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Abstract

Pb(Zry53Tip47)O3 (PZT) thin films have been used for nonvolatile memory, actuators and various sensors because of their
excellent piezoelectric and ferroelectric properties. The electrical properties of PZT thin films are significantly affected by the film
orientation. In particular, (001) oriented PZT thin films with tetragonal symmetry exhibit higher electrical properties. However,
domain control of PZT thin films is especially difficult for the case of Chemical Solution Deposition (CSD). Therefore, we attempted to
control the domain structure in CSD-derived PZT thin films by applying residual stress using stainless steel substrates with higher thermal
expansion coefficients and using a LaNiO; (LNO) seeding layer. The resulting PZT thin film showed a higher degree of (001)
orientation of 89 %, and higher remanent polarization (P,) of 31.4 p C/cm? These results indicate that the electrical properties of PZT

thin films are improved by applied compressive stress with LNO seeding layer.
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Fig. 1 Flow diagram of LaNiO3 precursor solution making procedure and
LaNiOj thin film deposition procedure
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Fig. 2 Flow diagram of PZT precursor solution making procedure and PZT
thin film deposition procedure
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Fig. 4 XRD patterns for PZTsys.su» and PZTs;.qs thin films
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Table 1 Relative dielectric constant at 1 kHz for PZTsys.sus and PZTs;.qp thin
films

O000e, tam
0 PZTsus-sub 245 0.059
0 PZTsisub 1400 0.030
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Fig. 5 P-E hysteresis loops for PZTsys.suy and PZTs;.q thin films
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+Pju Clcm?]  +Ppaxp Clem?] - E; [kV/em]
0 PZTsus-sub 314 453 -38.8
0 PZTsi.sub 16.8 415 -23.0
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Fig. 6 Consideration of stress-induced domain control mechanism
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