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Electronic properties of PZT(20/80) thick film and PZT(80/20) thin film multilayer
with variation of sintering temperature
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Abstract - In this paper, PZT(20/80) thick films were fabricated
by the screen-printing method. And the PZT(80/20) coating
solution was synthesized by the sol-gel method. PZT(20/80) thick
films were screen-printed on the alumina substrates. PZT(80/20)
thin film was spin-coated on the PZT(20/80) thick films to
obtain densification. And the structural and electrical properties of
PZT thick films were investigated with variation of sintering
temperature. The PZT specimen sintered at 6507 showed good
relative dielectric constant of 219 and dielectric loss of 2.45%.
Also the remanent polarization and the coercive field were 16.48
pC/em’® and 35.48kV/em, respectively.

LM B

AR Aad A9z oY dutdeg %3473 Qe ABE ABO; ¥
Z9 Hzua50lEY 40 vk AY 2 FHA Azl sy
TiOy, Si0y, TaOs 59 A%HE A5E A&y derasele 328
7t= BaTiOs, Pb(Zr,Ti)0s (PbLa)(Zr,TiO: $& ZHAELE 7MY oo
g% 477 §48) A9H2 dd. o}F ZFHA 9 PoTiOss #H44
9] PbZr0s & &AL Pb(ZrT1)03 (PZT)*W}E] Zr/Tisl Z4ujol 'Ih:
ggd 1A 54 € $4% AAENT SAEAE JAn g o
BaTiO34 Megelage &40 oleld A g, gzdold, %"
geld o} g Ha glen), 2& £33 2 WYEHE o] gila AFHoo]
8, 233 Z4 34 SONAR B87], SAW HE g % #4372 ¢4 8
z AtH12) ol§ dEAE 93t daHoly ZHAAH Fod g @
¥ microelectronic 22X micromechanical -v-°h?=4 &5 44 B4d
A dYso] gk Fube et NE B 4 UE 5 U9 2 WY
E4E hAY Augs nds ARG ohe wixd g 4§
7H58H3). =@ bulk 2349 SA4o 2HE $4% BELLY RAgd
#HAo 2FLEE Fr H¥S AWsgd. 34 AFde PPez
screen-printing'd 3} tape casting, evaporation/sputtering’ $ol Abg€th
o} % screen- printing#& Wete] Atz AYFGAel Ao WK A
B9 &4ol gloy & AN Azdsit AY§ AYe shA, o
gy Az TR BLE Hel2ES A7 Ad Hrists nEAEA]
AL g2 A B ArY 542 2ASE g UAv45]. o ¥
# 9PE ngEy) d3e Foudd Sug 3o e Adgan
B4 YANTE ’;‘l@& staast g

B AT e Aol 7hN D Qe AUt BAE @F8) g4
234 “@“é‘ﬁ"i ARG PZTC0/B0) %9 sol-geloz ¢4@
PZT(80/20)4 8 solution® ~BaAWste] AHE Azalycd. o] o dete
A2HEEE WUHBAI T 20 w2 540 tiste] T £45d HH &
LT E e YL FYsct

22 =

2.1 &Y Wy

HA  Pb(Zro:Ties)0s =AY 2F AXFHL Pb acetatedd
2-Methoxyethanol(2-MOE)E A4 E 974 12502 71983l 5
Bg& AAstn g4 g8 Azt 2% 602 Jetm, 245G
2-MOE°} £8A17) Zr propoxide 9 Ti isopropoxide® H7}&tlch.
H7BF 2A % ¢ 2w A7ln A ske) R HE e my
g HO08 2-MOE EfL98 #ristarh geldl 8 NEw o3
HZANA w2 B4 § 5 g0tdlA sHAET 84 F gA B
Hsle] 325mesh®  sieveste] ¥9& st 47 B
organic vehicle (Ferro B75001)& Wi &§sted PZT(20/80) # o}
2EE TEHD R HAFeg ptE X3 ¢FoY 7)o 47
9] #Ho]~EE screen-printing3t 40001 A 2087 Ax&Aot of
HA4& 43 wrEalm 10500 1087 AFso Fotg Azsly
th 2Z4 pbel HEE BT 95t #de 10mol% PbEg %
7beta B9V 28g8 ol &styrh

Pb(ZrogTioz}0s 2% solution®] #|ZEE Pb acetates} 2-MOEE
FHAIA 120074R) shdEtn RS AATE F 07 WA

YIncheon Univ.

