyzed by virtue of its constitutive components of resis~
tance and reactance. Result was shown that reduction of the resistance term(hence increase of resultant
reactance term) of impedance is more effective for enhancing the strain sensitivity of films at relatively
low frequency range.
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Fig. 1. (a) Meander pattern of a film for
measuring the impedance change
due to strain, and (b) Surface
domain structure of a pattern, taken
by a scanning electron microscope
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Fig. 2. Impedance of a film pattern as a
function of strain at different dri-
ving frequencies of f=50 MHz(e®),
100 MHz(0), and 200 MHz(A).
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Fig. 3. (a) Impedance, (b) Resistance, (¢) Inductance, (d) Reactance of a film as a function of frequency. in
which the strain € applied in film is taken as a parameter €=0 (®) and 271 ppm (0).
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frequency. in which the change ratio is taken by difference between no strained and 200 ppm, and
normalized by Z in no strain.
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