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Effects of (100) Orientation of LaNiOs on the Growth and Ferroelectric
Properties of Pb(Zr,Ti)Os Thin Films
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Abstract

Pb(Zr, T1)Os[PZT] thin films were prepared on a highly (100) oriented LaNiOs[LNO] and a randomly
oriented LNO by sol-gel process. The PZT thin films on a highly (100) oriented LNO show a high
(100) crystal orientation (F=100 %), those on a randomly oriented LNQO show a random crystal
orientation (F=60 %). All the PZT layer have a flat and dense microstructure with large columnar
grains and their grain size are 25 nm. In the ferroelectric curves at electric field of 40 kV/cm, a highly
(100) oriented PZT/LNO samples show coercive field, E.=10 kV/cm and remanent polarization, P,=14.5
uC/cm®, while a randomly oriented PZT/LNO sample show Ec.=10 kV/cm and Pr=5.4 pC/cm?.

Key Words : PZT thin film, LaNiOs, Crystal orientation, Sol-gel, Ferroelectric

1. M &

Pb(Zr, T1)Os[PZTE &) 4 uhebe o

3
zews xe AF BIL ANED @A

Z‘“ = 1oy
A, 3L 2y gutolA MEMS tlujo]e
$8o] ALEETHI] PZT utte] AZ o=z Algy
T Ptd=5ES PZT €49 435 zHsleg PZT
o] ZAATFZ(perovskite)$t wv]£dti P& A
< 7FAl= LaNiOs(LNOEF 3] &3 $jof PZTE
I PZT/LNO Fzo) ek 77 o] Ha
ArH2-5].

2. Fddistn =g

3. FZEUER sMEEZEE

a. Corresponding Author : chungst@pknu.ac.kr
At - 2005. 1. 21

1A & AF - 2005. 3. 11
A AtetE 1 2005. 3. 17

338

e 7lEe 71 2@ bty FA ) g gfol
g A, F2 JHEA g oFEAg A
o] AFEHTE Meng 52 Si Z1#9l (100) ¥
goz LNO AAFZE wigsta 1 fol (100)
wako g wgdAdS Ad PZT 9ge AAARG
(8. el2Z 713 Ed9 wFPHL xdseE A
o] ujS- Fastthn Azheto)

£ AgdAE Si(100) 1R LNO &9
mxsa g8 WHe g2 sted (1000l 34
I} Fejgdd LNO ®#ete zZbzd wrEm, I 9l
PZT 2etg AZAA PZT/LNO/SI #2288 UHE
Ak zElz LNOY (100) #i&4e] PZT dhdle)
ARQQdWNE DI ZFHAadd vAE FFS ¥
o eSS}

2. 4 ¥

. =

LNO&#9-& lathanum nitrate, La(NO3s)s (99.99
%, Aldrich)®} nickel acetate, Ni(CHsCO2)z + 4H20
(98 %, Aldrich)& Al83t9ch. EA4e (g



lead acetate hydrate (zirconium—n—propoxide+2ME)

+acetic acid + (tetrabutyl titanate+2ME)
reflux 3hrs reflux Thr
\
F reflux 2hrs ‘

!

r PZT stock solution (O.SM)—l

—

.;pin coating(4000rpm/30sec) ]

l | prefiring(600°C/3min) I

r prefiring{400°C/3min) j

\
r annealing(650°C/15min) ‘

T PZT Film ]

1. PZT uLnl—A zqr é
1. Depositing process of PZT thin films.

a3y
Fig.

o ool wieba efdE LNOSE Fuigkd LNO
7} wHEol A, AAE AzFHe B AAY &
oelar PZT(Zr/Ti=h3/47)4- 4 ¢ =)
ch-&% 7. lead acetate trihydrate,
(CH5CO2)2Pb + 3H20(99.9 %, Aldrich)$} acetic acid
& EEeta 3A T Y AR F 28 AAG
Sk Z1¥]al zirconium  propoxide, Zr(OCH:
CH2CH3)4 (70 wt% solution in 1 propanol; Aldrich)
Ti[OCH(CHz)z1la( >97
Ax Re7A 2
Tt B

2} titanium isopropoxide
% Ti content; Aldrich){}
methoxy ethanol® E¥3sle] 1A17¢

ool @ o HRE EEel: 2417 Bob #fet
of HEAog 03 M PZT £94% wrgich
(1000 %ol wigkde]l 27t vE 2 TR/
LNO wrh(ufedel wpubah kel whdh) o]
P7T &olg YAt 400 T F3F FAe 7
4-& 714 650 TN 15 ¥3 HF dAYs s

i [}
OX(:)“\_‘

95\‘4 A e RTA(rapid thermal annealing)
e Agsaa, 99 A9wge LNOOﬂ A
PZTWEo 2 &t PZTH 538 AT

i oL ol g ¥ 3!