1 %, 2-MOE®| Zr propoxide®™ Ti isopropoxide® Wit mytg &
aAg FHristd 12004 1NTE /AP AXH stock solution
9 ¥=E 15moleles o& £3AF7] 3td 2mold FHT
g #78lz, 3 £%5& x4-ss] Aso 02mold HNO:SH
acetylacetone® PZTS % #Hrsldd. Axd £98 Aeofdl
Wi F717 Eelskd] 45 E dHstd 4478 agingAlA
coating solutiond& #A2&e}. ¥ A Ho} spin coatingdL ol &
8a] coating solutiong 2000rpm, 3027t Y4} o AL 6
3 ¥hE g ¥, AMHEE 600-750C] #Z de 2xdA HY 44
Yoz 1NLFY A9 24 & vld A H] A¥YyIFe=
Ag Hol2EE EX&o AUE AFsArt

Azxg £99 250 g FuzE sy 98 DTAFA
& Yo, 2485 WE wATZE #2387 98 FE SEM
€ olfslel ¥ ¢ @ #ASN zex PZT Futeo AA
e Aste %%3}71 48 X-ray 34 $4& s Ade A
714 B4 @@yl st 120094 1587 IF 30kV/ema
HAE Aristed Bsigich 222 LCR-meter& ol 43t 3R
$FHOH £H42ME P82 oo & FHAR(ENS AMSA
o} =¥, hysteresis 54& £3sd AAd o4& FFET @I

Drying{300T, 10min)

1
Sintering(600,650, 700, 750T, Th) 1
i

Measuring property J

FAa4 gg =AEE.
] PZT(20/80)powder |
Mnxmg(ofga:wlc vechcle}
[ 1 |
[ Scrmen printing Repetifion
L Atimes
L Diying(400T, 20min)
T
Sintering{1 nsoc ,10min} PZT{80/20)Sokution(1.5M)
[ |[rrmmoanion]
L Sph*Coamg(Zﬂmfpm 30sec)
o o
I
L

CIH 1 AIE ¥ 335

rlr )
¥
ey

30) €% DTA ¥4 Holrh 200-600THM vhebd
#HE Jate] e Aoz dvdd o 80TH

ﬂﬂn
rlrl\“'2
Loﬂ

r=ln:

)
- (=3
T T

Heat Flow [uV]
)

4

-5

0 2(.)0 4(')0 S(I)O 8:)0 10‘00 1200
Temperature [°C]
<38 2> PZT(20/80) 22| DTA JM

- 1703 -



oM yehde TIHaEe @y ARZBLsl0lEAY Y4 g% A
22 gy, of ¥4 ZFH2EEH PZT(20/80) £29 4258 H2E
£7to|Edo] YeiYr] A 850TE Ao

a3 3¢ 4325 Wslel ofEPZT(20/80)3%9 X-4 3 W(XRD)
470 BE FodA 3R dAYTFEY dPHU XRDHAH|
Yetue g 3% 5 Atk 22257 650CY W whute) Azl
45 M w2 A2t dehde g #3E £ g

AN (b) 650°C J I\ A A AMA
an (€) 700°C ‘HM A A A i
A (d) 750°C J b\ \ A A A A

20 60

RED)
(002)
(200)
(201)
(210)
(112)
@)

Intensity [arb.unit}

30 40 50
Diffiraciton angle [26]

Qg 3 LULER o2 840 X-ray HH ME

a¥ 45 4 2x4E 4279 AH9 dud Eue ndT2E FE
SEME o] 83t &Y Aelth 43 &7} FolAFE A Ho) £330
Hehuy 249 371E AL A& B 4 Yok 600ToIA 228 AER
o 70TAM 228 ARAA AAYe) 25S Ay 32 € £ Qo
oHe 438 FAe 4 pmYS ¢+ A 2350 BE WS
AR 24257l FohAFE 71Fo] Yol AL BT ¥ 5 U
ol £x7} Hold+E Port gl 44d J1Foz wuEn 70T
A 71Fel 1% B Ag #3EY £ ok
() 600 T BEST (b) 650 T 348
- 3

