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Abstract: We designed and fabricated square coils of 4 layered structure on a PCB board. The size of
the coils were 1x1 cm?® and 2x2 em?. The line width of the fabricated coils was 100 pm. By reciprocating
a magnet on the surface of a fabricated square coil which is composed of 4 layers, an alternating output
voltage was obtained. We changed the vibrational frequency from 0.5 to 7 Hz. The generated voltages
were 62 mV at 1x1 cm?® and 245 mV at 2x2 cm® when 5.5 Hz frequency. We rectified and stepped up
the output voltage using a quadrupler circuit and 2x2 cm? coil. Before using the step up circuit, the

measured voltage was 320 mV at 7 Hz. After using the step up circuit, the measured voltage was 400 mV
at 7 Hz.

Keywords: Micro power generator, Radio frequency identification, Micro electro mechanical system,
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Fig. 1. By reciprocating a magnet on the surface of a
fabricated square coil which is composed of 4
layers, an alternating output voltage is obtained.
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Fig. 2. The shape of a designed 4 layered coil. (a) 1st
layered coil is wired from outside to inside. (b) 2nd
layered coil is wired from inside to outside. (c) 3rd
layered coil is wired from outside to inside. (d) 4th
layered coil is wired from inside to outside. Layered
coils of (a), (b), (¢) and (d) is connected by lines
of (1), (2) and (3).
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Fig. 3. A measurement system is composed a speed and
frequency control part, a rotary motion part and a
linear motion part.
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Fig. 4. 62mV and 245mV were generated by 4 layered
coils of 1 em?and 4 cm? respectively when frequency

was 5.5 Hz.
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Fig. 5. The change of the output voltages as a function of
frequency.
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Fig. 6. The comparison between using a step up circuit and
nothing when frequency was 7Hz. Before using a
step up circuit, the output voltage of 320 mV was
generated. using a step up circuit, the output
voltage of 400 mV was generated.
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Fig. 7. The comparison between using a step up circuit
and nothing.
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