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A Film-type Vibrotactile Actuator for Hand-held Devices
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Abstract Vibrotactile actuators for small consumer electronic products, such as mobile devices, have
been widely used for conveying haptic sensation to users. One of the most important things in
vibrotactile actuators is to be developed in the form of thin actuator which can be easily embedded
into mobile devices and to provide vibrotactile signals with wide frequency band to users. Thus, this
paper proposes a thin film type haptic actuator with an aim to convey vibrotactile information with
high frequency bandwidth to users in mobile devices. To this end, a vibrotactile actuator which
creates haptic sensation is designed and constructed based on cellulose acetate material. A cellulose
acetate material charged with an electric potential can generate vibration under the AC voltage input.
It is found that the motion of the actuator can have concave or convex shape by controlling a polarity
of both charged membranes and the actuator performance can be modulated by increasing level of
biased electric potential. The experiment clearly shows that the proposed actuator creates enough
output force to stimulate human skin with a large frequency bandwidth and to simulate various

vibrotactile sensations to users.
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Fig. 2. Manufacturing process for fabricating cellulose acetate film
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Fig. 3. Schematic and Film cross section Scanning Electron Micro-
scope image of cellulose acetate
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[Fig 4] Fabrication mechanism for the proposed actuator
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Fig. 8. (a) Displacement evaluation system consisting of laser displa-
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acquisition systems, (b) Experimental setup to evaluate the
vibration force of the proposed actuator
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Fig. 6. (a) Fabricated fim-type haptic actuator whose actual size is
40x10x0.27mm, (b) the gold coated actuator for connecting
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Fig. 9. (a) Displacement of the proposed actuator, (b) Acceleration
of the proposed actuator
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