,‘:., y’ 7
(h) 750 T|

p—
"‘. e i

(e)600C

18 4 LUSS0F oHE fofo] BRI EEo| DJMPE

a9 5 2FLENE fHET FAEAE Y adZold fAMS
T 600TAN 43 F7t8e 650CTY ® 7H¢ %8 @& A= 00T
oM ozt At AW nAFZE FFHRY 50TAN 7HF A
g A& BHY F gloy oo wa FANS Fo| FAAse Aoz @
gdn. 70T 44 fragol YolAle AL P09 ALz Asto} Y2
7180 fidd 9HE F= Aoz B FA &4 2FET} &
ool mat Frhste RS BFE ¢ don, 600TAM %20 %9 Ha
&g dehiglon 10T A °k38%9 Hulge Jehiith

230 4.0

N
?
|

210 k

w
=}

-
8
T
¢
N
o

Relative dielectric constant
N
8
(=]
;‘
(4]
[%] ssof aujoeleiq

180

=
3]

600 650 700 750
Temperature [°C]

QE 5 LURSTH R UL FHEH

29 6& hysteresis SHCZRE ZFEIH FAAE AIF BIoinh,

60TeN 744 &2 & ey ojde] FREIH A e 22

165mc/em?, 355kV/cmolth. 700Co| Aol M= A&E 23 g4 o] 7
23E e BF ¢ 5 Yot oA §AN% 1YL 2L YL U
U 2 dAdol 650TAHA S7ain ojde exdMe #Age ¢ +
At

-~ 20 36
E ~ —==P
o —e—E
Q9 18} © g
e {34 @
5 ¢ 0,
L)
'§ 16} H
=
L {328
3 14 -
[« - —
a =
£ S
430
2 12| 3
© [ ]
£
]
[v'4 10 1 1 1 Il 28
600 650 700 750
Temperature [°C]

<@l 6> 2250 OHE UREIT XA
3.3 =

2 97E sol-gel WHo2 PZT(20/80) ¥ PZT(80/20) solution&
Az screen printing ¥ ¥2%9ld| spin coating Wiog wue 3
Ak o] AW AFLEE 600-7T0T2 HHAA old e H7H 5
e BFEA
PZT % 29 X-ray #4 43 650CAAN FRAG A 4A4A 5as
22 & ¢ YAtk FE-SEM2 AHe o4 72E dds) 2 43, 42
25 650CHA AH9 vlATz7 744 AL #EY + JQ3, 22
S22t ®obAel uwel AW Yd 2AgdE 130 Fste: AL nay
F At FALFE 600TAN 7 de g JeEdd e 650THAA
AA F7HHA, 00Tl Al ZasAd. 484 24eE
7t zobel wel Frlstan, AFEIH FHA g A AP
Ao 650TNA 714 F& E4E velde 38 5 AUt ofe 2
o] ¥ Feto AZFL2EJt 650CAA HzrArslolEY ARG A
He Aoz AsHY, ATz T8 714 AY§ F22 JEIYS BEY
F ARt oo wat 03 Fute 2AL2E 650CAM H/AH E4 1Y
$5§ o] AR A

[2tate] 21

This work has been supported by KESRI(R-2004-B124), which is
funded by MCIE(Misistry of commerce, industry and energy).

#2g 8l

(1] D. Y. Jeong, S. Zhang, and H. B. Hwang, 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, Trans.
EEM, Vol. 5, No. 2, p. 76, 2004.

[3] V. Walter, P. Delobelle, P. L. Mlal, E. Joseph, and M. Collet, Sensors
and Actuators A, Vol. 96, p. 157, 2002.

[4] L. Simon. Le Dren, and P. Gonnard, J. Am. Ceram. Soc. 56, p. 82,
1973.

[5] G. H. Lee, K. Ch. Kang, Ceramic Eng. for Dielectric, Dea Kwang,
p. 6531, 2002.

- 1704 -



