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(54) Title: NONVOLATILE SEMICONDUCTOR MEMORY ELEMENT HAVING EXCELLENT CHARGE RETENTION

(57) Abstract: This invention provides a

nonvolatile semiconductor memory element, which

can realize an improvement in insulating properties
of an insulator around a floating gate and a reduction

in proportion of oxidized metal ultrafine particles

in the floating gate, and a process for producing

the same. The production process is a process for

producing a nonvolatile semiconductor memory
element comprising a floating gate comprising a

hardly oxidizable substance, which is an element

having a Gibbs' oxide formation free energy in

the range of 0°C to 1200°C and higher than Si,
and an insulator surrounding the periphery of

the floating gate and formed of an oxide of an

easily oxidizable substance of which the Gibbs'

oxide formation free energy is equal to or lower
than Si. In this production process, the floating

gate of the hardly oxidizable substance is formed

by a physical formation method. The oxide of an

easily oxidizable substance is formed by a physical

formation method or a chemical formation method.
After the formation of a gate insulating film, in
a mixed gas composed of an oxidizing gas and
a reducing gas at a temperature in the range of
0°C to 1200°C, heat treatment is carried out while
regulating the mixing ratio in the mixed gas and
the temperature so that only the hardly oxidizable
substance is reduced, and only the oxide of an easily
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