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Characterization of RTMOCVD Fabricated PbO/ZrOy/TiO,
Multilayer Thin Films

Z 8 M ol & T
Kang, Byung-Sun Lee, Won-Gyu

Abstract

In this study, the fabrication of PZT films was performed from a multilayer
structure comprising TiO», ZrO; and PbO thin films prepared by rapid themal
chemical vapor deposition(RTMOCVD). TiO;, ZrO, and PbO are the component
layers of oxide multilayer system for a single phase PZT thin film. The
composition control of PZT thin film was done by the thickness control of
individual component layer. The composition ratio of Pb:Ti:Zr with thickness were
1:0.94:0.55. Occurrence of a single-phase of PZT was initiated at around 550C and
almost completed at 750°C under the fixed time of lhr. As the concentration of Pb
increased, the roughness and crystallization in the film increased. From the as
result of using XPS and TEM, the single phase formation through annealing is
evident. The electrical properites of the prepared PZT thin film(Zr/Ti=40/60, 300
nm) on a Pt-coated substrate were as follow: dielectric constant €& =475, coercive
field Ec=320 kV/cm, and remanant polarization P,=11 puC/cm?® at an applied voltage
of 18 V.

INHE g5 F+F RTMOCVD, 993, PZT, £§9=28
Keywords : multilayer structure, RTIMOCVD, single-phase, composition control, PZT
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Fig.1 Schematic diagram of the RTMOCVD
apparatus.
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Table 1 RTMOCVD process conditions for the various thin films

PbO TiOg ZI‘OZ
MO Source Pb(C2H5)4 (TEL) Ti(OC3H7)4 (TTIP) Zr(O*t*C4H9)4 (ZTB)
Substrate Temperature 380C 400C 350C
Carrier Ny flow rate 40sccm 20sccm 30sccm
Chamber Pressure 500mtorr 400mtorr 500mtorr
Bubbler Temperature 23T 36T 32T
Reactant O, flow rate 20sccm 10sccm 20sccm
Reactor type Hot wall

Substrate

Pt coated on wafer
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