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Electrical and structural properties of BNT/BT multilayered thick films
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*Gyeoungsang University, **University of Incheon, ***Kwangwoon University

Abstract - The heterolayered BaTiOs/(BigsNags)TiOs thick
films were fabricated by screen printing techniques on alumina
substrates electrodes with Pt. We report the improved
ferroelectric  properties in the heterolayered teteragonal/
rhombohedral structure composed of the BaTiO; and the
(BipsNags)TiOs thick films. We investigated the effects of
deposition conditions on the structural and electrical properties
of the heterolayered BNT/BT thick films. The structural and
electrical properties of the heterolayered BNT/BT thick films
were studied. All PZT heterolayered thin films show dense
and homogeneous structure without the presence of the rosette
structure. The dielectric constant, loss and remanent
polarization oft heheterolayered BNT/BT thick films were
superior to those of single composition BaTiO; and
(Bi12Nay2)TiOs, and those values for the heterolayered
BNT/BT thick films sintered at 1100C were 916, 0.79 and
1263 uC/em’.
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of tig Aol At 4 W 7 Ao gt o]y $& WS
= el AR A RBopo M= A 4A Ay BEog PZT,
PT 53 2& d(Ph)e 71Eo23 ¥ ZH A0 E(perovskite) 39
AAA ggEol AVNNA AgAF L NAY FEAF Tol E
Mo od de olg¥x JAth[1-5] 2y FPhA LA 4HA
ol FRAdozo] Aol oM A o] o] M2 9%
7b HE 0% 29 (domain)e] A7IA Heol £ A 54 FHAEA
S A7 e = AStE dojFo BYES AEse E3AE
(poling) FAo] @@tk T3 Phrl oF 65%(FHH])ol 4 dhsta o
o] 87 oo el A & glow, H: A ZarelA #AFA
4 Azelth o] FHAAQA At Wit PZTE WA & 4 A& v
GA 24 el g Aol mzH I o HGA AA ALe PZT
Agte el bd EA43 A KNbOsIKN],  (BigsKos) TiOs[BKT],
BaTiO[BT], (BigsNags)TiOs[BNT] 53 22 $3 4A5AHI 4
54 M E AEEe A dAxAE s M A3 EdE0
gt 3 4 9th[6-8] 1% FHEHAFIO)E F2E J}XE= BNTS BT &
A& o]43 BNT-BT heterolayer F4& =& dpits 740 24
of wet 1 AANA thke 54 vepdnh. & A3 A= BNT-BT
heterolayer ¥2+& Pt A58 43 dFvL}; 7|3l A A&t Fae
Lo 2 Fx24 bdA, f44 54 dsA AFskdch[9-12]
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2 Ao BaTiOs 39S  Ba-acetate[Ba(CH;COCO)ol, Ti
isopropoxide {Ti(OCH(CHs)l4E& F%E4, Actic acid (CH;COOH) <t
2-methoxyethnol (CHsOCH-CH,OH)E &vj& A}-&3F sol-gel methodS

o]gsto] AAsGTt BaTiOy 3¢ A4 dx d F 850TAA 2

P R S e ) (BipsNaps)Ti0;  3--H+&  Bismuth nitrate
[Bi(NO3)sCsH20], Sodium nitrate  [NaNOs]9} titanium  isopropoxide
[Ti(OCsH7) & EHEAZ sol-gel methodE o]&ato] #2819

Bismuth®] 10mol% %3 H7l= &2 TAHAAMY Bi %S BA§H]

$18 Zolth. BNT 390 AFAE 712 9 F 800CIA 247 dha
sttt stad F9de 724 54S XRDE 24, particle
sizee SEMO.Z &4 &9tk 4 Ag 24 DTA/TGA #4& %3

A AR o] F9HES 9 FAES Yt 47 sluryE THE
Atk screen—printable pastesE-<> non-bubbling kneader (NBK-1,
Kyoto Electro)oll A 30wt%2¢] organic vehicle (Ferro B75001)3 BNT,
BT 399 Z uw=sle] 239l Ag pasteS screen printing &2 A
BAFo 3tga 590TolA 1023 I 89tk d4 9 particle
sizee 02um ©|3t9 3 3tA 3 milling®} A X 7]1Z 3o particle size
g 02014 05um Atel & THESQITE o 4 YolgEo] o vAY 2%
o Aol o3 EHHAT T dwe] FAE SEMel od =A%
L, vA 29 348 ARS energy dispersive spectrometer(EDX) 9}
Astd SEMoz E438 4tk §4 44 §4 &4E impedance/gain
phase analyzer (HP4192A)= =4 %31t} heterolayered 1o 747
EX4J2 RT66A tester (Radiant Technologies)2 273}
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a8 12 gYdst 2= 243 heterolayered BNT/BT 92 XRD
3" moks yehdith. Heterolayered BNT/BT 592 o] xAbg)
preffered orientation $lo] A&7t o]FHTh 1100CE AT
heterolayered BNT/BT 392 20=465°¢ w (002)/(200)% =7} Yehd
. oJA& BNT® BT E&Ed|A rhombohedral¥} tetragonal
MPB(morphotropic phase boundary)’} &A43tt= AL 44 v &
€ JaEe £543 BNT pattern¥ Wuge o) 4+ A== shift

