I[TO 7|39

RF vl ERE A9EY WHS 08519 Indium tin oxide(ITO)7F 52H8 521713 $1oll PLZT (Pby.1LaoosZroes Tioss0s)

WS AZBIG) 71#2 s 500CE 1gsle] Sa8E $ G492 ihHo R tekek 2% (550—750T) ¢4
itk ¥R o] Wisl] e PLZT Hiote] 248t 542

FAAg st

XA S Fate] BHSIAT A0 Qo1 o83

o uhake] ¥ Ae|S #ASISIT) B3 precision material analyzer & o]-§3to] EFolg =y} W7 EAS AL &

Axje] 257} 7Kl wheh RES gh(Pr)2 10.6 uCem’ oM 314 pCem’= F718190.00 &
oA 60.9 kV/em= 7HAshe AEs l‘i"j‘:‘r w3 9 w549 - 1Mz -1~J1~r°ﬂ*1 +5Ve] square waves
VS AFIE o B

g Ax} 700CoA 4 ©.10°3] o)Ate] B

k.

A2 g Al e] 7

FAA(Ee)E 79.9 kV/em

PR
S3ko] 15% 7ha3ke Z3HE vehy

FAe] 1 1TO7} F2k4 f871% PLZT 9 RF nfv|EE 29 EYH, $EAE

3 HEEETL wkEr vluky o] Thsd RS Ay
a1 9lo] ool thet W At o] gk AR v
gto] W3k R eo] SEEHH & AR, W
WA, e AT E 95 92 5SS AYar 9ojek
akar o]t 75-1A 42 PZT, SBT, BLT 5] 975
o it 2]. o] F PZT BHek & = 7k a9l
o, §Fe] &=7F dubd9l FAmo Hgte] FRd]
E4E 7 AL glo] H|gjaby mime]e] fABARA 753
S Wy QItH 3], 1eu) PZT HHRe S4d T Qo] 23
2 7%, 929} retention 54 T WA wl=e]e] 2
2gell Ake EAZF o] vinele] A A &sh=t 7

el
HaL ek o5 7WAsl] flsked Atk =
& ARESl] Abkavee] H4E T Y2 53E 7)Ask

# [AA-A] ykson@pusan.ac.kr

= w#[4-10]7 Lao] %=3% PLZT whkS v)3]ut
ﬂ/] o g8t A77F 1&)=L AeH 11]. PhE
= A B4 5 PLZTE Zr/Ti & v} La
ol whe} vheFet ARrx 9 1AF 24 d7)d8 5A3S
7ML glow & X}%—E‘c 7RI B A2l el
T TR Qlste] mRg AFAE, IRAA, 117
F3} ks o] theFgh okr o] g-8o) 7hseiit12]. B
FITO 7} =99 fra)7)9 9ol S2A17) PLZT wvhate]
% 2 et AdEar vEhaL glvkal Bary

ATH13-14].
PLZT BHke =] g4 e) HhH o0 2= Pylse laser
deposition[15], RF nIIH|EE ~HHY H[16], -4
[17] ¥ 5 & 4= 9o, 71 5 RF nf 1 EE ~HE]
whake] 79 vlaA] g7t ghdekar A4

-1
olu, ujute] B4 o] 4, hHH Fao| Folat

¢
7

T

|

rﬂLm
IOErEEé

o

_I

o, rot

N
=
)
2

o°
B ol A= PLZT 8/65/35 A4S Melste] RF 1f
JHER AHEY How ITO 29 27|18 Sl
PLZT uFhs &Aelal 345928 W (rapid  thermal
annealing) &2 L7 slo] Axjg] Zo| W 2443}

54 2 vAlTE S4E SAska Y254 3 AR



ITO 7]stoll Az PLZT whate]

. A3 "2y
w AFelM PLZT vrehs Alxsh7] 913k 7jow

ITO7} T2 o1A e frel 718 L5emx 1.5cm®] =
7% Adteto] Al fel 71 U] 7= 5
BoeS A7E] flate] obAllE B ollgkEoel] 2044 =
=3 ARSI el 274 221%], 77 1/4%14]
Pbi1LaoesZroesTlossOs /39 PLZT PSS GYAI7]
B s8] BEs A flete] 208 F<F ofH] =
HeHES Fdaleh el 2] EeES AAS F
ITO 719glell RF sld|E2 2sjelg o PLZT
HlEkS 350mm AR ZABAT) o] W] of et 2k
HHIE 9:12, RF. poweri= 120W 2 31743}aL 500°C
REE et SA, s50m ) v
94 B F Rl FEAA (rapid
thermal annealing: RTA, Sinku Riko, TER—2000RH) ©.
2 O 25(550~750C )l A 2387 AA it @
Yoz SAWLE 0|85l thermal couples ITO
7ol HEAA LEE SHT. 4714 54 B
317] $lslol 47 200ume] A= kA o] §351o] dot
HEl Pt 2 A 4714 B BAE Slsle] 34
Are) Yo 500TAHA 2 FAA stk

