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Abstract: Recently, energy harvesting technologies are considered as the great alternatives to reduce the
dependency on secondary batteries. In this paper, we proposed PCB type energy harvester which can be
directly integrated with other electronic components on same hoard. To form the three dimensional coil
structure, two PCBs with patterned metal lines are solder bonded. For magnetic induction, inside of coil
structure was filled with magnetic substance and rotary motioned external magnets are applied to near
the harvester. The effects of metal wire width on PCB, thickness of magnetic substance, and frequency
of rotary motion on energy harvesting performance are analyzed by computer simulation and experiments.
Experimental results showed 29.89 @M of power generation performance at the frequency of 5.2 Hz and it
is shown that designed harvester can be effectively applied on vibration environment with very limited

frequency.
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Fig. 1. Structure of designed PCB energy harvester. (a)
The outer shape of harvester with boding structure, (b)
Schematic of winding patterns on PCB.

Fig. 2. Conceptual drawing of PCB integrated energy
harvester with other electronic components.
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Fig. 3. Geometry design for computer simulation.
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Table 1. Modeling parameters for computer simulation.

Parameters Values Units
PCB pattern material Copper
FQB pattm.‘rn(coi]) é% : gg -
widthxthickness) 450 x 20
Number of turns 110 turns
Magnetic material cot?a?:n(a;jnl:mCos)

Magnetic size 20 x 10 x 3 mm

Magnetic substance
thickness

Magnetic flux density

1 mm

3,000 Gauss
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Table 2. Simulation results of output voltage and

effective voltage at the frequency of 5.2 Hz.

Average output

PCB pattern volise Effective

width . & voltage
(peak to peak)

150 rm 12.25 mV 8.66 mv

300 tm 19.87 v 14.05 mv

450 /m 299 mv 21.2 wv
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Table 3. Range of experimental parameters.

Parameters Values Units
; 150 = 20
B ~
PC piti;e’m(wl]) 300 x 20 i
B 450 x 20
0 ~ 52
Frequency (step 0.4) H2
Magnetic substance 02 ~ 1
thickness (step 0.2) n

equipments

Fig. 4. Measurement setup to power

measurement of proposed PCB energy harvester.
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Fig. 5. The peak-to-peak output voltage of PCB energy
harvester at the frequency of 5.2 Hz.
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Fig. 6. Characteristic analysis results of proposed energy
harvester. (a) effects of magnetic substance thickness
and PCB pattern width on output power, (b) effects of
frequency and PCB pattern width on output power.
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Fig. 7. Power comparison between computer simulation
(graph @) outputs(graph ®) with
structure of 450 gm PCB pattern width and 1 mm of
magnetic substance thickness.

and measured
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