HAR AEM 453k

Vol. 23, No.4 (2015)

BEWARE

ENEREBOBERHEHORE

—Cockcroft-Walton Bl IZ K HE -

Concideration of impedance matching on power conversion circuit for magnetic energy harvesting
- With Cockcroft-Walton circuit -
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In recent years, energy harvesting is an attractive research for worldwide engineers. An environmental magnetic
field around power lines and electric appliances could be regarded as a reusable energy source. This paper considers
the impedance matching on power conversion circuit for magnetic energy circuit. The Cockcroft-Walton circuit
consisting of ideal diodes are used for this considerations. Based on the maximum power transfer theorem, the
optimum load is expressed by the two parameters: input resistance and number of steps in the Cockcroft-Walton
circuit. From both the analysis and experimental results, the estimated output voltage and power are confirmed.
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Fig.1 Composition of magnetic energy harvesting device.

Table 1 Specifications of the energy harvesting module.

Property Value
Resistance, R (€2) 1060
Inductance, L (H) 60.4

Resonant capacitance, C (uF) 0.117
Resonant frequency, f (Hz) 60

R (Q) |:|

out (V)

Fig.2 Equivalent circuit of the energy harvesting module

connected to the load.
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Fig.3 Cockcroft-Walton circuit connected to the
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Fig. 4 Equivalent circuit for the oscillator input model.

Table 2 Conditions for the oscillator input model.

Property Value
Input voltage, Vin (V) 5
Frequency, f(Hz) 60
Resistance, R (Q) 1060
Load, Rigea (kQ) |8480 [33.92 |76.32 |135.7 |212.0
Number of steps, s 2 4 6 8 10
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Fig.5 Schematic design of experimental setup for the

oscillator input model.
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Fig.6 An example of output voltage waveform

simulated by LTSpice.
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Fig.7 Vew ou as a function of s for the oscillator input model.

Plots represent the simulated and measured results.
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Fig.8 W, as a function of Ry for the oscillator input

model. Plots represent the simulated results with ideal

switches.
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Fig.9 Schematic design of experimental setup for the

magnetic energy harvesting module input model.
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