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A semiconductor memory device is provided. The semiconductor device includes: a word line extending
in a lateral direction; a sensing line apart from the word line, the sensing line overlapping the word line in
a vertical direction and extending in the lateral direction; a vertical semiconductor structure passing through
the word line and the sensing line in the vertical direction, the vertical semiconductor structure having a
vertical channel region facing the word line in the lateral direction; and a gate dielectric film between the
vertical channel region and the word line. The vertical semiconductor structure includes a first heavily doped
film of a first conductivity type, a first lightly doped film of a second conductivity type, a second lightly
doped film of the first conductivity type, and a second heavily doped film of the second conductivity type,

which are sequentially provided in the vertical direction.
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A semiconductor memory device is provided. The semiconductor device
includes: a word line extending in a lateral direction; a sensing line apart from the
word line, the sensing line overlapping the word line in a vertical direction and
extending in the lateral direction; a vertical semiconductor structure passing through
the word line and the sensing line in the vertical direction, the vertical
semiconductor structure having a vertical channel region facing the word line in the
lateral direction; and a gate dielectric film between the vertical channel region and
the word line. The vertical semiconductor structure includes a first heavily doped
film of a first conductivity type, a first lightly doped film of a second conductivity
type, a second lightly doped film of the first conductivity type, and a second heavily
doped film of the second conductivity type, which are sequentially provided in the

vertical direction.
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