FhAe Lol 0 vete] 4448 B At
X—=A 3/d (X-ray diffraction: XRD, Rigaku, D/MAX
2200) S748L Fdslen, A FAv)d (atomic
force microscope: AFM, Digital Instruments, Multi—
ModeTM SPM) o= ututo] wA] 31 s 32k @4
o2 #58SIYk. TS Ferroelectric Tester (Radiant
Technologies, precision LC)E o|-&3fo] $dA{g] &%=
of wh o= M REAS S438I0Ith

o

K

to 1o

A

. Ay} 2 3z

Fig. 1-& ITO 7)#9ol] 223} PLZT uHake- thok
FollA FEdAE] o FHXY s A9

o
-

X A
3" BA Aslo|t}h. XRD B4 Axjel] o)ah dxg] L
7} 57V (100), (110), (111), (210), (211) 34 94
7} S7VE 750C 2ol A= At A9E B 5 9l

Skl FetE]«] 17(1), 2008

FAAE &) we Ar|A A%t

T} 550 CollA] FgAg] gk ufete] 49 d|2H 7ol E
&} o] REF R R4 ] EAEo] Qe AE B
o]3= 550C o] FHA ] =57} vhdke] A slel] L a3t o
YAE 5238] 3askA 7] white] &
A TAH ] gk ol H|lZH T}
E A& & 4 vk PLZT ¥hto] th2 5}
Ho} (110) W3S 7L A4 s 38 o =t

ol BNEASO ITO 7)) I8k W%lﬂ% (111) Wako=
A7dst 1TO -2 PLZT (110) ¥
o] g} [18]. &3 750C 9 73%011 W& H ATl E
937} Q35]8 A4S & F et ol w2 A3 2
L= 218t Pb <] ko] doupaA] Pb F-E54R1 Tlo]=
SRE0] S7FsP] witeletal Az

Fig. 2= 394 &% Ws}o] w2 PLZT vhethe] 7$-
of ¥ Z#o] AFM ## ZAy= ek Ao|t}. Fig.
2(a), (b) ©] A9 &S Lols 3171 flste y5 ~AY
HEE 50nm 2 248131, Fig. 2 (¢), (d), (e) & 7%
+ 20nm = 1AL Ixje] 257} 550°C oA 700T
B2 71kl we} fAEe] HAb e A) ekl st
of 2dgk uleto] PAJHS o 4= Qlrk Wek 550TC = 5
Axg] & uhate] 9o RMS ¥ A7) gk 7.48
nm ©JLaL, FEA T =%=7F 2} 600, 650, 700, 750°C
2 Z713hl w394 A27)9) 2k 3.38 nm, 2.59 nm,

1.66 nm, 3.86 nm% SR}, 38 257} S}k

)
in)
Hir

S
il

i3

o
5

o%
o

* (110) (e)

I i e &
(d)
©

I (b)

«- perovskite (a)
«- pyrochlore

Intensity

. . .

1 1 1 1 1
20 30 40 50 60 70
20

Fig. 1 XRD patterns of PLZT thin films post—annealed at

various temperatures for 2min.
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Fig. 2 AFM surface images of PLZT thin films post—annealed at various temperatures
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Table 1. Intensity of component atoms in PLZT thin films annealed at various temperatures

Intensity
Temperature -
Pb La Zr Ti
600°C 0.00777 0.00338 0.01762 0.05650
650C 0.00711 0.00312 0.01793 0.05103
700C 0.00647 0.00225 0.01545 0.04520
750C 0.00553 0.00234 0.01446 0.04615
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Fig. 4 (a) Hysteresis curves of PLZT thin films
post—annealed at various temperatures. (b)
Variations of coercive field and remnant
polarization of PLZT thin films with various
post—annealing temperature.
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The electrical properties of PLZT thin films on ITO coated glass

with various post-annealing temperature

Won-Hyo Cha, Ji-Eon Youn, Dong-Hyun Hwang, Chul-Su Lee,

In-Seok Lee and Young-Guk Sona
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Lanthanum modified lead zirconate titanate (PbiilaoosZroesTiossOs) thin films were
fabricated on indium doped tin oxide (ITO)-coated glass substrate by R.F magnetron
sputtering method. The thin films were deposited at 500°C and post-annealed with various
temperature (550-750°C) by rapid thermal annealing technique. The structure and morphology
of the films were characterized with X-ray diffraction (XRD) and atomic force microscopy
(AFM) respectively. The hysteresis loops and fatigue properties of thin films were measured
by precision material analyzer. As the annealing temperature was increased, the remnant
polarization value was increased from 10.6 nC/cm® to 31.4 uCl/ecm?, and coercive field was
reduced from 79.9 kV/cm to 60.9 kV/cm. As a result of polarization endurance analysis,
the remnant polarization of PLZT thin films annealed at 700°C was decreased 15% after
10° switching cycles using 1IMHz square wave form at +5V.

Keywords : ITO-coated glass, PLZT thin film, R.F magnetron sputtering method,
post-annealing
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