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Abstract — A novel fabrication method for the multi-component metal oxides such as zirconium titanate(Zr,Ti;_,O,)
has been suggested, which would yield the uniform film characteristics and control the film composition at relatively
low process temperature. The method has the basic concept that firstly layer-by-layer structure is constructed with the
primitive oxide layers, which are components of the desired multi-component oxides, and secondly the film is annealed
at appropriate thermal conditions for the transformation to a single-phase multi-component oxides. In this study, PRT-
MOCVD(pulsed rapid thermal metalorganic chemical vapor deposition) possessing the superior thickness controllability
was introduced to prepare ZrO, and TiO, thin film for zirconium titanate. Single-phase zirconium titanate thin films have
been prepared successfully by the interdiffusion of oxide multilayers having several alternating layers of ZrO, and TiO,.
The Zt/Ti ratio of zirconium titanate could be controlled easily by altering the thickness of ZrO, and TiO, thin film.
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Fig. 1. Schematic diagram of PRTMOCYVD apparatus.
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Fig. 2. Typical process sequence of PTRMOCYVD for layer-by-layer
thin film structure.
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Fig. 3. Effects of the feeding of reactants on the deposition thickness
of ZrO, or TiO, thin film during PRTMOCYVD process. In this
case, reactants are fed at the temperature of 350 °C only.
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Fig. 4. Effects of the feeding of reactants on the deposition thickness
of ZrO, or TiO, thin film during PRTMOCYVD process. In this
case, reactants are fed throughout the deposition process.
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Fig. 5. The influence of up and down period of deposition process on
the deposition thickness of ZrO, or TiO, thin film during PRT-
MOCYVD process.
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Fig. 7. SEM pictures of the films prepared by PRTMOCVD. Cross
sectional view of (a) ZrO, and (b) TiO,, surface view of (c) ZrO,
and (d) TiO,.
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Table 1. Comparison of the deposition uniformity of ZrQO, and TiO,
thin film prepared by MOCVD & PRTMOCVD

MOCVD(A) PRTMOCVD(A)

710, TiO, 7r0, TiO,

n 742 521 729 502

n, 716 329 740 498

ny 736 491 737 495

n, 715 387 726 498

ng 741 434 734 501

Uniformity(%) 1.016 1.204 1.004 1.006
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Fig. 8. Cross sectional TEM pictures of (a) as deposited ZrO, and TiO,

thin films structured with layer-by-layer and (b) the film after
annealing at 850 °C for 30 min under N, ambient.
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Fig. 11. XRD analysis of zirconium titanate films prepared by layer-
by-layer structure after annealing at various temperatures.
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