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Development of Ultra High Density Ferroelectric—gate Nonvolatile
Logical Operation Device using Multi—electric Dipole
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WFZER R OMEEE (F530) : The effect of milti—electric dipole on the controlled polarization
type ferroelectric gate field effect transistors was investigated to establish the
principle to design the device. From the results of the analysis using the impedance
spectroscopy and lumped constant circuit model, it was found that the transistors shows
on—off operation at low voltage due to the effect of the spontaneous polarizations of
the polar semiconductor. Moreover, low temperature process and sub—100 nm process were
developed. The effects of the ferroelectric domain on the carrier mobility were
investigated using the transistors fabricated by the low temperature process. The results
indicate that, while the carriers are scattered by the ferroelectric domain wall, high
mobility is obtained by polarizing the ferroelectric layer in a single domain.
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