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Abstract PbTiO; thin films were prepared on soda -lime-silica shde glasses, Si-wafer and sapphire
substrate by the dip-coating of precursor solution. As starting materials, titanium tetra iso- propoxide
and lead acetate trihydrate were used. Then acetylacetone was added to prepare stable sol. The effect
of the parameters such as viscosity and composition of sol were investigated. The optical transmit-
tance at visible range, refractive index, [R spectra were measured in varying compositions, thickness
and heat treatment temperature. The crystallization of PbTiO; films were measured by using XRD
and SEM. Diffusion of compositions from slide glass to thin film were investigated by using EDX, too.
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These sols did not precipitated for 20 days. Transmittance of PbTiO; films at visible range were de-

creased with the increase of thickness and heat treatment temperature, and were exhibited flat spec-

tra. Pyrochlore type appeared in the films on slide glass and perovskite type appeared in the films on

Si- wafer or sapphire at 600°C. Perovskite crystals transformed to PbTi,0; phase at 800C.
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Fig. 1. Flow chart of the experimental procedure.
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Fig. 2. Variation of viscosity with the time

after sol preparation (at 25°C).
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Fig. 3. TG-DTA analysis of dried gel of 41.3
mol% TiO. - 58.7 mol% PbO.
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Fig. 4. Refractive index of PT films as a func-

tion of heating temperature.
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Fig. 5. Transmittance spectra of PT films as a
function of heating temperature (0.4 ym).
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Fig. 6. Transmittance spectra of PT films as a

function of thickness.
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Fig. 7. IR spectra of PT gels heated at various

temperature.

shsich.
ot B A e o]F EHE sap
phire®} silicon wafer 7]3}$jo) wluls FE)
slod AAAro] Al gl AR HulAda &
glolt 2o} 799 mliste] Bghc
Sapphire o] 41.3mol % Ti0, - 58.7mol % PbO
Hpehs FHg 9ol Figo 103 o)
pyrochlorey-2- v}e}r} =] ¢kokar perovskiteAd
wo] 600C oAl EAlstehrl Axelew
7b Sl whet Aol AA A q
o}t Lijimal13]5-2] X ate] g8l 600°C o) A
F-8 PbTiO:4ke] vhebudr] A)#et el &
Aol "4 e 2xq 800CE 9%
2]g 749 PbTi0:4ke] perovskiteA}z}t &)
gt7] A=k o] 3 2oll2] Phe] #wo
4 Aoz HiHEgded, B A=

EERIEEE T I e 205

Ti-O
80710z 20Pb0

/ﬁ“/\\

60710, -40Pb0

50T102 -50Pb0

T% >

41.3Ti02-58. 7Pb0

1600 1200 800

Fig. 8. IR spectra of PT gels heated at various
composition (600°C).
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Fig. 9. Effect of heating temperature on the X -
ray diffraction patterns of 41.3mol% Ti0,-58.7
mol % PbO films coated on silde glass.
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Fig. 10. Effect of heating temperature on the
X -ray diffraction patterns of 41.3 mol% TiO, -
58.7 mol% PbO films coated on sapphire.
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Fig. 11. Effect of heating temperature on the
X-ray diffraction patterns of 41.3 mol% TiO, -
58.7 mol% PbO films coated on silicon wafer.
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Fig. 12. EDX analysis of 41.3 mol% TiO. - 58.7
mol% PbO films coated on slide glass heated at
500C.
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Fig. 13. SEM micrographs of 41.3 mol% TiO, -
58.7 mol% PbO fims coated on shde glass at

various thickness. (a) 1 cycle and (b) 5 cycles.
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Fig. 14. SEM micrograph of cross section of
41.3 mol% TiO,-58.7 mol% PbO films coated

on silicon wafer.
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Fig. 15. SEM micrograph of 41.3 mol% TiO, -
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