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Deposition of ldeally-oriented PZT Monocrystalline Thin Film on Si Substrate and
Feasibility Study of Its Application to MEMS

Tanaka, Shuji

14,500,000

Si PZT
PZT Si

PZT
EMS

In this study, PZT family monocrystalline thin films with the ideal orientation
were epitaxially grown on a Si substrate. The deposition method is sputtering, and by a fast cooling
method, the ideal polarization, i.e. c-axis polarization of tetragonal crystal, has been first realized
on a Si substrate. As a result, we obtained excellent characteristics for applications such as high
piezoelectric constant, low dielectric constant, very large figure of merit derived from them and Curie
point significantly higher than that of the bulk. A metal buffer layer with low resistivity was also
successfull¥ deposited. In addition, MEMS structures were fabricated using the deposited PZT family
monocrystalline thin films to confirm that they were free from process damages.
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1. Epitaxial growth of PMnN-PZT thin
film by sputter deposition.
SRO LSCO CeO, YSZ PMnN-PZT

4. Wet etching of PMnN-PZT.
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2. Patterning of Pt electrode by lift-off
process.
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5. Dry etching of buffer layersand Si
substrate, and removal of photoresist.
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6. Release of unimorph cantilever by deep
reactive ion etching.
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