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Tactile display has been developed for presenting tactile information to human skin. There
are two types of tactile display such as passive type and active type. In this work, both types
were fabricated to investigate the effect to human skin.

Initially, periodic micro-bump array with narrow gap (less than100 pm) on Si substrate was
successfully fabricated and sensory evaluation of roughness and frictional resistance feeling
was evaluated in detail. Rough feeling was increased because the corners of the bump and
edge effects of micro bump. The frictional resistance feeling was influenced by the contact
area between the skin and micro bump surface. In addition, the frictional resistance feeling
was strongly related to the stick-slip phenomenon by the frictional measurement using
artificial finger model. Furthermore, a PDMS membrane was bonded to the Si micro-bump
array. When the pressure applied to'the grooves to change the surface structure. It can change
the roughness feeling when applied pressure to the actuator. However, the softness was also
changed at same time when the PDMS membrane was inflated.

As the active type, we selected SMA thick film actuator with a pitch of 2 mm was designed
and fabricated for high power vibrational stimuli to human skin. The SMA actuator device
was successfully fabricated without fracture in the SMA meandering actuator and the
micro-heater circuit when the SMA actuator was deflected to the initial displacement of 320
um. Although the SMA actuator generated large force 32 mN at 1 Hz, by periodic driving
pulse above 15 Hz, where human skin has high sensitivity, the generated force drastically
decreased by 1/4 because of poor thermal response during the pulse-off period. However, it is
sufficient for stimulation to human skin whose perception limit is about 1 mN. The completed
SMA tactile display with bias-spring mechanism generated the amplitude above 20 pm at 1
Hz. Although the amplitude of SMA tactile display was decreased to 10~13 pm at 15 Hz, it
was slightly above the human perception limit. It was found that the SMA actuator with 2 mm-
pitch was not able to generate large force and displacement above 15 Hz. It is necessary to
optimize the design of actuator in consideration of heat transfer.
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