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Tactile Display Using Large Displacement MEMS Actuator Arrays Equipped with Hydraulic
Displacement Amplification Mechanisms
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Abstract

The tactile display consists of micro-actuator arrays that deform finger skin, physically stimulating tactile receptors
on the fingertip. These mechanoreceptors in the fingertip have a frequency-dependent displacement threshold, and
stimulating all types of mechanoreceptors at frequencies from 0 to 1 kHz would require displacements of several
tens of micrometers. Hydraulic displacement amplification mechanism (HDAM) was developed to achieve such large
displacement, where new liquid encapsulation processes were used. MEMS tactile display composed of an array of
HDAM and piezoelectric actuators was characterized to display various surface textures, such as rough and smooth.
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