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Crystallographic orientation modulation of ferroelectric Bis.isLaossTisO12 thin
films prepared by sol-gel method
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Kwi-Dong Kim and Byoung-Gon Yu
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Abstract

We have investigated the material and electrical properties of Bis-xLaxTiz012 (BLT) ferroelectric thin
film for ferroelectric nonvolatile memory applications of capacitor type and single transistor type. The
120nm thick BLT films were deposited on Pt/Ti/SiO»/Si and SiOy/Nitride/SiO; (ONO) substrates by the
sol-gel spin coating method and were annealed at 700 C. It was observed that the crystallographic
orientation of BLT thin films were strongly affected by the excess Bi content and the intermediate
rapid thermal annealing (RTA) treatment conditions regardeless of two type substrates. However, the
surface microstructure and roughness of BLT films showed dependence of two different type
substrates with orientation of (111) plane and amorphous phase. As increase excess Bi content, the
crystallographic orientation of the BLT films varied drastically in BLT films and exhibited
well-crystallized phase. Also, the conversion of crystallographic orientation at intermediate RTA
temperature of above 450 C started to be observed in BLT thin films with above excess 65% Bi
content and the rms roughness of films is decreased. We found that the electrical properties of BLT
films such as the P-V hysteresis loop and leakage current were effectively modulated by the
crystallographic orientations change of thin films.

Key Words : Sol-gel method(ZE-2 ), BLT(Bis1sLaossT12012), ONO(SIO/nitride/SiO, BHat),
Crystallographic orientation(Z & ufl &4), Ferroelectric(Zt 78 )
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