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ABSTRACT

The PbTiQ, is well known materials having remarkable ferroelectric, piezoelectric, and pyroelectric
properties, PhTi0y thin films with a perovskite slructure were successfully fabricated on titanium substrate by
chemical vapor deposition. These films were characterized according to composition, crystal structure, and
electrical propertieis, Semi-guantitative compositional analysiz of the deposited [lms was made by Auger
Electron Spectroscopy (AES) .

.The PbTi0; film deposited on iitanium substrate at the deposition temperature 7507, the Ti{C.Hs(0), fraction
0.15, and O, partial pressure 0.06 atm, has a columnar structure and grows with{001) preferred orientation, and
has stoichiometric compasition. A clear dielectric transition and offset in the dc conductivity near the transition
temperature (480°C) were cbserved in the deposited lead uitanate film.
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Table 1. AES Analysis Conditions

primary-electron heam FkeV, 150nA
ion beam voltage{Art) 1.5keV
ion heam current density 19 zA/cm?
Fig.1. Schematic diagram for PbTi(}; growth in the hase pressure X107 torr
Pb-Ti{C,Hs0), Oxygen system(1.flow meter scanning speed 20 eV /sec
2.needle valve 3.Ti(C,H;O), bath 4. heating surface cleaning 3.5keV Ar* jon
coil 5.Ph hoat 6,substrate 7.trap 8.thermecou- bombardment
ple) 30sec at 2x107* torr
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Fig.2. X-ray diffraction patierns of (A) well-reacted.

PbTi0; powder(B) the film deposited on Ti
substrale, (deposition temperaure, 750 ; Ti
(C.H;0),fraction, 0.15; 0, partial pressure,
0.06 atm ; total gas flow rate, 800 sccm)
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Table 2. Observed X-ray Diffraction Intensities I and
Texture Coefficients TC of PbTiO, Film
Deposited at 750C.

(hkl} I ety Linnay TC
{001) 25 298 3.0
{100) 50 120 0.6
{101) 100 481 1.2
{110} ) 93 0.4
{111} 40 146 0.9
{002} 16 113 L.8
1200) 30 i) 0.7
(102) 14 54 1.9
(201) 10 23 0.6
{210) 12 1% 0.4
(112) 20 i 1.0
(211 40 63 0.4

Fig.3. Scanning electron micrographs for (A) the

surface appearance and

(B) the fracture

surface. (the same deposition conditicn as for

films in Fig.2)
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Fig 4. Typical spectrum of AES observation of an as
grown PbTi0; film.
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Fig.5. Auger spectrum of PbTiQ, film after 3.5 keV
Ar ion cleaning for 5min.
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Table 3. Relative Auger Peak Heights and Relative
Sensitivity Factors for PbTi0, Standard

Sample.
Peak E Peak-to-peak| Atomic con | Relative seni
eak taergy height centration | tivity factor
Ko (Pu/TH,
2 .

Ph, o4 27 4.179 0696
. K:(Fh/0),

Ti, 418 43 0.198 0.652
K, (Ti/0),

0, 509 144 0.623 0.097

Table 4. Atomic Compositions of the PhTi0O; Filmsg
Deposited at 750%C.

Element Atomic Composition
Pb 0 204
Ti 0.195
0 0.601
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