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ABSTRACT

In this study, to prepare Lhe dielectric (Ba, Sr)TiO; thin films hy the sol-gel process, Titanium (IV) sio-propo-
xide (TW[OCH(CHz).1y), Ba and Sr acetate were used for sol and thin films were prepared by dip-coating
process. Stability of sol decreased with the mcrease of Sr, and thickness of thin films were obtained 0.13~0.17
pm by 1 epating cycle. Transmittance of amorphous thin films heated at 500 and 550C was very good, and
crystallizalion tendency of thin films according to heai-trealment temperature and crystallization characieristics
of thin films heated at 1100T for 3 hrs were analysed. As a result, pood perovskite structure was obtained
higher than 1000, and tetragonality of thin film was decreased but pvrochlore was formed with increasing
Sr In case of addition o substitute 0.4 mol% Sr for Ba, dielectric constant was 288 and loss factor (tan 8)
was 0.04.

Key werds: Dielectric (Ba, SvTi() thin fifm, Transmitrance, Perovskite, Tetragonality, Pvrochlore

L M = 4 Bk B wgel ) dlade] Hl& 3o, 9t

=2 e 2 pyroelectric sensor, DRAM{dynamic ran-

iz akgle] ddsleda] Fal mdsk wAF, 4 dom acess memory), FRAM(ferroelectric random ac-
gholl #HFdle] vl R} 4le] Whdo] FRAF ¢ cess memory), solid state display ¥ waveguide modu-
FolAn glch ol=]qk oA "z} SAbEd Hal oo lator o229 83 99 57 AEFHL R 5
A7l AR 71EY BT S5 dAd ¥ o] ex giom'® TFEL(thin film electroluminescent)
Ao glel AEE AFY e Fasde) oFE7 o ejelzla] AEr} S85e] @Ak ABQ; #d 2] 7}
Helrh 2 Fel perovskute T2 E 7 AlEE A5 FAAd whre] FAESE wx, ZEE A o e
A, #Helut A4, =& FAE 5 2ad 10)E B4 Fgo] Fon R BaTul, PhTIO; 52] H]A 4l 9bale]

—516—



£AYE o84 (Bar-SLTIO; e Az 3 54

# AFE AFe] PP
o]g& BaTiQ; A Azelay &2 Agssd FHES
1= A Zol7] wWEel condenser 5 W& Folel o]
5o} gkw¥ £2-91 BaTi(ye 10% ohm-cm ©1742] 4
ulA ) ghe 2l dedAe|aw) wske| HER dan,
¥, Bi, Nb, Sb =% Ars}ed 10~10°ohm-cm A%=4
e WA e e kA7 "o BaTiOws %
Sl del) 4] AbR-RA R ARG sl Te F
2ol 4] WA ale] FHe] Frhske PTCR(Positive Tem-
perature Coefficient of Resistivity) 545 vehd A =
o, PTCR 242 A2t s#dsles Tc H2 Bag
S, Pb, Zr o= sl HALS we AL2H
W3 A)7 sensorv} HE FEoR olgsm glrl” 1“’.
w3l BaTiQ, 29he- image #7741} light-guidest
7+e Electro-optics 5%Pe 2 o] 45z ¢)oni, H]3a
BaTi0y 8Har2 1000 A o|3he] SA 2 7] B4% 7
% =2 charge storage densitye} W& FHEF ofFo
DRAM <2 o] ge] »p5elcpl® BaTi0, #| aphd F=
W24, sputtering, ©-& FA4, 3 FaACVD)
4 A7l RS o Fn, solgel W 4§
abnte] Az 3 elulg AAeldh ulEiy ¥ AT
oAl A7} Zhdala ARl de] g-o]¥ sol-gel
W ejgabe) Wby Axsgich & BaTiOs Aol
14t ATE 7hed BaTiO-SrTi0; Ale sl 244
24, AFAA Ti B4 APEe] FriHelgdd Snelvt
Zrel 9] 3 Ba(e]-& w4 [ 0.143 nm) o4l 7 Sr(e] &
¥k 10127 nm)ye] o] 9k 4 7"1-7]' 24 ¢goBg T
z3 2] Wzt gtola] vlad & fagw el
gHeow Tz gAALS ) dFe] 4§44 F
A2a] de] gt glep. 32iv} (Ba, SOTIO; A
wbade] gl o FE =Eeld £ A Ae Balio;
utake A zsle] J#irla] SAAL dEsyE e, 7]
Ba W4l Srg 2%, Arbste] wiehe] fas] by Fl
53 BAg A4stzzl sigch

=5
S‘f“

2. AlEed

2.1, Al HZ=E

Ti-isopropoxide® A3l &8 Az A5 Ti
alkoxide®] 7hpeRs] £2rb off wepq shd A3
£ oJedge] v} mpe}a] Tralkoxide?] 7584 $ 2§
E37) 918t glove hox ghelld A #4]7] @}l acet-
vlacetone-& #Hrlsle] el AEL A, 275

A= nlma el A7k b I 5 sized,

A 323 A4 F3(1995)

Table 1. Composition Rate of (Ba, ,Sr)Ti0y Sys-

tem.
X range

Composition ’ 02 04 0.6
Ba 0.8 1.6 04
Sr 0.2 0.4 0.6

Ti 1 1 1

iso-Propanol 40 40 40

Acetylacetone 1 1 1

Distilled water 1 1 J
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Fig. 1. Flow charl of experimental procedure of (Ba,
Sr)Ti0; system.
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Fig. 2. TG-DTA analysis of BaTiO: system.
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Fig. 3. Viscosity of coaling solution of BaTiQ; system
as a function of time from preparation.
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Fig. 4. Viscosity of coating solution of (Ba, Sr)TiO, sys-
tem as a function of time from preparation.
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Fig. 5. Transmittance of BaTiOy(BT} thin films heat-

treated at 5007 as a function of film thickness
(BT1: 1 cycle, BT5: 5 cycle).
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Fig. 6. Transmittance of BTS thin films as a function
of varation of heat-treatment temperature.
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Fig. 7. Transmittance of BaTi0; and (Ba,-Sr)Ti0,
(x=04) thin films heated at 550C,
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Fig. 8. IR spectra of BaTi0Oy gel heated at various tem-
perature,
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Fig. 9. XRD patterns of BaTiOs thin films heat-treated
at various temperature.
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Fig. 10. Effect of composition on the XRD patterns of
(Ba, Sr)T10, thin flms heated at 1100C.
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Fig. 11. XRD patterns of 04 mol% Sr doped BaTiQ,
thin films heat-treated at various temperature.
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Fig. 13. 5EM micrograph of BST thin films (Sr 0.4)
coated on sapphire according to the heated
temperature.
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Fig. 14. SEM micrograph of the cross-section of the
BST thin films (Sr 04) coated on sapphire
{1 coating cycle, heated at 11007 ).
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Fig. 15. Dielectric constant and loss factor of the BST
thin films [or Sr content at room temperature.
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