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(57) Abstract: A tunneling field-effect transistor is provided. The
tunneling field-effect transistor comprises a semiconductor layer,
which is disposed on a substrate and has a first semiconductor re-
gion and a second semiconductor region. The band gap of the first
semiconductor region is smaller than that of the second semicon-
ductor region, and the work function of the first semiconductor
region is greater than the work function of the second semicon-
ductor region. A gate electrode overlapping the semiconductor
layer is disposed on or under the semiconductor layer. A source
electrode and a drain electrode are connected to the first semicon-
ductor region and the second semiconductor region, respectively.
The first semiconductor region has a source region of a first con-
ductivity type in an area adjacent to the source electrode, and a
first channel region overlapping the gate electrode, and the sec-
ond semiconductor region has a drain region of a second conduc-
tivity type in an area adjacent to the drain electrode, and a sec-
ond channel region overlapping the gate electrode. In an on-state,
the conduction band potential energy of the first channel region
is greater than or equal to the conduction band potential energy
of the second channel region.
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