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Fabrication of Nickel-based Piezoelectric Energy Harvester from

Ambient Vibration with Micromachining Technology
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Abstract: Owing to the rapid growth of mobile and electronic equipment miniaturization technology, the

supply of micro mobile computing machine has been fast raised. Accordingly they have performed many

researches on energy harvesting technology to provide promising power supply equipment to substitute

existing batteries. In this paper, in order to have low resonance frequency for piezoelectric energy

harvester, we have tried to make it larger than before by adopting nickel that has much higher density

than silicon. We have applied it for our energy harvesting actuator instead of the existing silicon based

actuator. Through such new concept and approach, we have designed energy harvesting device and made

it personally by making with micromachining process. The energy harvester structure has a cantilever

type and has a dimension of 10x2.5x0.1 mm° for length, width and thickness respectively. Its electrode

type is formed by using Au/Ti of interdigitate ds3 mode. The pattern size and gap size is 50 pm. Based

on the measurement of the nickel-based piezoelectric energy harvester, it is found to have 778 Hz for a

resonant frequency with no proof mass. In that resonance frequency we could get a maximum output

power of 76 pW at 4.8 MQ being applied with 1 g acceleration.

Keywords: Piezoelectric energy harvester, Resonance frequency, Actuator
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Fig. 1. Cantilever modal simulation.

Frequency Response

(a):r

g

Fig. 2. Cantilever harmonic response. (a) harmonic
response of nickel-based cantilever, (b) harmonic response

of silicon-based cantilever.
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Top view Side view
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Fig. 3. Fabrication process of nickel-based piezoelectric

energy harvester.
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Fig. 4. Fabricated nickel-based piezoelectric energy

harvester.
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Fig. 5. Graph of output voltage and output power at
different resistive loads excited from 1 g acceleration at
resonant frequency.
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