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In this research, we have investigated the operation mechanism of
ferroelectric gate transistors, which have steep slope characteristics due to the “ negative
capacitance” , from the viewpoint of polarization domain dynamics. It is strongly suggested from
pulse response analysis of RC circuits and calculation of surface potential of
ferroelectric/semiconductor structures that the “ negative capacitance” appears with the
polarization reversal of the ferroelectric film. It 1s not always necessary to interpret this
phenomenon according to Landau’ s phase transition theory. In addition, we have obtained several
important results, such as oxidation control during the formation of HfO2-based ferroelectric films,

polarization control by nanolaminate structures, and new measurement technique using positive
piezoelectric response.
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