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Abstract: The internet of things (IoT) technology is a key component for the advent of 4™ industrial revolution, which is the

network of home appliances, infrastructures, and vehicles to remotely investigate these systems. For the operation of compact

IoT devices, batteries are widely used as electric power, and the limited lifetime of batteries inevitably leads to periodic

replacement. Magneto-mechano-electric (MME) generators may be alternatives to batteries inside the loT devices by converting

stray magnetic field into electric energy, since we are always surrounded by ambient alternating current (AC) magnetic fields

induced from electric power transmission lines everywhere. This article reviews the recent domestic research progress in high-

performance MME generators and their application field for [oT and electronic devices.
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Fig. 1. The concept of magneto-mechano-electric conversion.
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Fig. 2. (a) Sequential interactions of magneto-mechano-electric generation with magnetostriction and piezoelectric materials, (b) definition of
crystallographic orientations of piezoelectric PMN-PZT micro fibers used in composite structure, (c) diagrams of fabrication process for the
PMN-PZT SFC and the final structure of lamination composite, and (d) photo image of PMN-PZT SFC lamination [6].
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Fig. 3. (a) Schematic illustrations of magneto-mechano-electric generator testing set-up, (b) cantilever structured magneto-mechano-electric
generator with magnet proof mass, (c) photo image of magneto-mechano-electric generator before clamping, and (d) photograph of testing
setup with a Helmholtz coil and magneto-mechano-electric generator [6].
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Fig. 4. (a) Fabrication process of textured Fe—Ga alloy and design of magneto-mechano-electric generator, (b) graph of the measured frequency
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Fig. 5. (a) Illustration of optimizing the concentration of the magnetic
flux density on the magneto-mechano-electric generator by tailoring
the shape, aspect ratio, thickness, and material properties, (b)
theoretical simulation results of the magnetic flux density distribution
in the magnetostrictive layer of the magneto-mechano-electric
generator with and without the magnetic concentration structure, (c)
an open-circuit output voltage measured from the magneto-mechano-
electric generator with and without magnetic concentration structure,
(d) the recorded RMS output power of the magneto-mechano-electric
generator with and without the magnetic concentration structure, and
(e) photo image of the magneto-mechano-electric harvesting module
with magnetic concentration structure near a power transmission line
for operating the IoT temperature sensor [12].
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Fig. 6. (a) Schematic illustrations of the working mechanism of the
magneto-mechano-triboelectric generator in an AC magnetic field, (b)
photograph of the magneto-mechano-triboelectric generator system,
(c) schematics of the fabrication process for the NaCl nano-particle
modified triboelectric PFA film, (d) top view SEM image for the
nano-structured PFA film, (e) the open-circuit output voltage values
from the magneto-mechano-triboelectric generators with and without
nanostructures, (f) the short-circuit output current values from the
magneto-mechano-triboelectric ~ generators with and without
nanostructures, and (g) conceptual illustrations of the self-powered
indoor wireless positioning system [16].
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Fig. 7. (a) Schematic illustration of the fabrication process for flash-enhanced magneto-mechano-triboelectric generator and its application for
self-powered optogenetic stimulation, (b) the open-circuit output voltage signals with and without flash-enhanced magneto-mechano-
triboelectric generators, (b) the short-circuit output current signals with and without flash-enhanced magneto-mechano-triboelectric generators,
(d) a photo image of the flexible LED lighted up by the rectified signal of the magneto-mechano-triboelectric generator, (e) schematic
illustration of experimental procedures for self-powered optogenetic brain stimulation, (f) i) Video tracking of the whisker movements of rat
and ii) relative whisker movements via optogenetic stimulation with magneto-mechano-triboelectric operation, and (g) confocal fluorescent

images of rat brain after self-powered optogenetic neuromodulation [19].
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