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Fabrication and properties of ferroelectric BST thin films prepared by sol-gel
method (II) - effect of ultrasound on properties of thin film
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Abstract  (Bay;Sr,4T10; thin films were perpared on ITO-coated glass substrate by spin-coating method. The sol was
sonicated in an ultrasonic bath to promote homogenization and the results were compared with untreated case. By
application of the sonication process, crystallization temperatures of films were reduced, microstructers of films were
more uniform and denser and the surface roughness of the films was lower from 8.4nm to 5.6 nm. In addition, optical
transmittances and electrical properties of films prepraed from sonicated sol were superior to those of films from untreated.

Key words  (Bay Sty Ti0;, Sol-gel, Ultrasound, ITO-coated glass, The surface roughness, Optical transrnittance,
Electrical properties

AN 05 7Rf-A BST wheke] Az 2 SAD) - Z253}e) &3

olZE, olad, yys'
ARG F7\AZFH, BT, 702-701
(2001d 84 134 B '

2 2F  (Bay;Sroy)Ti0; F=H2 ITO-coated glass 718519 Spin-coating‘ﬁ_i A=sdrt. Az 89& =21 bath
el 220 Azlsle] odEs 4431 & ke AlFsl] 280} Hzleka] okl fdo g A=t uplale] HiwE Sl
250 AFE Yolugich. folo] 283 AR diute] A 252 vhh WEglow uhals] o] yol FUsla xdUs)

Holx AdAE 84nmelA 5.6 nmE W HolFoh, ze]a vite] £ o A]|H 54 E=F goie] 2ew AT ¢l
B At

.M B < 24 €& F ke AHE 7HZ vk
Sol-gel 4L 7IrRdel ¢5ukeS B F

(Ba,SnTiO 13k BSTE ¥2 fa/dsst ¥ 7 ke 3L =FUslnz ask] 4 <& %-?_ %%
ARE A7 o] A 23PF DRAM(dynamic @& AzdhE Zo] fAEoiAel @t FYsia g
random access memory)ake] AMAIE A5 7PF 7 £42 71H el spine)y; dip coating® F3) 4Yg
g P Y SFoITH1]. Edh, Hed AN, A71BT geld FAY £ 9y, AF AAFAES AX Fd4 2
B 47} 5029 $8% AT Aok BST Welsl Al ol g dele AT 4 Aok, e gel TS B2
ZE fsle 2& dFA=0] sputtering2], MOCVD(met  g3tiw t4"“"(mult1ple phases)?] ¥gle] H7\x %]-‘34
alorganic chemical vapor deposition)[3], laser ablation — F¥ =Ao] Bgdd] 28] 7713 S4o] A8 +

n:c]r
Ol:l
s

(4] 2213 sol-gel W) $O2 A3l itk o) & sol ok 2§k Salsl BATE ARIE U 3¢ ¥
gel methodis W2 BHLESH Wk, e 249l wet  Baie] Sk ol B9 W BAE0Y Al $AE
o s e Qe 9o 2 =

"Corresponding author L0] ¢lo] Hoo] FtEAHE RASe /—]E‘l|7]- HAas

Tel: 82-53-950-5634
Fax: 82-53-950-5645 HolxA Hla I=EA cavitation bubblesEg B8]

E-mail: bopark@knu.ac.kr HA). A3 el & Alo]F B2t HAE cavitation bubble



Fabrication and properties of ferroelectric BST thin films prepared by sol-gel methed (ID) ... 253

£ F4¢ HHHuA gHG o) AuAE 1EE
Hri6)l. olnf HA=E oo ofsf Bikalzl doju
-4-1- Aghkgo] ZHETH7, 8.

"“”“3“’\1 sol-gel H2& (BaySr,)Ti0, BeAlz
£ ~rl 3t B2 A=z, Az £ 289 x| ulE
9= °LC’]-E.7] A8l 227} pathfol e 25 A2
dte, 2% H2E E 29 HIHA ¢ E=
ITO-coated glass 713 €]l spin coatingH2 & z+2te)
‘-—'}“w Az —?_u"—)é A, TR 2 718 E2499) vl

E 58 gTle oiXe 2ggke] 43g FEE9n

2, MY oY

B A7eME (BasSra)Ti0; B2 A=E A5 &
& EZ2> Ba acetate[Ba(CH;CO0).]2t Sr acetate[Sr
(CH;C00),] =82 Ti iso-propoxide[TiG-C;H,0).12 A
4519t} 22 Ba acetate®) Sr acetateS 23141717
Hs) 2AHCH,COOHFS AFE-81% Ti iso-propoxideZ
| A]717] 2181 E 2-methoxyethanol [CH;OCH,CH,OH]
< g 7] Sl SRS Z9) ARE Lk
chelating agent2 acetoacetate(AcAC)S AMES|Row
diete] 3 RS 8]AE ethylene glycolEGHE &
7¥eted, FFHoZ 713l <g§ 0.3 M stock so-
lutiong A Z3s9c}.

