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ABSTRACT

The PbTiO; is well known materials having remarkable ferroelectric, piezoelectric, and pyro-

electric properties. Thin film of the lead titanite has been successfully fabricated by Chemical Vapor

Deposition on the borosilicate glass and titanium substrate. The PbTiO; thin film deposited on the

borosilicate glass using the PbCl,, TiCly, dry oxygen, and wet oxygen at different temperatures
(500°C-700°C) grows along the (001) preferred orientation. On the other hand, the PbTiO; thin
film deposited on the titanium substrate using the PbO grows along the (101) preferred orientation.

Growth orientation of deposited PbTiO3 depends on the reaction species irrespective of substrate

materials. Maximum dielectric constant and loss tangent of the PbTiO3 thin film deposited on the

titanium substrate are about 90 and 0.02, respectively. Deposition rates of PbTiO3 deposited on the

borosilicate glass and titanium substrate are 10-15 um/hr. Titanium dioxide interlayer formed be-

tween PbTiO; film and titanium substrate material. It improved the adhesion of the film.
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Fig. 1. Schematic diagram of the CVD apparatus :

1. solenoid valve; 2.flowmeter; 3.resis-
tance furnace; 4.PbO or PbCl, bath;
5.substrate 6. traps
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Table 1. Deposition Condition of PbTiO, Thin Film.

Method | Method 2
deposition source PbO TiCl,, PbCl,
substrate materials | Ti(99 9 %) borosilicate

glass
substrate temp . 500 - 700 °C {500 - 700 C
source temp. 980 - 1,050°C [650 - 720°C
carrier gas Ar(99. 99 %) |Ar, dry O,
wet O,
reactor pressure 1 atm 1 atm
Ar gas flow rate 400-2000 c¢/min | 60 ¢¢/ min
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Fig. 2. X-ray diffraction patterns of (a) well-reac-
ted PbTiO,; powder, (b) PbTiO; film made
from PbCl, and TiCl, by CVD, (c}, (d)the
film made from PbO.
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Fig. 3.

Scanning electron micrograph of fracture

surface of PbTiO, coating layer deposited
for 1 hr. ( substrate, titaniurn ; deposition te-
mp., 650°C ; Ar gas flow rate, 400cc /min;

system pressure, 1 atm)
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Table 2. Electrical Properties of PbTiOy Thin Film
Deposited at the Titanium Substrate for Di-
fferent Ar Gas flow Rates.

} flow rate |dissipation | dielectric film thickness
(cc/min )i factor(tangd) | constant( g, ) (pm)
400 0.019 88 10
600 0.019 88 i2
1000 0. 021 90 14
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