A menory cell with a small surface area is fabricated by form ng source
| ines and data |ines above and bel ow and by running the channels to face up
and down. The |local data |ines for each vertically stacked nenory cell are -
connected to a global data |ine by wa§3 of separate sel ection by a nol ecul ar
oxi de sem conductor, and use of a |large surface area is avoi ded by making
joint use of peripheral circuits such as global data |lines and sensing
anplifiers by performng read and wite operations in a tinmed nultiplex
manner. Moreover, data lines in nulti-layers and nenory cells (floating
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utilized to allow placenent of nenory cells at all intersecting points of

word lines and data lines while having a folded data |line structure. An
i mproved noi se tolerance is attained b}ﬁ Pﬁ\%ﬁbl i shing a standard threshold
voltage for identical dumry cells e ' ny of the read ver'ify, wite
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nprised of one n transistor is utilized means to change val ues on

the write-efthrfir@Pthe channels to face up and down. The local data lines

5 for each vertically stacked memory cell are connected to a
global data line by way of separate selection by a molecular
oxide semiconductor, and use of a large surface area is avoided
by making joint use of peripheral circuits such as global data
lines and sensing amplifiers by performing read and write

10 ° operations in a timed multiplex manner. Moreover, data lines

| in multi-layers and memory cells (floating electrode cell)
which are non-destructive with respect to readout are utilized
to allow placement of memory cells at all intersecting points
of word lines and data lines while having a folded data line

15 strucfure. An improved noise tolerance is attained by
establishing a standard threshold voltage for identical dummy
- cells even in any of the read vefify, write verify and erase
verify operations. A.fegister to temporarily hold write data
in a memoxry cell during writing is also used as a register to

20 hold a flag showing that wr:_i.ting has ended during write verify.

Also, a circuit comprised of one nMOS transistor is utilized

as a means to change values on the write-end flag.

Fig. 51



