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The invention of hafnium-based multi-bit non-volatile memory utilizing
polarization/charge trap smart functions
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In this research, we investigated to realize the precise control of
threshold voltage by the polarization and charge trapp mixed operations utilizing the ferroelectric
nondoped hafnium dioxide (FeND-Hf02) in the Hf-based charge trap type nonvolatile memory, which is
FeNOS nonvlatile memory. We examined the fabrication of FeNOS structures utilizing elecron
cycrotoron plasma sputtering. It was found that the FeND-HfO2 block layer was able to be formed on
the HfNx charge trap layer when the nitrogen concentration in the HfNx was x=1.1 by the post
metallization anealing at 350 . Next, polarization and charge trap operation in the fabricated
FeNOS structures were investigated. The 2 bit/cell charge trap operations were realized by changing

the input pulse width from 8 V/1 ms to 8 V/100 ms. Furthermore, the polarization operations were
demonstraed with less than 100 mV flat-band voltage control by the input pulse of £+ 3 V/100 ms at
each state controlled by the 2 bit/cell operation.
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