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= A-drain region and a source region are formed in a silicon substrate, and
“d%seléct gate is formed on the substrate betiwveen the source and drain

regions with a gate insulating film sandwi ched. On one side of the select
gate, a floating-gate is formed out of a sidewall formed—wth—an—
insulating film sandwi ched. On the floating-gate and tmgsgegh%ghe .
control gate is formed with an insulating film sandw che FAr g =l
filmdirectly below the floating-gate is formed as atuam_' ey l
which can allow FN tunneling of electrons. In an erase i I

el ectrons are inj ected |nto the floating-gate fromthe silicon substrate
and in a HPSIRACT OF GHLOSYRECt r ons -are-extracted from the floating-gate

to the drai n reagio Eﬁgm pEdkdd | and erasing each cell
can be deCi&% %NXEI]"E@'I) ’%ﬁgﬁ'ﬁ?"% %é Aﬁd the lifetime of the-
n e e ongate

tunnel insul at| ng filmca Thus t he invention provides a
sem conduct or " gt e dev whi ch vvorks a npnvol ati nenory
capabl e of pagg\ 8 Eerﬁﬂ aﬂg grse 5396%"5355{?;’ 'fg‘@ea 511588

substrate, and a select gate is formed on the substrate betv_:een

the source and drain regions with a gate insulating film
sandwiched. On one side of the select gate, a floating-gate is
formed out of a sidewall formed with an insulating £film
sandwiched. On the floating-gate and rhe select gate, a
control gate is formed with an insulating f£film sandwiched. The
insulating film directly below the floating-gate lis formed as
a tunnel oxide £ilm which can allow FN tunneling of eiectrons.
In an erase operation, electrons are injected into the
fioating-gate from the silicon substrate, and in a write
operation, electrons are extracted from the floating-gate to
the drain region. A current required for writing and erasing
each cell can be decreased, a low power supply can be used, and
the lifetime of the tunnel insulating film can be elongated.
Thus, the invention provides a semiconductor storage device
(EEEfROM_) wnich works as a nonvolatile memory capable of page

- erase and page write at a low supply voltage.
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