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Abstract: Nowadays, the increasing demands upon mobile devices such as wireless sensor networks and
the recent advent of low power electrical devices such as MEMS make such renewable power sources att
ractive. A vibration—-driven MEMS lead zirconate titanate Pb(Zr,Ti)Os (PZT) cantilever device is developed
for energy harvesting application. This paper presents a piezoelectric based energy harvester which is suit

able for power generating from conventional vibration and has in providing energy for low power electron
ic devices. The PZT cantilever is used dss mode to get the electrical power. The PZT cantilever based en
ergy harvester with the dimension of 7 mmx3 mmx0.03 mm is fabricated using micromachining technolog
ies. This PZT cantilever has the mechanical resonance frequency with a 900 Hz. With these conditions, w
e get experimentally the 37 uW output power from this device with the application of 1g acceleration usi
ng the 900 Hz vibration. From this study, we show the feasibility of one of energy harvesting candidates
using PZT based structure. This PZT energy harvester could be used for various applications such a batt

eryless micro sensors and micro power generators.

Keywords: MEMS, Energy harvester, PZT, Resonance frequency
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Table 1. Properties of piezoelectric materials.
Sign PZT PvDF Unit
Piezoeléctric ds3 370%10 12 33%10712 s
strain ’ 3
constant dan | 17041072 | 234102 | N/m
Y ’
CMEE g | 610" 3410° | N/m?
modulus
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Fig. 2. PZT Cantilever.

2 =wdlAE 9 e ol&ste Z7]7F 7 mmx3
mmx0.03 mmo|® {3 EF7F 892 HzQl vl A vt
2 MEMS 91228 AA 89

o 7l 2=
& AFFIFE

2.2.2 A|E0|M

=)
™ N
offt @‘
ol Py
i o
2

w12 o

o
e
ko
o
=
=
o)
ol
)
BN
r\l
o,
(i
o
o
ol

AUA suES 95 MEMS 2we 39 =
717 whg- Zhob Welel o] wlokste] T ES
Jololx] PBuE BANYNoH owus}l Hojw
A= 724 @k A L

AukAR o7 uHFHNTS
oAlA FAetE= AlekA H



AN ARA 238 = A, A2 AB5E pp. 416-421, 2011 58: 7

1.7de-5

1.6e-E

1.26e-5

hi
o1

Amplitude (m)
-
5o
&

o

w
1

@

2EBe—6

1.82e-7
Q. 125 250 375 B00 625 750 1243

Frequency (Hz)

Fig. 3. Natural frequency analysis of the cantilever.
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1. 810, deposition 4. Electrode deposition

2.PZT spin coating 5.PZT removal

) 6.Back etching / Poling
3.PZT annealing

Fig. 4. Fabrication sequence of MEMS cantilever.

Fig. 5. Fabricated PZT cantilever.
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Piezo energy harvester Rectifier DCDC converter

Battery

Fig. 6. The circuit of PZT energy harvesting system.

Fig. 7. Power generating of PZT cantilever.
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Fig. 8. The voltages with resistive load.

Power output versusload resistance
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Fig. 9. The output power with resistive load.
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