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ABSTRACT

PW(Zs, 5, Tiy 14O, ceramic thin flims were fabricated from an alkox-
ide-based solution by Sol-Gel method. Pb(Zr,,,Ti, , )O; ceramic thin flims
were formed by spin coating method on Pt/ SiO, / Si substrate at 3000rpm
for 30 scconds. The coating process was repeated 6 times and then heat-
treated at temperature between 500 ~ 800[°C] for 1 hour. The final thickness.
of the thin flims were about 4800{A).

The 100% ferroclectric perovskite phases precipitated under the heat-
treated at 700[C} for 1 hour.

P(Zr, ,, Ti, ,,)O; thin flims heat-treaicd at 700{°C] for 1 hour showed
good diclectric constant (812) property.

LA E

T AALAl] Oy Fydiste] 34 o2} A2ty
H-Eof dEME ezl st 2R Qo 53 t=A
Fobel FF f4vleF A R KUY sleokol PZT,BaTi
0,, SITIO, £9] perovskite 28 2= 3 F-348 wote] Uey
o] $7tstx 9lem], 2000 dcfof Giga DRAMSE 717] H8lME
4%o) Aolre] wet vete] TAL solAo} 3t7] wEol
Giga DRAMS] 4ot 2434, 2432 PZTA %3} Az7)
&) QAU A= Helo] chich F3) PZTAL YN
#2497 ololol YA, 234, BHAE AT glof Azt
Y debiee 2 wagich1)2) '

ARE vhuiapstd 1) B4k R AF2 stk 2)
7HEo] Lotttk 3) AR 93, 7143, sty S99 24
o] 7bsattth 4) 2k ARy B¢ YoM 4%
Azt gles, 5) 2 A4S & 5 At el Uk

Mete)a vote] Azggoes 27|43 2y (Chemical
Vapor Deposition ), Sputtering, -2 2(Evaporation), ¢} 3 -2}
(fon Beam Deposition), Sol-Gel®] Se¢| ¢l.ooi, B3] Sol-Gel'f§-&
&5, 294, ALFW R Be4 SoAA ojrtel o AzF
of w8 f2isichy)

Azhela vete] e BEAALY EE] 7| Uste
APE wetel Sool YL TAT AVYVE FAY ¥
& WA gt T A4S AYs dehe Azt 54
€ Zgslod ¥y g, ot AS4, AUTo 28 bulke
Aol b3 B Aolg Rk Yoz B¢ AstEA Yo
o] 2817} MM Wil =49 wehg Azshs FAALH
tjgo] of EAst siFAs ojof Urkn £} 4]

B dPeME 24w ARA HTo] HAY 248l
240 f13 B Jebdte 7189 ¥IES) THR
ZoTie] Mj7h o} 118} Pb(Ze,,Tiy )0, 24 Adstgion, Sob
Gel)-& o] &-8te] Pb(Zr,,,Ti )0, stock solution & THE F, &
£ ANylstn 8 43lsle] 0.3 M9 coating solution-§- ] =815t
MZH 242 PL/Si0,/Si 7| 4lo] spin coating 3to] vhehg &4
® ¥ Azze 8 F2Y, S 24 2P

24 3%

2-1. vjupe] Az

24982 Lead-acctate tri hydrate[Pb(CH,COQ), 3H,0], Zirco-
nium n-propoxide{Ze(OCH,CH,CH,)},, Titanium isopropoxide{Ti(OCHCH,
CH)), & AMS-shgl.ow, Srlis F3 o} 125°C<] 2-Methoxyethanol
(2MOE)[CH,OCH,CHOHE AH8-813ich. DA AL8E PHZr o Ting)Cy
Z=44)of wel F3 ¥, 37 19 A2TH ut e Az
Lo

coating solution®] 3] &£+ 0.3M(molan) 2 2335120, A
Z2343% 40| L7139 S8 W= AE PAsl7] A3 £
#o] AAR Y= F947IstolA Azt 71U P/Si0,/Sid
AH&-8t51.0 1, Accione, Methanol, 284 ¢-2.2 M alste] §7) ¢
¢ AASD Ao nexs P2 FHSE AT ¥
7izsle] 2u)2}3lth. coating solutions] =2 U 53t PGl
A7 BB HAHA] AR FAM] o] 02(um]e] syringe filter
(German Science 4225)8 Habstod A Astgich