AzE 8L 7T 9o Bz A F5)7] Ho g
o ZA= 2] A 259 bath WA =23 #
g o 37 =g ﬂﬂ]om W B TR 2R
st ol AREE 2EHe] F3=E sonochemistry
a5 el 20 kHz(BRANSON, #2200)0)5om =

ki ‘-13,]/\]71-0 NTreE k.

Z1L21r°] +2 ITO-coated glass 713 )9 #3MA)# spin-
coating “a';_i 3000 rpmellA 302 B9 3AXHA FH
glach. 18 =® £ 350°Ce] hot plate oA 527F
7l /71898 AAEG. o9} Fe FHL 59
HEsle) sis $£70¢ 250 nme) whEke ATk Asd
v dehe] AA4eE 98 500°ClA 50°C HHe=m
660°C71A BAElE e AT e AU (direct
insertion method)yg& AM838lA 715004 FA ) E ]t

Azd Fe| & Ml g FEA (polymen)2] H
52 #Es7] 98l Y=847)(SHIMADZU, SA-CP3,
JAPANYZ AMgatgond, dtete] AT 2z o2 A
Aol Wal= 20~60° FHel4 XRD(CuKo, 30kV, 30
mA, MacScience, MO3-XHF)E AM&-31H 2, Btute] o
Aze AR @u)73(SEM; JEOL, JSM-5400)=F AFM

(Nanoscope multimode SPM & Bioscope, Digital

instrumentyg AMEIGITE. AZE WEte] wde] mE JE
&2 UVVISNIR spectrophotometer(CRAY5G, Varian)
g AHele Sgsict gete] #1713 B4 Hr7hE 9
evaporation HEE gold dot(l mmd)E 2F=t o] &=
glo] AREFes  Algslslon], impedence analyzer
(HP-4194A)5 A8t AF2o|A Biehe] Ao f-HES
1kHz~1MHz7] &331590), 445 3+2 1V meter
(Keithley 237 high voltage source, Keithley Co. Ltd,
USAYE AME-3le] +5 V7kA] &3 3l9]eh.

Aot BST 2& 289 A A ME 5= A2
Y= F4718 AHEEe] &5 el = Al 4
3 gog g2 ARE 2-methoxyethanole] &5
ATFE 028 & F 229 A7 Hx ge Zo :;‘—’F
AsE 24T g3 055 Vekignh 229 Azt
Z7Vgol ulE} F Al Ze SS9, 347k ol &
<3 A2EEe de] F5 Afs 232 et 2
o]Fdle o o)) Frhe uEhi ghokt) ols) g
A F50 Al g8 A3kge] FP=0 FAS
9] 2717} ViR EFASTT BvE, =3 018 &
FAEL] olxFEH el A=A wim Hojx E4lEled),
o] F VIR #Ee] 43S olFe] dHE TrAgIr 4
Hckz AzhEc

Fig. 2= &3 32 59 o2 &8 Algsi Az
® BST uike oxjg] exe wie 4 Ad s
XRDZ &%t Axjol}. &0} sl 22 ST AE

= gEe] A4, 500°CelME ITO F=7t #as ofF
3.0
251
_.E | L]
o
S5 20f
2s
(A3
S g 15
B2 |
8 & 10
w
o
<L
0.5
O.D L. 1 L ] 1 i L 1

0 1 2 3 4 5 6
Sonication time (h)

Fig. 1. Optical absorption coefficients of (Bay,Sryz)Ti0,
sol as a function of sonicateion time.
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Fig. 2. XRD patterns of BST films prepared from (a) untreated and (b) sonicated sol; @ perovskite, ¥ ITO, ll secondary
phase.
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Fig. 4. SEM photographs of BST films prepared from sonicated sol, after heat-treatments at (2) 500, (b) 550, (c) 600 and

(d) 650°C for 30 min.
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Fig. 5. AFM images of BST films prepared from (a) untreated and (b) sonicated sol, after heat-treatments at 650°C for
30 min.
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Fig. 6. Optical transmittance of BST films from untreated
and sonicated sol.
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Fig. 8. Current density of BST films prepared from un
treated and sonicated sol.
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