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Abstract

Ferroelectric Pb(ZrosTio4s)0s (PZT(52/48)) thick films were fabricated by the screen-printing method
on the alumina substrates, and PbTiOs (PT) precursor solution, which prepared by sol-gel method, was
spin—coated on the PZT(52/48) thick films to obtain a densification. Its structural and electrical
properties of the PZT(52/48) thick films with the treatment of PT precursor solution coating were
investigated. The particle size of the thick films was increased with increasing the number of coatings
and the thickness of the PZT-6 (6: number of coatings) films was about 60 tm. The relative dielectric
constant increased and the dielectric loss decreased with increasing the number of PT sol coatings.
The relative dielectric constant and dielectric loss of the PZT-6 thick film were 475 and 2 9%,
respectively. The remanent polarization, coercive field and breakdown strength of the PZT-6 film were
32.6 uC/cm’, 15 kV/cm and 60 kV/cm, respectively.
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Fig. 2. DTA/TGA curves of the dried PZT
(52/48) powders.
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Fig. 3. X-ray diffraction patterns of the PZT
thick films with variation of the number
of PT sol coatings.
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Fig. 4. Surface and cross—sectional SEM

micrographs of the PZT thick films
with the variation of the number of PT
sol coatings.
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Fig. 5. Relative dielectric constant and dielectric
loss at 1 kHz of PZT thick films with
the variation of the number of PT sol

coatings.
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Fig. 6. P-E hysteresis loops of the PZT thick

films with the number of PT sol
coatings.
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of PZT thick films with the number of
PT sol coatings.

g 63 72 27t PZT 399 3|2g AL
3 AHFES 9 A4 545 veld Aol
N#Hol A F 239 oldAFAE vrhige
T =% 8571 Z7bgel meh IFRIFe o
7hate AdE YERUT ol PT 2¥ 3
Z7 skl W AHade 4R ane 5
gy A2 HAE dod|= v|FY Byl ¢
2 gkok7] wWiEo 2 AlRECHI) PT =8 &
wWE gHAe) Fa B ZRAA A



—+—(a) PZT-0
—+— (b) PZT-2
—+—(c) PZT-4
—+—(d) PZT-6

10°F

10°F

107k

Current density [A/cm’]

10 105
Electric field [V/cm]

a3 8. PT =¥ 3l
u]_\:_‘_.

Current densities of the PZT thick films
with the number of PT sol coatings.

utE PZT oo #FH

Fig. 8.

N,
N
N
ofy
N
N
i

of uhel &9 A3 g B 3
718 Aoz AZET10]. PT &
A7) PZT-6 AlHY AS AFES
7} 326 WC/cm’$ 145 kV/cmel H]
A& YErATH
boARe A A e
olch, BE A#olA FHA
-70 kV/cm-J oo A 107
& YEisdt. PT &
SEERCKNEEE S
g e w9, 23]
2 70 kV/em® 3A
Yetdglnt ol ZHE PT &0
e wet §JApzke
= d%g ] gEes gzac. oy
ojo] mE o] mwe
CHATE BHAN Bgk%e] PT oo
5 05 mol/L, ZBIATE 63712 A3 2
fdo} AT PAAT A 7|5 =H$
ZatAth o2 lste] IE 3 4o Aol B
PT-§-9
oi

N
o 2
ke
o w
oﬂé
rzi
lo,

o=
2
)
N

ROowE 2 2y
o o

[
lof
&

o
o
rlo

N
—
o
s

o
e S
o Hop2
o Il
-0, it
+ Ly
% 52 oo ri‘ f;j

S

z
5

o
1o

_0|L
)
o fo
N
—

10 of
N

0

SR e
>
g
o B
do
oY,
—{o—‘lmoo

0 4 o ofl H1 ol
il
£

oo ¥

0
é’_)éme
o

ARAN A A1gol EEakA wol,
Bl whet AL
o% Algdt
BE F7hE9l

3

i

%
= spel7k g
¥ =
23

O rr e orn N oof g
o oft
o e

ol

2

s
f-

et
i)

