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A review of feedback field-effect transistors:

operation mechanism and their applications
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Abstract

Since feedback field-effect transistors (FBFETs) have ideal switching characteristics resulting from feedback
phenomenon caused by electrons and holes in the channel region, the researches about FBFET devices have been
proposed and demonstrated worldwide recently. The device operated with novel principle can operate as a
switching electronic device. Besides, because the hysteresis characteristics of the device by accumulated electrons
and holes in channel region can be also utilized for memory applications, its application range is wide. In this
paper, we cover various device structures of FBFET proposed until now and their operation mechanism, and then
look into their applicable fields.
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Fig. 1. (a) Structure of FBFET device with charge spacers and cross-sectional view of the FBFET device [9]. (b) Structure
of FBFET (Z2-FET) device with top and bottom gate for ntype, p-type transistor operation [10]. (¢) Structure of
FBFET device with highly doped region in the channel region [11]. (d) Structure of dual-top-gate FBFET device
[13]. (All the figures in figure 1 are adapted from each of references.)
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Fig. 2. Energy band diagram of FBFET device with highly
doped region in the channel region depending on
bias conditions [11]. (This figure is adapted from
the reference.)
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Fig. 5. (a) Logic inverter operation composed of FBFET [14]. (b) memory operation of FBFET as a volatle memory [15.(c)
non-volatile memory operation of a device utilized feedback mechanism [17]. (All the figures in figure 5 are adapted
from each of references.)
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