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(57) Abstract: The purpose of the present invention is to provide a structure wherein a superlattice or a quantum well structure is
formed in a columnar semiconductor layer by means of a work function difference between a metal and a semiconductor. The above-
mentioned problem is solved by a semiconductor device that is characterized by having: a columnar semiconductor layer formed on
a substrate; a first insulating material surrounding the columnar semiconductor layer; a first gate, which surrounds the first insulating
material, and which is formed of a metal having a first work function; a second gate, which surrounds the first insulating material,
and which is formed of a metal having a second work function that is ditferent from the first work function, said second gate being
positioned below the first gate; and a third gate, which surrounds the first insulating material, and which is formed of a metal having
the first work function, said third gate being positioned below the second gate. The semiconductor device is also characterized in
that the first gate, the second gate, and the third gate are electrically connected to each other.
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