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Design and Fabrication of Printed Circuit Board (PCB)
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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 board. 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 @ 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.

Keywords: Energy harvester, PCB (printed circuit board), Electromagnetic induction, Multiphysics
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Table 1. Modeling parameters for computer simulation.

Parameters Values Units
PCB pattern material Copper
X
i B
450 x 20
Number of turns 110 turns
Magnetic material cobsain?;lrlrllrgo;))
Magnetic size 20 x 10 x 3 mm
Magnetic substance 1 -
thickness

Magnetic flux density 3,000 Gauss
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Table 2. Simulation
effective voltage at the frequency of 5.2 Hz.

results of output voltage and

Average output

PCB pattern voltage Effective

width g voltage
(peak to peak)

150 m 12.25 mv 8.66 mV

300 pm 19.87 mv 14.05 mV

450 pm 299 mwv 21.2 mv

78 rpmo. 2 AAstL, TF HAEs %
Al B o)A E 18

2%
Z'_7]x4 o7 u]— 35]1‘:_

4
N}
rlr
N
o on
.

5.2

1%’5 2l Wﬂ 734011’% o Ads B
zol4 PCB #i©e] WH|7F 150 m,

%l o Y= va 5 oaa d9e

, olme]

Y

I

=

3. da o

K

AzE PCB old A shul~E & P
w2 150 gm, 300 m, 450 m 3F5F
AAare o, A ALoke
sl zee Ae Sls T g
(alignement key)E F91, o] Za %+ &9 PCB
% AFAZ 5 &Y Bt A4 #42 1d
o] AR 47019 vt (Neodymium) A
Basta, ApAo] Bty ] [dAE ~E RE S}
371 skl 2~ i Foll $1 219k A A
=45 WEA AT oju AFAS SA W
3E 3o uEbd mpel o]l FugE 04 Hzelld 52
Hzﬁ}x] 04 HzA S7HA171H A& vhEsigth &®
3k sl ~E WFeo AAA FAE 02 molA 1 mm
7HA 0.2 mA F7RA7IH Tl e I HY
gelstdet. At PCB shelA~Ele] Hu dzAd
o 98 mEge A4S YR AR HEH 40 O
2 Adsta eARAILE o] fste] Fuhgrel W

gt eelaoiuh.

o [0 op flo

2l

A26¢¥ A|113% pp. 846-851, 2013 11€¥

2 NAE 5 849
Table 3. Range of experimental parameters.
Parameters Values Units
. 150 x 20
PCB pat.tern(coﬂ) 300 x 20 m
size 450 x 20
0~ 52
Frequency (step 0.4) Hz
Magnetic substance 02 ~ 1 m
thickness (step 0.2)
Step motor
controller PC
Step motor D
Magnet

T

DC Power supply

B N

30 mm

PCB Energy P ! Voltage & Current :
harvester H Oscilloscope measurement
Measurement system
Fig. 4. Measurement equipments 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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