— 1454 -



Dissolve Pb-acetate Propare 2- MOE
in2-MOE a1 80°C solution containing
in three neck flask Ti-iPr, and Zs-nPr.

| j
o] e

H,0 from Pb-scctate

Distill & 115°C 0 remove Clean substrate
Alkoxide solution
I Spin coating
Reflux 10 homogenize 4000 rpm, 30 sec.
Alxoxide solution
1 Multi-coating
Heat treatment (Hot plate)
Store under vacwum 450°C, 10 min.
Hydrolyze portion of Fanal anncaling treatment
alkoxide solution with 500 ~ 800°C
2MOE/M,0/HNO, 30 ~ 60 min.
Fasal Molarity of PZT=0.3M at atmosphere

Y 1. Sol-Gel ol &% PZT wpule] Az

998 o2 H7 250umie] vz S(ApAIL VT
% A(thermal evaporation)3te] AR FE LT ¥, AuEy

Bk 29 25 A7) ALY dute] Srigelg,

tlo o
Ay

R 403D
PZT

2Py
S0,

Si wafer

3Y 2 2% AY de Bes

22 &%

Pb(Ze, . Tio )0, Sole] 7he o] WANsh 2%, shet

W 48k yste] bl AzzW P S4ENE 2AIAY

DTA/TGA(STA1500, Stanton)5-2] 984 AL stgct ojuf £
Ado-§-2 250C/min]l2 sto] Lr)FojA 25t

SEM(535M, Philips), XRD(X-ray generator, D/MAX-IIIC, Rigaku) & -

o] g8te] Pb(Zr,,,Tiy, )0, ko) WA LEof T P B4
2 ol qFEE BRI

L& Hgto] M 4414 LCR-meter(AG-4311B, ANDO) &
olg8to] wpuel HNEL AW ¥, IREFA 6lof upet AN
A

.44 9 2%

Az L& Pt/SiO,/Si 7| B4l 3000mpmof ] 3027 spin
coating }151.2.84, 400[*Clof A} 1047+ A= 8}31 500 ~800[ClefA] 14]
7+ QAjEste] g Ydstdch. coatingdlst 6312 3lglow,
ojuf uto] S 4800[A] FE At

23 3& 30{ClefA T50(CI7AR] L8 sho] uh® AlFgE-4
(DTA) 9 F2YEHTGCA) UY Zold. FIE4L S0P
100PCHA-2 9 3 B3 FA45-EY 25 R S Hde] 7)Y
Roln, 3020CI-2o g I TR F21EEE Hyel /1Y
% Rog Argch 490PCHETH S0[CIH-2Y 2 FE A3
7}z} pyrochlore 42} 4f4 3! pyrochlore 4}efA] perovskite4h.2 22|
Aozt dolthe Ex2 44d.

- DTA

16 105~ .11 BN |TG .DTA * [ . 4 B¢

104 L% )

[T -0

0. 1 .

s, ‘ AT

oy i ;28 =

s - [~
g 2
— e, %
E (L) =
Qs =
§ s0L <

s g

U
8.
0.
25 .
20
15,

W the 206 abe 4o sbe  sbe b
TEMPERATURE[°C]

29 3. Lt 4B AR JEAOTA) ¥ 3% JEATCA)

1% 4% 500~ B00[CloJA] 1A]17F IX2i ¢} wpope] X-41 2|3
R ootk S00[(-Ciojr] gAjejet whupe] B9 whgo]- E3ste
pyrochloredo] abslgich. gAjE] Lx2b 7MY w2t pyro-
chloreAh2 At 73483 perovskiteAte] A4 s 7] A} absto] 700[C]
olate] LxojM #AY perovskitedde] ¥A4HE ¢ S AR

