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(57) Abstract: This memory device having, on a substrate in a plan view, a plurality of pages that are cach formed by
a plurality of memory cells arrayed in the row direction and that are arrayed in the column direction, is characterized in
that: the memory cells included in each of the pages each have a semiconductor matrix, a first impurity layer and a second
impurity layer at both ends of the semiconductor matrix with respect to the extension direction, at least two first gate
conductor layers, a second gate conductor layer, and a semiconductor matrix; the first impurity layer in the memory cell is
connected to a source line; the second impurity layer is connected to a bit line; either the first gate conductive layers or the
second gate conductive layer is connected to a selection gate line; and the other of the first gate conductive layers or the
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second gate conductive layer is connected to a plate line. The memory device is also characterized by: controlling voltages
applied to the source line, the bit line, the selection gate line, and the plate line to perform a page erase operation and a
page write operation; holding, in the semiconductor matrix, a group of holes formed by impact ionization; and having at
least three values of logical storage data.
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