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Ferroelectric thin films and electrodes for random access memories

LIU Zhi-Guo" LI Ai-Dong WU Di ZHU Xin-Hua MIN Nai-Ben
National Laboratory of Solid State Microstructures Nanjing University Nanjing 210093  China

Abstract Ferroelectrics possess spontaneous polarization which can be switched by applying an electric field

this property can be used to produce random access memories. Some ferroelectrics have large nonlinear optical co-
efficients and strong electro-optical effects which may be exploited in opto-electronic and optical communication
devices. In this work ferroelectric Bi, _,La,Ti;O;, SrBi,Ta,Oy PbZr Ti,_ 03 and LiNbO; films of the per-
ovskite structure as well as related perovskite La Sr Co O; and LaNiOj; electrode films were studied and the in-
teraction between defect charges and domain walls and their dynamic behavior in an ac electric field investigated to
elucidate the mechanism of the fatigue phenomenon. Studies on the lattice structures and defects of the films by
high resolution transmission electron microscopy and Raman scattering measurements were made to find a way to
optimize the electrical properties. The microstructure and properties of film/electrode interfaces were also studied

from which the optimal film/electrode combinations for memory applications were proposed. The growth mechanism
of ferroelectric thin films in an electric field was investigated both experimentally and theoretically and a tech-

nique to control the growth texture by using an electrical field was developed.

Keywords ferroelectric thin films spontaneous polarization conductive oxide electrodes fatigue characteris-
tics
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