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Abstract

In this study, PLZT stock solutions around x/65/35 (x=6~11) ferroelectric region were prepared by
Sol-Gel method and deposited on ITO-glass by spin-coating method. The thin films were annealed
by RTA(rapid thermal annealing). The variations of crystallographic structure of the thin films were

observed using XRD and hysteresis curves, dielectric characteristics, and optical transmittances were

measured in order to investigate the characteristics of the thin films.

The thin films were crystallized at 750C for 5 min by RTA. Relative dielectric constant and
optical transmittance increased with increasing La content. Although the thin films experienced
narrowing of their hysteresis loops with increasing La content, Ec and Pr were higher for thin films

than for bulk materials.

Key Words(Z2801) : PLZT Thin fim(PLZT 2}, Sol-gel(E-&), Electrical characteristics(XM7|d &

44), Optical characteristics(2+ &}

54 %‘94 FHE AR Qdrh 2w
ol ®x, A e, M v
ZHA] 371«] Aol wEtE FAY ¥ 1
At ol BAYE A Azt H2
PLZT Hztejxg wiorssiels A7 €23 2
PR glon, 58 Sol-Gel Heol o3 ol
2 B 24 A7t &olstn, YT e

» dA gL W FE

(H&A 2T AEF 134, Fax:02-393-3973
E-mail: nwjang@bubble.yonsei.ac.kr)

o Q0 R AR B

1997 64 289 & 19979 129 109 AAigs

237

£4)

Az7 7tsstd, Az 90 w3, AZFA &4
257 e AAE S o8 2 AT @wy)
o]Fo] xm Ye}p?

PLZT W= 2gele] =277 mj& zony )
@) Aol wE &9 wn So| o8 PLZT M2
s the e 23 54 Helnz’ ¥a g
o PLZT debd2sl 54¢ wek PLZT Mebels
o A&dittes A& 2 Frl wEg. old wigt
PLZT Algt=ze] &4 Ao 1 B4 =47}
A s]oiol gict,

webd, E AP NE PLZT A@tgze &9
FI oG9 2w FAHEE MHEslY Zr/TivE
65/35% B AAIFI2 Lagl A7MES WA A Sol-
Gel ®Hol 93 stock solutiond A =&i ITO
glass?lol 23 IE3 ¥ F4& dxgygew 44
AA PLZT %9& A 2sch. 24 Tz W
4714 5437 B EHL zAslmay oz
A7143 g3 o3t FME, HHz7 Fo9
& 7teAE 2AEkd.

o

=4

L
7H



Sol-GelB o2 A%E X% 4%,

2.4 #H

PLZT stock solution® ofzjel WHoz Az s}
Atk 54 Pb olAHEHo|ES} La olMEEE 24}
< 892 &o 95THAM 1A 59 gds5tge
o, &AZA] $ASE Pby HEE B4y Yty
Pb oM HIEE 10 wt% Y Hrslstgcoh o9
Zr7 Ti €FArol= % £999 homogeniety &
TR H8, EFA 244 Zzdgs Hrs
F, Q0THAAM 1A Fot A F &3 &9
& oAl 40TelA 3083 EFAND F FEE ¢
3 2 mol®) & Hzistzm, e F4E 2A9 H
g4 ¥4E ko cdgd 2988 2% Hrlel
Aot A, 73 £2E Aosrl 98 02 mol9
Z2E H7tslHa, Fow gk Zagge
Hrrste] 899 FEE 05 molar2 3Mg )

F4% PLZT 4% AzxE ¢s) ITO d%l
100 m 48A R/ 718S AMgsigt. 29 =E
2 5000 rpm 582 30x7 FAAA pLZT ol
€ FAAM F 40TAA Azsddg. 9 23

AYH} AZE BHEEA 1 7um FAHAY s A

bk Hhrel 242 ¥4 I A (Rapid
Thermal Annealing, RTA) %22 750CHA 5
w1 fAsat 1014 548 FAHs ) fs)
& AT FTHA AF HFoR AR AT

dretel 243 548 @Esly] dste] XRD ¥
AE dden, oHRHE o83t FHAYG
F LFE FAsHen, 7 249 Hd &%
2 FA &4, BERE 2ASASG

