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Thermal Process Effects on Grain Size and Orientation
in (Bi,La)aTisO12 Thin Film Deposited by Spin-on Method
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Abstract

A 16 Mb 1T1C FeRAM device was integrated with BLT capacitors. But a lot of cells were failed
randomly during the measuring the bit-line signal distribution of each cell. The reason was revealed
that the grain size and orientation of the BLT thin film were severely non-uniform. And the grain size
and orientation were severely affected by the process conditions of post heat treatment, especially
nucleation step. The optimized annealing temperature at the nucleation step was 560 C. The
microstructure of the BLT thin film was also varied by the annealing time at the step. The longer
process time showed the finer grain size. Therefore, the uniformity of the grain size and orientation
could be improved by changing the process conditions of the nucleation step. The FeRAM device
without random bit—fail cell was successfully fabricated with the optimized BLT capacitor and the
sensing margin in bit-line signal distribution of it was about 340 mV.
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Fig. 1. Schematic drawing of the thermal process

performed after depositing the BLT thin
film.
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