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Fabrication of a Magnetostrictive Transpositioner using Thin Film Deposition and
MEMS Techniques
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Abstract

This paper presents a magnetostrictive transpositioner and its fabrication process. To get a transposition
movement without shifting or twisting, it is designed as an array type. To fabricate the suggested design,
micromachining and selective DC magnetron sputtering processes are combined. TbDyFe film is sputter-
deposited on the back side of the bulk micromachined transpositioner, with the condition as: Ar gas pressure
below 1.2x10” torr, DC input power of 180W and heating temperature of up to 250°C for the wireless control
of each array component. After the sputter process, magnetization and magnetostriction of each sample are
measured. X-ray diffraction studies are also carried out to determine the film structure and thickness of the
sputtered film. For the operation, each component of the actuator has same length and out-of-plane motion.
Each component is actuated by externally applied magnetic fields up to 0.5T and motion of the device made
upward movement. As a result, deflections of the device due to the movement for the external magnetic fields

are observed.
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Fig. 1 Schematic design of array type thin film actuator
and deposited magnetostrictive films with shape
changes after applying magnetic field.
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Fig. 2 Micromachining and TbDyFe thin film
deposition sequences for the fabrication of
magnetostrictive actuator.
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Fig. 3 Fabricated magnetostrictive actuator.
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Fig. 4 X-ray diffraction for thickness measurement with
deposition time.
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Fig. 5 Magnetization of TbDyFe actuator at each
deposited film thickness.
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Fig. 6 Magnetization of TbDyFe actuator at each
deposited film thickness.
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Fig. 7 Magnetization of TbDyFe actuator at each
deposited film thickness.
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