PLZTAH gt E 9] &7 &
2 A8 PLZT #rute

17 Yste] XRD & :

a9 1& PLZT #ehe] 7r
A7l La H7be °ﬂ
O9Y 28 39 1elA
7 vehvde 34 4e
(d) 2 584 7Ha)e|
o] #H7tegol

a,

WHE et
kgl mok Az 44
sed 2e BobsiElon, 1 3we B
Ak o ARz AR FERE SUMl A
YHoz dolfAes & 5 Ak

o]

238

Y, A5T, 9%, 434

(110}

1865435

(200}

(e
o
@11

1065735

A A A

965135

T

865135

LA A PN

665/35
A

Relative intensity (arbitary unit)

LT

L ¥, J\ -
30 40 50

Diffraction angle (26)

20 60

3 1. La ¥7h3e] @ X/65/35 PLZT9 99
XRD 2%

1. X-ray diffraction patterns of X/65/35
PLZT Thin Flims with La contents

Fig.

a2 20
./—..\‘__'_,/
4110 | sgs
% 4508 4 - %97
é 4164 3 0%
a
1044 21
g d
3 ®
§ 424 L
° !
4 %0+ S —d gl
‘e Y T T Y n92
7 ] [ © #
La contents (atom’%)

a8 2. La H7bge) W& X/65/35 PLZTHEMg}e
Az Y& SwA 7o) s
Variation in lattice constant and

rhombohedral angle of X/65/35 PLZT
Thin Flims with La contents

Fig. 2.



a2Y 3% Lad7tgel weh 33 sadA
TA AbFeln), 19 48 1Y 3elA AN g
Alsh A7 E=e] WaE Jdetdgich

La® #H7t2e] ZF7MESE dxdgra T4
TR BESH FAAN i e¥s AgEE Y

e o, 7 AHse dxr FaEHAc d4a
el 9/65/35 Metaae Be FYPe F2H
PAlx FHE Hely, B Aol Alztg uhet
9/65/35 % T B A A6 v oa
wol ZHA w=ze dzdgrs FMHY FAs
f%‘Eﬂg QELLH%C} La’} 10 atom%, 11 atom2,
Hotd ASon vl @4 Jelidd. 33
At F7tste AL 71E el 2w A=A s
o] o} &) det domain W B wrxo] ¢

FRITEC AR

La #A7}&o w& X/65/35 PLZT
dheko) S A g Al s F4d

Fig. 3. Hysteresis curves of X/65/35
Thin Flims with La contents

a9 3.

PLZT

A7 AAAE S8 =4 Volll, No3, March 1998.

A&+ &9 Z¥(clamping effect)o] 3% Aoz

£ QA ssdsg DI PLZT Az
7he Gu

o
&

-2

®

E.c (&Y fam ) [ i3 }
o
=
[—e— J{morom ) 'g

-
/
a

La cotents (atomt)

Hobgo W& X/65/35 PLZTa o]

A w3

Fig. 4. Variation in Pr and Ec of X/65/35
PLZT Thin Flims with La contents

a8 4 La

= R By |
T =

50 0o
N N
ko
130
I 4 006 2
19004 I
! ‘
- J00 |
o St
%0 o
b . Yo
w4
120 Y Y 7 st 00
1 S ] t i
L2 conterts (alom%)

8 5. La H7Hgol ©& X/65/35 PLZT
uhabe) vl §H &3 fFHEe s

Fig. 5. Varation in relative dieleciric constant
and dielectric loss of X/65/35 PLZT
Thin Flims with La contents



Sol-Gel'8 o2 AZF X/66/B---2F &, FHY, WEF, 4Y%, 434

59 A7Ye mtute FHAL w BAsE AE
#ao Y DesuSel A7 Aol uvlFo] Bo}
uhab A A sl 93 2AF StressS! FFo
2 IF B30 $4E Aoz Alzdh

Z+ z49 vfHER £ £4& 29 59 Y
el Lae] #A7pFe] F7HEFE b fHEL
F7tdn, 4 £48 24 48 el vk
& vehddh

