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ABSTRACT

High qualty lead titanate Lkin films were fabricated by spin coatmg on a silicon substrate. The resulting
dried gel layers were umiform in thickness through 2x2 cm® area, and polycrystalline perovskile siruclures
developed almost crack free with a heat treatment above 500% in films with thickness ahove 360 nm. Metastable
pyrochlore siructures were observed in films with thickness of 160 nm when heat treated at 500 and 6007C,
but lhese structure did not appear m films with thickness of 360 nm. The thickness dependence m crystal
structure of [lms was studied by varing the substrate condition and analyzing the interface between the film
and substrate. In native oxide [ims on silicon sthstrates, amorphous dried gel layers were helerngeneously
nucleated. Metastable cubic pyrochlore structure could be crystallized in amorphous native oxide.
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Fig. 1. Differential scanning calorimetry and weight lo-
sses of hydrolyzed gels dried al 215T for 40
min.
(a) uncatalyzed (b) nitric acid calalyzed

o AzEA S e weae] 3 = J% ] o),
wel W Azr EE ke B2 ge JdFEuh Tl
e aaelshads

2.2 SHE7}t

= A
=
Ba-dle] Azael o842 Stanton Rederoftale)
Differential Scanning CalorimeterZ A}-£-&9c). A=
wlo] T 2 gl @32 AkashiAbe] Scanning Eleciron

Microscope 2  AR8-sted w2, HHAL Rigakurle) XA
#d 472 Cuka 3)4wE #alalgc)h perovskite
T2 sdAERSE Cohen diiel 28] <4 H=}
AFE TR, 9 2%E oavlE ek #4d" 2
e 4drlE AS5E FAA)#]2, capacitance voltage
AZE el =Y FHAE TSk
3. o g nE

Ak Fof AbE fr Rl wbE AEAY GHB Exe]
a2 dEda FARRE 29 1 veRidd. E)
AREetA] e 28 S HE F a00Tr dAE]

ste, FA7} AME g
7hal Al gae £ 500T
g Hz2 BAT 4= gl o

He] AR 25 F% G
wzel| ] FA2 A
=9 g9 27

-
e

PE TR



=A i‘jﬂ

=2 EE? ‘ﬂl A] A4 '?“"DH 7]’

l—J

No Catalyst Mitrie Acid Catalyzed
s

N21-C13-PT+HNC

M1-HB00 720

)]
NO5-C13-PT+-HC
M1-H500.720

ha,

N17-C13-PT+ HNC

AP A | M1-G500.60
(a)

NO1-C13-PT+HC

M1-H500.60 (e)

W~ N19.C13 PT+ HNC

M1-H600 ¢
NO3-C13-PT+HC o 50

M1-HE00 60
»
() A 0

20 25 30 35 20 25 30 a5
20 (degree) 20 (depree)

Fig. 2. X-ray diffraction patterns of films with different
heat treatments. Single coating. (a, b, ¢J; unca-
talyzed, (d, e, {); catalyzed with nitric acid
@ at 500T for 720 min (b) at 500T for 60 min
(c) at 600C for 60 mm
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Fig. 3. Scanning electron micrographs of singly coated
films heat ireated at 5007 for 60 min.
(a) uncatalyzed (b) nitric acid calalyzed
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Fig. 4, Surface morphologies of singly coated films
heat ireated al 600C tor 60 min.
{a) uncatalyzed (h) nitric acid catalyzed
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Fig. 5. X-ray diflraction patterns of films using nilric

acid catalyzed coating solutions, heat treated at

{(a) 4507 for 60 mun, triple coatings, (b) 500C

for 60 min, lriple coatings, (c) 4507 for 60 min,

6 limes coatings, (d) 5007 [or 60 min, 6 times

coatings.
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Fig. 6. Micrographs of sol gel derved thin f{ilms heat
treated al 5007 for 60 min (triple coatings).
(a} uncatalyzed {(b) nitric acid catalyzed
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