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The Effect of the Deposition Temperature and La Doping Concentration
on the Properties of the (Pb,La)TiO, Films Deposited by ECR PECVD
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Abstract Perovskite lanthanum doped lead titanate ((Pb,La)TiO, or PLT) thin films were successfully fabricated on
Pt/Ti/S10./S1 substrates at the temperatures as low as 440-500°C by electron cyclotron resonance plasma-enhanced
chemical vapor deposition (ECR PECVD). Since the volatilities of the MO sources and oxide molecules (especially Pb
oxide) increased with increasing deposition temperature, the film deposition rate and the (Pb+ [La)/Ti ratio decreased.
Stoichiometric perovskite PLT films with good diclectric and leakeage current properties were obtained at the temper-
atures of 460~480°C. The lanthanum content of the film was nearly directly propotional to [.a(DPM); flow rate. As the
La/Ti ratio increased from 3.0 to 9.5%, the dielectric constant increased from 360 to 650 and the leakeage current den-
sity at 100kV/cm electric field decreased from 4 < 10 " to 4 X 10 "A/cm*,
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Fig. 2. (a) Atomic concentration and (b) incorporation rate of
each cation in the PLT films deposited on Pt(200nm)/Ti
(30nm)/Si0,(100nm)/Si substrate at various deposition temper-
atures for 50 min. The flow rates of Pb(DPM)., La(DPM)., La
(DPM)s, TiIP and O. are 0.25sccm, 0.0026scem, 0.20sccm and
30scem, respectively. The microwave power is 400W and the
working pressure is 2.0mTorr.
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Fig. 3. XRD patterns of the PLT films deposites at various de-
position temperatures. {film thickness=210~370nm)
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Fig. 4. Plan-view TEM images and selected area diffraction
(SAD) patterns of the PLT films deposited at temperatures of

(a) 440°C, (b) 460°C and (c) 480°C .
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Fig. 6. Dielectric constants and leakage current densities of the
PLT films deposited at various temperatures.
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Fig. 7. (a) Atomic concentration ratio and (b) incorporation rate
of each cation in the PLT {films deposited on Pt(200nm)/Ti
(30nm)/Si0.(100nm)/Si substrate at various La(DPM), flow
rates for 30 min. The flow rates of Pb(DPM)., TilP and O. are
0.25sccm, 0.20sccm and 30scem, respectively. Deposition tem-
perature is 460°C, the microwave power is 560W and the work-
ing pressure is 2.0mTorr.
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Fig. 9. P-E curves of the PL'T tilms as a function of La con-
tent.
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Fig. 10. Dielectric constants and leakage current densities of
the PLT films as a function of La content.
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