2y 6 #4 A5y 2E g&EAS g A
o2, La9 #H7b#el Z7Mgel wet Fe &%)
#aste A4S Boltrt 9 ~ 11 atom% H7HH
A e 7Y £z Wbt A9 gtk La
o] Frtgo]l ZF 4go} uizl PLZT wete] 24 3
Z7b FEA A fAF AR Holgol wel
Faze ZA4r dojuve Ao E AlRdd
Aol whe At FHEE Fe 2z Wste A
2 2y, B d7oA Sol-Gel ®Well s Az
PLZT 2ete] A% H3 ejeh &8 La® H7}
Zo] 9 ~ 11 atom%¢ FAe PLZT =gt w %
£33 He d%g B

28 72 La9l A WE F F3ge W3
24, La9l 7] F7ige) v gd Fz7
SHALAM FAF g os WHEstEA 3y
Aol Futsle Ao A g ZAH F F¥E
o] #7}alg i, 9 ~ 11 atom%Y FA9 ¢ #

=

m- ,"/-.\u
& \\\
// s 2 ’
04 9. >,
I S
Ny Nt
i P
200+ ’:/ v '/)‘g ‘\‘1\
/;‘,;;/ /0 / \\’\ N
-3 ‘/' o’/ 4 *
I o ° - GG
, e . e —o— Y635
B0« .’ '//’ ol m
/J e {UBRI35
wd —t- 1165135
D 4 0 & W oW oW w
Tempesature (T)
a3 6. La #7FgEd ©wE X/65/35 PLZT

stebe] w4 A& L% oEY
Temperature dependence of relative
dielectric constant of X/65/35 PLZT
Thin Flims with La contents

Fig. 6.

240

Wawe length (m)

2y 7. La H71%l ©E X/65/35 PLZT ¥hate]
3 5348

Trasmittance of X/65/35 PLZT Thin
Flims with La contents

Fig. 7.

B go] M0%ol4LE & FH¥EEL YEHLH,
Ha Yy A F F5do] 370 ol HAH
AW Aol vla] B g7 AzE PLZT utute
A% 350 mm o]Blol A YAHO ¢ W dd9 ¥
o 7 ¥9E e A
4.4 B

B dFoMe PLZTA S 29 &9 99 &%
oA #dse =A4E A9 F, Sol-Gel Yoz
PLZT stock solution® A&t ITO-#& 7]
& 9ol 29 IHEH F F5 dAg Por wg
Aztslget. Aztd w9 BEAE ZAMSY
gy g FE8E 4

L
=

p—

x/65/35 (x=6~11) PLZT #retellA La®] A
7tgol F7ige) wet dAH T2 TEAY
A A dWALez HolxHe W, BEAH
gl Frtetd % ¥3eL FUEAH

2. La® H7bZol F7hgel w2t FdAY AR
e dasty adA st €902 W
sizbut da o @A A%e EaEden, H
FHEE FUME R FYXEE FLHAT

dAtel 2



1.

2.

3.

2 ATE ¢THYFAY @7 Adow

5. BAZHNE: 5-A-05

ZaE 8

G. H. Haertling, "PLZT Thin
Prepared from Acetate Precursors,”
electrics, Vol.116, pp.51-63, 1991

N. ] Phillips and S. ]. Milne,

Derived Lead Titanate Films,”
Non-Crystalline Solids,
290, 1992

C. D. E. Lakeman and D. A. Payne “
Processing Effects in the Sol-Gel Preparation
of PZT Drived Gels, Powders and
Ferroelextrix Thin Layers,” J Am. Ceram.
Soc., Vol 75(11), pp.3091-3096, 1992 -

Films
Ferro-

“Sol-Gel
Journal of
Vol.147, pp. 285 -~

241

A7 A3 288 =4 Volll, No3, March 1998

Leo N. Chapin and Sharon
"Microstructure Characterization
electric Thin Films Used
and Scanning Electron

A. Myers,
of ferro-
in Nonvolatile
memories—Optical
Microscopy,” Mat.Res.Soc. Symp. Proc., Vol
200, pp.153-158, 1990

G. H. Haertling, “An Acetate Process for
Bulk and Thin Film PLZT,” IEEE T7th
International Symposium om  Application
of Ferroelectrics, pp.292-295, 1990

W. Y.Gu, et al” Effects of Thermal
Treatment on the Electrical Properties in
Relaxor PLZT Ceramics,” Ferroelectrics,
Vol.89, pp.221-230, 1989

Seshu B. Desu, “Stresses in Ferroelectric

Thin Films,” Mat.Res.Soc.Symp.Proc., Vol.200,
Pp.199-204,1930