4 1o] UpEulgle s,

pﬁ
ok
ok

o,
o
=y

4

339

A7|AA Az 8 =2, A8 A4E, 20051 42

Fol gl PZTYEHEE)S e,
XRD(CuKa, Model D/Max-2400, Rigaku)& ©]

gale] wuel AW BH2 @39y, SEM
{$-2000, HITACHD# FE-SEM(JSM-6700F, JEOL)
oz wwel Tosh vATEE BAKAG Y-

AZFo g AgE £ (AE 1 mmY vtx3 AL}

o] Ag/PZT/LNO/Si T+ Wi #7137 HA42
Fagy. #R4de 2§41 &4 g LF

Impedance Analyzer(HP 4192A)% &3 3 qich. of
HIM 2H L 93] RT-66A (standardized ferro-
AF&

electric test system, Radiant technologies)&

skt

w
i
ic]
i)
){l

a9 2% e A Fulgd LNO 2hdhe] X
A R veRd ot (100022 w3
LNO ®aHa)el= (1000 2 (2000 H28{ 2
pseudocubic TF7F F2 JEREDZ, 2 99 (110)
A3Z70 g A #REHAG. olwd XRD A
2ZRE Add whge] AR (10004 A4
a=3.84 A°|ATHJCPDS 33-0710). ®3 LNO Hh=
2 (100) Wz AFFE7 2 WFHUSS
o 4 9la, (100) #ake] wizkg ({(1(100)+1(200)}/
{I(100)+I(110)+I(200) )= F=97 %olAt}. o] A&
2 WFLNOZ F-&t} Jgla Fujskd LNO ¢
Gyl = F #art (110) w3Felz I &0 (100)
2 (200) @7 BAEEP oY, «+F v EUE o
Heolt}, o]#d XRD Z#i= rhombohedral +%
(hexagonal cell, JCPDS 33-0711)¢} A8t A4k
B owdgre] AR A 202)¢F  (104)l A ALh
a=541 A, c=658 A°lt}, o] LNO uhube AA
TZE7F (110) WEez wig=Eglov (100) HWrake)
vl gk & wlwsly] $48te] Al4dd (100093 6
FELS F=41 %At o] ARE FuiFLNOZ
2t LNO ®etel Agadajel gz Wl w
A (100033 wiggdoe] thE o]f= LNO ¥
2ol A o] Si100)7] el o dFEade
Ao ZIdgvtn AYZEH[89], ANAHA G HH]
o2 ZAAol ARV HAdAeE Holuvxe A
Ta%ge & F A g3 LNO ¥
o] A4 Aed e XA §]” DIE))
T 8ELNO(ZYE 2a@)9 (2000 H=Z7 FH)
LNO(ZL¥ 2(b)9 (110) w=R} oF 108y &8
B35, vl ELNOS H =7t (100 ske 2wk v}

NIE‘ E

ol g

ﬂﬂ!oo‘?ﬂo\‘_l



J. of KIEEME(in Korean), Vol. 18, No. 4, April 2005.

300 | (a) T (200)
200 ’
100 {100)
N (110)
= L ]
Pool e
£ 90} (b)
[ ]
[ ] * N
0
20 50 60

30 56188,

2. LNO #2he] XRDFA.
{(a) WFLNO
(b) FHELNO.
2. XRD patterns of LNO thin films.
(a) (100) oriented LNO
{b) randomly oriented LNO.
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3. XRD patterns of PZT thin films on
LNO substrate. (a) (100) oriented LNO,
(b) randomly oriented LNO.,
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(a) PZT/¥ FLNO, (b) PZT/5-¥ ZFLNO.
Fig. 6. Ferroelectric curves of PZT/LNO thin
films. (a) PZT/oriented LNO, (b) PZT/
randomly oriented LNO.
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