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[ Abstract] The Internet of thing, artificial intelligence and other emerging technologies put forward higher
requirements for computing and storage. However, subthreshold amplitude (SS) of traditional metal oxide
semiconductor field effect transistor (MOSFET) cannot be reduced to sub 60 mV/ dec, which is termed as
Boltzmann’s tyranny. Thus, its performance is about to reach a bottleneck and Moore's Law is at risk of failure.
The negative capacitance field effect transistor (NCFET) can break down the Boltzmann’s tyranny and reduce SS
to sub 60 mV/ dec, which greatly improves the ratio of On-current to Off current (/,,/1,5) and effectively solves the
contradiction between low power consumption and high performance of transistors. Non-volatile memory based
on FeFET also provides splendid solution to the explosive increase of storage requirements. Thus, NCFET is one
of the most competitive candidates to reduce the feature size of transistor and help Moore's law to continue its way.
In this paper, the representative research progresses on NCFET in recent two years are analyzed and summarized,
which provides reference for further research. This paper first introduces the problems of current MOSFET

development and several potential solutions to them; Secondly, the basic properties and classification of
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ferroelectric materials are summarized and introduced. Thirdly, the physical mechanism of negative capacitance of

ferroelectric materials and the principle of NCFET are described. Then, the representative research progresses in

NCFET structure, channel materials, ferroelectric materials, memory and circuit design in recent years are briefly

introduced, respectively. Finally, a summary and outlook are made.
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