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ABSTRACT

Sol-Gel derived ferroelectric PZT thin films were fabricated on [TO/Glass substrate. Two kinds of rapid
thermal annealing methods, R-1 {six times of intermediate and final annezling) and R-TI {one final annealing
after six times of intermediate annealing) were used for preparation ol multi-coated PZT thin films. 2500 i
thick PZT thin films were obtamed by the R-I and R-II methods and characterized by microstructures and
dielectric properties. In case of using R-II, the microstructure was [iner than lhat of R-I and there was no
distinguishable difference in dielectric properlies of PZT thin films between (he R and R-II methods. But
dieleclric properties were enhanced hy increasing perovskite phase fraction with mcreasing annealing lempera-
ture. Measured dielectric constant of PZT thin film annealed at 620 using the R-1 method was 256 al 1
kHz. Its remanant polarization {P;) and coercive field (E) were 144 uC/em® and 64 kV/em, respectively.
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Fig. 1. Annealing schedule for multiple coating process of PZT thin films: (a) R-I and (b) R-II method,
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Fig. 2. XRD patterns of PZT thin films coated on ITO/Glass substrale with various final anneaiing lemperatures

for 10 min.; (@) R-I and (b} R-II method.
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Fig. 3. XRD patterns of PZT thin films coated on ITO/Glass substrate with various final annealing temperatures

and halding times; {) R-I and (b) R-II method.

2o, YAkl o8 AEge] F7rekdc 640C, 20
dajza gAl=rle WS- 4~7pmelgio) 44
A F gl 05~3ume MBI AvlelENE FEE
gjc}. Fig. 32] XRD ol 43 64000 4] 208 @ =124]
Aotz Ao hRE Ao s Veden] u)HTad
B Ageks] gelzgzasle) Wolle Ag o F
aleh

Fig. 5 RAIZ A= By gxa)eed o v
Aqz Aafeld). dazlLr F7le o slTE A
o, 560~620C8) SEmslel 4 AR Lwrh BopRS
2 dAMAlel s o) Zrislgen, o2} Faldl gt
Ajzko] Al Egic} 620T Y-8l 1A% clusteringe] <d
o) 6407, 108 A2+ =kZ7|E L5~2.5 ume] 9l
o, @A A YA iz RI uge] ¥
A e g =k

Fig. 62 RILZ 620 2 640Te|H HFAA) A 7h&
271479 A3 apbabey vz Fsje]o)h 620, 30
B dag 2] 108 G e v dgdzte] s 5= A2
Wkl gelz, slddel o8 ARge) 3718 wen
14)7re] wag]d] =] 4k clusteringe] Ao}
AE-go] FA5 Zrletdo)h 640C ARz HAE
Azkell whel 8]l A z)e) ] kG
slglen, At 9)s] alzbzkel clustering®] ©

A
T=

—884—

& F7Ele] ¥R s RELsrlelEARe R B ET
640C, 2417k Az dxtZrE 1~3 pme| vk L
#Hu} XRDe| 2)gt =22 Azlo)leste] 229 SEMY
22}2]4 1mage scanningel] 2T HREA7lelE B§
A 4bel = Fig 7e) viepdl wpe} zhe] S60CeAME 23
30% o]abel #e|E vepdx glos, 60T Ak
R-1 3 R-IT Fx2] bl el ol @ gle] AT 15%2
el & vehila gtk ole #A4E FHo|REFERAMY
377} 4 nme]lP2 XRD ==2] line broadeninge]
o5} #m7rws) WA vehds] dEelch meia et
PZT Az srdape] s 2zsasle]eids] H495 $14
dArEs dYstr] M XRD EAuthe s
FAE S, AR 2] w=s WeFeie} ¢
Aoz A7),

