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Abstract: In this study, the piezoelectric energy harvester was investigated employing the pillar structure

with the diameter size of 50~500 um. Usually, the aspect ratio between the height and diameter was

related with the piezoelectric performance. High aspect ratio was showed the low electric noise and high

piezoelectric properties than low aspect ratio. Therefore, we have selected the Su-8 photo-resist and

modified lithography process to manufacture the pillar structure with height above the 250 um. In this
presentation, we will report the process and properties of micro pillar structure based on the PMN-PZT

(Pb(Mg1,3Nbs3)O3-PbZrTiOs) materials.
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Fig. 1. Manufacturing process of the micro pillar structure.
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Fig. 2. Total process image of micro pillar,

Fig. 3.
structure (b) pattern mask.

of the micro pillar

(a) consummative sample
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Fig. 4. Frequency dependent dielectric of PMN-PZT
ceramic and micro pillar.

Rk A=
fiber 2 o],
7} Ao
g e wlola R Het
ER I EICI=3

1% 4% F35e] @E PMN-PZTS] W9} vlo)
a2 A P FHAE&e WsE YERd 1o
t}, mpola2 el Fejo] PMN-PZTE Quk W= A
E‘r“’—lo H]ﬂﬂ‘ﬁl 108 Ao °x4°°] 7”\3}03‘:}

oz Edo| A= aspect ratio (IL/D, L
D fiber A E)7F =S5 AU4 wol=z
dd 54 F7F s [45] 1% 3
o] AE AT diE v

o%%-%ﬂq-mamq g%
233 2 7Y Aol @ddd. durye
i% AR 0] %@<%@%-ﬁ@

Wy it
T HEgoR Q3 ot o] ny
A4S Bt wabA 250 ume] FA ols) o
Aot PejE A 2g stofof gt

Aol wa A7t

X 1 ogo
o o [
o

i

Lo

&S 98t
< 2E micro pillar
< A7 9t =¥
HE AFg38le] Su-8 PRS 500 rpme.2 10%,

&

o N
o
=
[>
ol
N

1,500



604 J. KIEEME, Vol. 23, No. 8, pp. 601-604, August 2010: S.-W. Yun et al

Lo
)
=

MmO E 30%9 FAo® 250 pm °olAte T
%% 2= }_ o1041;]_. T 5 -a—lxcq)?_]

Z W32 Zo]7] 9Ys] hard-bakingS 3G Th 94
H AZL 50 ym~500 pm 2] diameter hole & -&
7H5

o}, E$ PMN-PZTE ~33 ZdE HHoF
Z73 A7 F PDMSE =3 o
1% 73S AA st AF5S IZ' 3o vwlelA=
Ao, A ZE PMN-PZT wlojlzz2 &
= AlgEie] Blste] oF 1/10 B =9

o)
H

FHES EA 9 7lsS o83 =2 aspect

ratio® T3 ¥ £ Jom oo wil tH EAS

G AL = A A AFoME TSk aspect

ratios 7HAl= wlelmz e FRE O dEgoR

compositeE ©]&3F oA

3t SHHl ' 2k AlAS
S A7 A & 5 e

ol o] 7]%&e USN (ubiquitous
sensor network)® &-8o] 75 afn Egk F4d A
7171, AA, MEMS % thgeh #ofe] &84 & 5 9l

& Aot

T 2am Y I HHA 2
7

g s &

ZAtel 2

B odre 2 a2 edd SHATHE A
47 AL wol £AH AFYU

REFERENCES

[1] J. Kymissis, C. Kendall, J. Paradiso, and N. Gershenfeld,
Proceeding of the Second IEEE International Conference
on Wearable Computing (ISWC 1998) (IEEE Computer
Society Press, Los Alamitos, Calif., 1998) p. 132.

[2] S. R. Platt, S. Farritor, K. Garvin, and H. Haider,
IEEE-ASME Trans. Mechatron. 10, 455 (2005).

[3] H. W. Kim, A. Batra, S. Priya, K. Uchino, D. Markley,
R. E. Newnham, and H. F. Hofmann, Jpn. J. Appl
Phys. 43, 6178 (2004).

[4] Y. Hirata, H. Okuyama, and S. Ogino, J. Mater. Sci.
43, 117 (2008).

[5] Y. Hirata, H Okuyama and S. Ogino, Proc. IEEE MEMS
Workshop (IEEE, Amsterdam, Netkedands, 1995) p. 191.



