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IR 3: Piezoelectret for Wearable Active Sensor
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MEME:

Wearable electronics for detecting physiological and biomechanical signals of human body
are key sensors for healthcare. The vision of non-invasive, automated personalized healthcare
is a new and fast-growing multidisciplinary research area. To make the sensors work
independently and sustainably, self-powered sensors that can extract energy from human body
motions is particularly desirable. In this talk, I’ll present our research progress on the fabrication
of wearable energy harvester, healthcare sensor and human interactive system based on
piezoelectret. The study promisingly has great influence for professional motion detecting,

touch screens, artificial intelligence, mobile healthcare, and wearable electronics.
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K¢ 45 8: The Construction of nanomaterial and nanostructure and its applications in flexible

intelligent sensors
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Due to its unique structure and effects, nanomaterials show some excellent properties that
conventional materials do not have, making them have potential applications in various field
such as flexible sensors. Nowadays, one of the remarkable technologies trend is the rapid
development of flexible electronics for applications in communication, personal health
monitoring. Thus, the construction of nanomaterial and nanostructure is significant for the

development of practical application.

One-dimensional ZnO nanorods is a key technological material. Its lack of central symmetry
structure results in strong piezoelectric properties. Based on this, we have made some relevant
structural design to extend its application scene in tactile sensor array and low frequency energy
harvest. In addition, the wide band-gap and high exciton binding energy is suitable for
optoelectronic applications. We designed a high-performance optical microweighing sensor
based on the synergistic effects of ZnO nanorod array sensor and a new optical projection mode.
To make full use of the photoelectric properties of ZnO nanorods, a serrate-structured
ZnO/Cu20 photodetector was constructed, whose performance was improved by the enhanced
optical absorption and piezo-phototronic effect. However, the intrinsic brittleness of inorganic
materials limits its practical application, one method to solve this problem is construction active
material onto plastic substrate. Combined with the all-spraying, laser marking and micro-

processing technology, the high performance flexible perovskite/MXene-based photodetector



arrays were constructed onto the paper to realize the photocommunication function. The radical
solution to overcome the problem is building flexible active materials. Hence, we take some
measures to resolve the contradiction between mechanical and electrical properties. By means
of the nanomaterial structure and interface design, inspired by the epidermis, 3D cellular PP
electret with embedded PZT nanoparticle was fabricated to monitor physiological signal.
Furthermore, the cowpea-structured ZnO/PVDF nanofibers and the unique interface
PZT/PVDF piezocomposite sensors was prepared, which aim to monitoring the interaction
between machines. Thus, the construction of nanomaterials and nanostructure plays an

important role in the field of high performance intelligent self-powered sensors.