4.8 &

Tol A sol-gel'& o] &ste] PZT(52/48)
PbTiOs AFA 848 Axd F, 23Y

671

A AAA 233 =EA, A19E AT3, 20061 7€

zagyez Fue Agsdn 2@ zYPom

AFA g4 7HS stol PZT £ AAS A

Aagon, 79 5 me F2E, A4 5

e Batg

1. DTA-TGA #41 A3, PZT(52/43)& 2 4H
shex: oF 500 TolW, PT 2885 o

Aol W BRHA Fgon, BE A
A FHAAA TR PZT(2/43) @A AA
s YERgATL

2. PT & ZRAF7L S7hetol wet vl Tae
FAe ARZ Qsted 7| Fo] Fidm XL
HE A%E 2elow, Hd AR FAs o
60 tm oAt

3. t3&2 PT &9 A24AF7t 3
718 63 =¥ A 476082 I =
LR gl ok

4. Z2Hd 5AE IRAFI S7HE w1
3t 63 YW A TFET 2L %Hdﬁl
32.6 uC/cm’s} 145 kV/cme] ® °
A& e A

5. BE AWA rHAFUEE Q7 AA 0-70
kV/cmel #B44M 10° A/em® olate] ¥z
545 vYeugley, ddgggEs
AP AT A e Ftrh

]

zAre 2

This work has been supported by KESRI
(R-2004-B-124), which is funded by MOCIE
(Ministry of commerce, industry and energy).

it

]

Mo
o

[1] D. Y. Jeong, Zhang, and H. B. Hwang,
"Dependence of domain stability on the
thickness of the tetragonal 0.88Pb(Znis3
Nb23)03-0.12PbTi0s", J. Korean Phys. Soc.,
Vol. 44, No. 6, p. 1531, 2004.

[21 K. J. Lim, J. Y. Park, J. S. Lee, S. H.
Kang, and H. H. Kim, "Piezoelectric
properties of PZT-PMN cermic for large
displacement device application”,
EEM, Vol. 5, No. 2, p. 76, 2004.

[381 Y. H Son, K. T. Km, and C. I. Kim,
"Ferroelectric properties of Th-doped PZT

Trans.



J. of KIEEME(in Korean), Vol. 19, No. 7, July 2006.

thin films prepared by sol-gel process”, J.
of KIEEME(in Korean), Vol. 17, No. 9, p.
947, 2004.

{4] T. Futakuchi, Y. Matsui, and M. Adachi,

"Preparation of PbZrOs;-PbTiOs-Pb(Mg)sNbys)
03 thick films by screen printing”, Jpn. J.
Appl. Phys., Vol. 38, p. 5528, 1999.

(5] V. Walter, P. Delobelle, P. L. Mlal, E.

Joseph, and M. Collet, "V piezo~mechanical
characterization of PZT thick films screen
printed of alumina substrate”, Sensors and
Actuators A, Vol. 96, p. 157, 2002.

[6] L. Simon, Le Dren, and P. Gonnard, "PZT

and PT screen printed thick films”, J. Eur.

672

[7]

(8l

(9l

Ceram. Soc., Vol. 21, p. 1441, 2001.

J. F. Fenandez and E. Nieto, "Processing
and microstructure of porous and dense
PZT thick films of ALO3", ]J. of Materials
Science, Vol. 30, p. 5399, 1995,

R. W. West and ]J. Xu, "PbTiO3 films from

Metalloorganic  precursors”, Ferroelectrics
Vol. 35, No. 6, 1988.
K. Okazaki and K. Nagata, "Effects of

grain size and porosity on electrical and
optical properties of PLZT ceramics”, J.
Am. Ceram. Soc., Vol. 56, p. 82, 1973.

[10] G. H. Lee and K. C. Kang, “Ceramic Eng.

for Dielectric”, Dae Kwang, p. 653, 2002.



