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ABSTRACT

PhTiO, thin films were grown on PYTY/SI0/S substrate by metalorganic chemical vapor deposition (MOCVD)
using Ph {tmhd), and titanmm tetra-isopropoxide (TTIP) as precusors. Temperature of TTIP bath and deposition
lemperature were varied in the range 30~40T and 430~6307T. respectively. As the TTIP bath temperature
was increased from 30T to 40T, with deposition temperature of 530T, the films tend to have Ti:_y and
PuTi0; phases with rough surface. The PbTiO; thin film was amorphous al low deposition temperature (430T)
while the polycrystalline thin films were obtained at higher temperature (500~630%) from the results of XRD,
SEM, AFM. Values of dielectric constant and the dielectric loss were 70~~450 and 0.01~0.3 i the range
from 0.3 kHz ¢o 1000 kHz, respectively, Composition of the as-depasiled Hims at 430C was close lo sloichiomet-
ric value hy AES analysis. AES depth profile indicated no severe interfacial reaction between the fiim and
bottom electrode without showing out-diffusion of Tt layer.
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Fig. 1. Schematic diagram of MOCVD system for the
deposition of ferroeleciric thin films,
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Table 1. Growth Conditions for the PbTi0; Thin Films Deposition.
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Variables T Condition Precursors Variables Condition
Substrate temperature 430630 Pb(tmhd), Flow rate of carrier gas 20~30 sccm
LW_orking pressure 5~7 torr Bath temperature 115~1307C
Deposition time 1 hr. Line temperature 180C
Carrier gas Ar gas Titanium Flow rate of carrier gas 10~-20 sccm
Oxidizer 0, iso-propxide Bath temperature 25~-307C
0. flow rate 150 scem i Line iemperature 180T
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Fig. 2. X-ray diffraction pafterns of the PhTi0; thin
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Fig. 3. AFM surface images of the PbTiC; Lhin films deposited on Pt/Ti substrates with TTIP bath temperatres
of a) 35C, by 38T and ¢) 407, d) Cross-sectional SEM of the [ilm grown at TTIP bath temperature
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Fig. 4. Dependences of the film thickness and Rms
roughness on variation of TTIP bath tempera-
tures.
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Fig. 5. Typical Irequency-dependent dielectric constant
and tand values of the PbTi0; thin films depo-
sited with variation of TTIP bath temperature.
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Fig. 6. X-ray diffraction patterns of the PhTi(, thin
films deposited on P/Ti substrates with increa-
sing the deposition lemperature.
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Fig. 8. AES analysis of the PhTiO; thin films deposited
at 4307 a) surface spectra and b) depth profile.
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Deposition Thickness | [Deposition Rms
temperature &) rate roughness

(Cy (A/min) (&)

450 2100~2300 =24 22

480 25002600 40

530 2400~-2600 36 206

580 2700~ 3000 36

630 1600~-1800 32 228
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Fig. 8. Typical frequency-dependent dielectric constant
and tand values of the PhTiQy thin films depo-
sited wilh increasing the deposition tempera-
ture.
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