ATz #F F@3REE RIeR Azg oty
S AR AR 2 U gaEglen] e
27} FobdE dQdAes $E A Hspl gl
R BRI BV L R L R L R ]
F7sbgic)h. delzEAl i ATgEAeE s o
ol 28] o]4e) A olde 2RAl WAE Do)
2F22 g dREarle|EA §ellAq AEe]7) et
A el a5 HEFvlo]BAE ARE
e HARE FAMAE] S AF(seeding effect)3HA

o

I A

ELLEE



R el o
ﬁ(a) 560°C, 10min,

?Zc) Gﬂi}“C mmm

Fig. 4. SEM micrographs of PZT thin films with various

2, o)

= AREsglo| B4 S ARE de) G4
He Aol dfAlAlew $A87] wjge|c). EE o]z}
Ao wlgk ZAs o= (activation energn = =47
“‘ﬂ-roi] Jﬂ_:ﬂusz)-;],o]EM- -r]"ﬂ -oi}ﬂyq ﬁuc- J]o]q-ag_
iR TR AA DA s wi2A] gt 2
o] foll= AAEEr} =elAs] @ aleleh olels] R
2R ghE AEdtng AT, e Rzl e
e FilHes g4 doir] o] dalzlew
o) Z7lel et dg4AR ] ob Al B g
ston], elei=zzly gzlr) FEee w AT el
WA S Gleh BT HEZ Aol E AL Hoa] HAR e
A2 F R R/FgE A7l E A ralE w2 A=)

A 324 A8 &{1995)

final annealing temperatures using R-I method.

37] 9 # < 47 pm A

RIE A2T 999 A5 2065
MET F, ATHOE 15 HEdA
=L EIAEE 289 4 3

AF27} chehgek
2719 WA E

257} e
Z7t5ek

7k

ol

| Floz

]

EE
Eé_g} (= )\Lzﬂnl.‘; 7]3}(.& AEH e

o) 222 2/
Az B3l #AdE PIT a=hal wbers] a2 ef 4
Aejipnd, f#bAA4-e mterface-controlled 37 98- &)
qz 5 ‘il'iiq

g Fig 88 ITO 2|9 RIIY w2 63 2
=gk PZT ahabe] olehdg vjebdl %‘1‘31‘4. d A=l PZT

—B85—



{a) 560°C, 10min,

§ () 640°C, 10min, F5A
o "f_‘w{';:-*" < BE 9

SEM micrographs of 1 T thin films with various

Fig. 5.

wluke] Fak ok 2500 Aol2l 2w, ITO
Mo FAsH wte] @R A

sk
3.2, dpato] XAEA
24 FAL GARY A

B
o
o o
g

vlwsl7| ##] EPMA
aledef.

Q
g

TAA "l gzl 2 Adelad 213
D{ZroseTine)0s2) Aoz e =

HE]E

FEF el &
oy

2
5y
ol

,
=
2
lo,
2

L‘NU
o
E :
=
=0

o JE

X107% A% eleclron beam-& Fa}sle] z}

—886—

final annealing temperatures using R-II method.
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Table 1. Composition of Sol-Gel derived PZT Film
Measured by EPMA_

Phase Ele- ZA.F Atom Brror For-
meni | ratio Y rmula

Pb | 0923 | 18737 | +0.637 | 0.930

Zr | 1078 | 10533 | +0.325 | 0523

Fyrochlore oo T 10,309 | % 0.162 | 0512
0 60421 3.000

Ph | 0937 | 20110 | * 0.647 | 1.006

[ zr 1086 | 9.946 | +0319 | 0.498
Perovskite " 081 | 9.981 | = 0.160 | 0499
0 59.963 3.000
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Table 2. Dielectric Constant of 2500 & Thick PZT
Films Measured at 1 kHz

Dielectric
Heat-treatment Type
Constant
Annealing
R-I R-II
Temperature

560T 55 25b
5807 140 27
6007 224 36
620T 256 236
6407 236 254
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Fig_ 11. C-V charactenstics of PZT thin films; (@ E-
1, 6407, 10 min. and (b) R-II, 640T, 2 hrs.
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