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Self-Powered Hybrid Harvesting Circuit for Piezoelectric

Energy and Electromagnetic Energy "
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Abstract ; For the design of energy harvesting circuit, the use of hybrid energy harvesting can improve the circuit
output power and reliability. However, there are problems such as the need for an external power supply and the
complexity of the control circuit. For the harvesting of piezoelectric and electromagnetic energy, a self-powered hy-
brid energy harvesting circuit is proposed based on the structure of synchronous inversion and charge extraction( Du-
al Source-Synchronous Inversion and Charge Extraction, DS-SICE). The working principle of the circuit is as fol-
lows: in the positive half cycle of vibration, when the piezoelectric voltage reaches the peak value, the
electromagnetic energy is used as an auxiliary to flip the voltage on the piezoelectric element;in the negative cycle,
the synchronous electric charge extraction ( SECE) structure is used to simultaneously extract the piezoelectric and e-
lectromagnetic charge to the load,realizing the synergistic effect of the two energy sources. The proposed DS-SICE
circuit reduces load dependence while the output power is increased. Simulation and experimental test results show
that the proposed circuit can realize the synchronous harvesting of piezoelectric vibration energy and electromagnetic
energy. Compared with the maximum output power of the standard energy harvest circuit, the efficiency of this
scheme is improved up to 2.7 times and the dependence on the load is reduced.
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vesting
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