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Development of wearable fine tactile display with shape memory thick film for
tele-existence
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Thin MEMS tactile display device with high output shape memory alloy (SMA)

actuator array was developed for realistic tactile presentation In wearable applications. The design

of meandering SMA thick film actuator was thermally and mechanically optimized. Fabrication process

of arrayed micro-pins was also established using lithography technology. By the fabricated tactile
display device, the generated force and amplitude more than twice the detection thresholds of human
skin were successfully obtained. Moreover, the substrate bonding of the SMA layer to a Si substrate
with arrayed diode elements and through substrate via (TSV) electrodes was developed for high
density assembling on a flexible printed circuit. As the results of tactile sensory evaluation,
basic tactile presentation performances, for example, effect of vibrational frequency on
stimulation, and effect of movement of vibration points were successfully demonstrated.
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