A 19] (a) ~dyz 500 ~800(Clel A 1A A= woh 3
= ejge] Fege)Fos AP Feld, () T000ClofA 1A]7E
92| g utat o] SEMARAlo|th 7000ClefA Fajelet wupe] ¢
perovskite4+0. 2 5] 0] 31 round sphere (roseutes) 27t 3= gict. 7)

2% 5e e =2 W &5 dste] o dute] fAAS
£ vebd Hojck Aed vt Fz2a S WY utg
o] sl wput A x2ZIE 700 IC] oA 1417 A= B2 &
Usiglen], AA&olAe] FRASE 8122 JPY GEY 3 v
gtk Ade) &xi= 375 CI 2o FUEHG

— 1455~



® Perovskite 800%C) 1{hr)

a Pyrochiors

) i
MAACALAM b (WAL A AR AR A0 b At ad i At AR M M AL RS A M W AR

700(°c) 1{he}

ARB. UNIT

f d} H i
llll[l!'ll]lllll’r‘l’!'lllr'lll'l!l‘l"lll(l

600{°C) 1{hr}

lll"f‘l:l"‘l"’"llll'llllljllllllillllLilv

500{°C) 1(hr)

!
LAt A A At MAATALML M RUAEAE AL S WS ALALAS MMM AL A8 MM ALM A MALM AL

25, 30. 35. 40. 45. 50. 95. 60.

DIFFRACTION ANGLE[2 6]

29 4. 932 S0l HE PZr,,Th 00428 X-4 HY2Y

(®) 600 [°C)

ST TR

AR 1. WAl SEol B PbZi, T OBt BTz

-

DIELECTRIC CONSTANT

TEMPERATURE(°C]

295 INY RE o LuLjol TR Pz, T, 0,4 %
AN

4. 7

ria

£ A7 A= PbZr, ,Tig, )0, %oHE Sol-Gel' 0.2 A s}e]
Hzz7e] - 23, {13 S4& 2UY A3 953 A
AEE 23Ut

1. 3000 rpmofA] 3027} 63}
7 4800(A] A=

2. Pb(Zryy, Tig O, ¥hetel %42 7000°C] o]l LxofA
$3% peroveskite’F o2 A4 gt '

3. PbZr,Tio,)0, 2ot 212)e] P32 =L 7000C), 14]
ez YU

4. 700{°C)oj A} 1A) 7t GHR] 8 PZry, Thy,e)O, 2t 39 2
LojAMe] FAgSE 8122 $2Y {2 H4L dshdsien, 4
o] EE= 370[C] F-2ol it

TYY PoZr,, T, 2 B8] F

Fngd

. "Thin/ Thick Flim 7]&-¢] 883} Ao] T3 ZAFARYY"
tAer)gdT4, 1991
K.D.Budd, S.U.Dye and D.A.Paync, " Sol-Gel Processing of PbTiO,,

—

1

PbZrO, , PZT, PLZT Thin Flim", Brit. Ceram. Proc., 36, 1072, 1985

W

. "Handbook of Thin Flim Technology”, McGrow- Hill, 1970

S

- A.H.Carim etal, " Microstructure of Solution-Proccssed PZT Thin Flim”
J. Am. Ceram. Soc., Vol.74(6), pp. 1455 ~ 1458, 1991
B.Jaffe ct al, "Piczoclectric Ceramics” Academic Press, 1971

4

" IRE Standard and Piczoclectric Crystals”, Proc. IEEE, Vol.46, pp. 764
~ 778, 1058

Charles.D.E.Lakeman, “Factor Affecting the Sol-Gel Processing of PZT
Thin Layer”, CT, Vol. 25, P. 413, 1992

=

— 1456 -



