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ABSTRACT

A sol-gel derived ferroelectric PbTi(); thin film was synthesized by using diethanolamine (DEA) as a comple-
xing agent. Surface chemical analyses were examined mn order io study the effect of healing temperature
an the composition of thin film by EPMA and XPS5. A rapid volatilization of lead was observed in the films
fired al 700T or higher, and the ratio of Pb: Th was found to be 34 1 66. A depth profile by Ar' showed
that the Ar sputtering decreased Pb amount of wner part of the film, resulting in Ti-nch phase near ihe

surface of the film.
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Fig. 1. EPMA of the PhTi(; thin films as a function
of arnmealing temperatures.
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Fig. 2. The X-ray photoelectron spectra of as-received
surface of the PUTi0; thin film heat-treated at
THAT.
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Fig. 3. The X-ray photoelectron speclra of 5 min, et-
ched surface of the PbTiOs thin film heat-trea-
ted at 700°C.
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Fig. 4. The X-ray photoelectron specira of 10 min. et-

ched surface of the PhTiOy thin film heat-trea-
ted at 700TC.
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Fig. 5. The narrow scan X-ray photoelectron spectra
of the C ls peak of PLTi0y thin film.
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Fig. 6. The narrow scan X-ray photoelectron spectra

of the Pb 4f peak of PbTi0; thin film. (as-recei-
ved)
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Fig. 7. The narrow scan X-ray photoelectron spectra
of the Pb 4f peak of PhTi0O; thin film. (5 mm.
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Fig. 8. The narrow scan X-ray photoelectron spectra
of the Pb 4f peak of PoTi0, thin film. {10 min.
etched)
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Fig. 9. The narrow scan X-ray pholoelectron spectra
of the Ti 2p peak of PbTiO; thin film. {as-recei-
ved)
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Fig. 10. The narrow scan X-ray photoelectron specira

of the Ti 2p peak of PbTiO;s thin film. (5 mm.
etched)
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Fig. 11. The narrow scan X-ray photoelectron spectra
of the T1 2p peak of PhTiO; thin film. (10 min.
etched)

10600

8000

6000

4000

Intensity (arb. unit)

2000

I 1
535 530
Binding Energy {eV)
Fig. 12. The narrow scan X-ray photoelectron spectra
af the O 1s peak of PbTi0s thin film. {as-recei-

ved)

a4l {E Hzr]-z] srerly B 2Ea gloH Fig 10, 11
oﬂ A2 | Ar ol &o = oY A% Ti 2p(E/2)
lqic'ﬂ-\: leOs-?} TiO, Agte] 2tz EA& gle-& ¢
oolck #3233 g3 9% 9 7] FWHMe) 24 Gau-
gelan curve fitting& 3§ @3 Fig. 10, 115} 7o)
Aoz Rala 3§ & ok o3 AT g
Ti0 2.2 vjepld Zle] Ar o] 202 oAl AlgAE

ERUE



PHTIO; &-A #jvbe] spates

14000

O 1S On-idl
5 min. etched.

12000

10000

Booo

6000

Intensity (arb. unit)

4000

2000

540 I 535 ‘ 530 ‘ 525
Binding Energy {eV)

Fig. 13. The narrow scan X-ray photoelectron spectra
of the O 1s peak of PbTi0; thin film. (5 min.
etched)
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Function of Ar~ Etching Time.

Pb Ti 0 C
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etching
5 min. Ar*
. 5447 | 11017 | 83.506
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