AL & F A shift AEE BTY %ol wdge}, o] AL hte
filmel A F7kA o] FEITheE A& v, FrHA 2o H &S
filme] Aol o) A9 Aoz xdo] 7h5aiT),

* BaTiO,

0 (Bi,,Na, JTiO,

12 A

(Pt)

Intensity (arb. unit)
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Diffraction angle [26]
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a8 2% 1100ColA A2 heterolayered BNT/BT &1 vig
FE-SEM °& uehdl Abdolth, 1100ColA 4243 heterolayered
BNT/BT #4& %3t grain sizeg9 £ HAFT o]AL oy
W coating® heterolayered BNT/BT ¥9& grain sizeZ %7} A7]=
A vAFxY A4S Pl ZHHolg e AS HoF.
71 AFEY FHo] 95 RE Fue 7]FE Ho|il heterolayered
BNT/BT $%o] 54& cubicth AAM4E R 3oz e
heterolayered BNT/BT 1o #Hit F7 & F 50pmo]th.

8 2. 1100CE £Z5 BNT/BT £ M X

1kHzell A1 IMHz Abele] 3k ®9lellA BNT/BT 1]
4 £4& vyepdn, g7t S 45§41 dee
NT/BT o9& Ad49 §4d £X 54 2o+l 100Hz
TS 1150CoA A 27438 heterolayered BNT/BT 99 #4
Z+7y 916 ¥ 914 #S 2=t} heterolayered BNT/BT $1t9
e 47 8929 Aol 98 A4 2 4 vk BT
Foabole] AAwWel A WAE Ao FEE A7E Hopsit
1100C ¢ 1150°Col Al A A3 heterolayered BNT/BT 31}
27 079 9 09 #& 2re=t) heterolayered BNT/BT ¥
g BT BNT F9to] nlgjA o &2 f4d &4 g 2hs
TR filmsell Al W74 549 #4342 tetragonal phase layer
rhombohedral phase layere] ZAWel &A19 ##Ho] gtk & 4
S 7H= tetragonal®} rhombohedral’d Alol9] Ao A& A4 ¥4
34 7hs stk
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a9 4= g 2kdlA 223 heterolayered BNT/BT $1He]
P-E hysteresis loopE WEFATH 1100C 1500C & 223 heterolayered
BNT/BT $ute] 23 < wf Pr& 27} 12631nC/em’, 12.220C/cm’S
Zt=th S7HE Pr& BT BNTAFolel AAWe] EAE B3 o &
& gtk olgd AFPEL XRD #A40)A UAA HRHAIE £Z
o 3|4 Fart S/ gE Ae 4 5 ok

——1000°C —+— 1050°C
——1100°C_—— 1150°C
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Poriazation (nC/cm®)

Electric field (kV/cmz)
18! 4. BNT/BT 89| Hysteresis loop
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2 42743 Heterolayered BNT/BT % 9o] PtE Ao 2
139]ell Screen printing techniqued] o8] AZ=Qdch =
ok 50pme|t}. Heterolayered BNT/BT F2Ho] &3
&4 aga g 259 2 §4d 5452 BNT¢ BT Rt}
I 1100Cel A 423 heterolayered BNT/BT 12 -7+ 916,

=N
=]
£.
=]
Qo

—o o rirt ot
¥ 4> -
1z
O
0y
N
rr
K

oo

079 283 1263uC/em” # ZHet)h o AT TE 4% MHAEe
BNT/BT heterolayered &9 A FAE 42at9] §31 E4& S7HA17]7]
et E&A<Q ozt Agketrt

(& 32

1]
et

[1] Abicht, H., Voltzke, D., and Schmidt, H., Chem. And
Phys. 51,35(1997).

[2] R. Xu, M. Shen, S. Ge, Z. Gan, and W. Cao, Thin Solid
Films, 406,113,(2002).

[3] Ya. I. Alivov, F. Agara, B. Xiao, S. Chevtchenko, H.
Morkoc and J. G. Yoon, 53,1982(2008).

[4] J. G. Yoon, K. O. Jung, H. J. Kim, and K. S. Kim, J.
Korean Phys. Soc. 53,2033(2008)

[5] M. J. Han, and J. J Yu, J. Korean Phys. Soc.
53,1074(2008).

[6] S. G. Lee, and Y. H. Lee, Thin Solid Films,
353,244,(1999).

[7] H. Takeda, W. Aoto, and T. Shiosaki, Appl. Phys. Lett.
87.102104(2005)

[8] X. X. Wang, H. L. W. Chan, and C. L. Choy,
SolidStateCommun.125,395(2003)

[9] H. Nagata, M. Yoshida, Y. Makiuchi, and T. Takenaka,
Jpn. J. Appl. Phys., 42,7401(2003)

[10] B. J. Chu, D. R. Chen, G. R. Li, and Q. R. Yin, J. Eur.
Ceram. Soc. 22,2115(2005).

[11] Guifen Fan, Wenzhong Lu, Xiaohong Wang, and Fei
Liang, Appl. Phys. Lett., 91, 202908 (2007)

[12] C. Peng, J. F. Li, and W. Gong, Mater. Lett.,
59,1576(2005)

- 1325 -



