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ABSTRACT

In recent years, metal nanoparticles (INPs) floating gate memory has already been
attracted a lot of attention of researchsteams worldwide. The metal nanoparticle owns
many properties like high work function.and high charge trapping states as compared to
semiconductor materials, which make it ene of the best candidate materials as charge

trapping centers in flash memory device applications.

In this thesis, we adopted the e-beam lithography to define silicon nanowire and
combined with self-assembly technique of Au nanoparticle and CdSe quantum dots to
fabricate nonvolatile floating-gate silicon nanowire memory devices. The nonvolatile
memory devices when using Au/CdSe as charge trapping centers have largest memory
windows( AVth), better subthreshold slope (SS), longer retention time and largest on/off
current ratio than those of the nonvolatile floating-gate memory devices with only Au
nanoparticles or CdSe quantum dots as floating gates. The charge trapping mechanisms
of these three different systems, Au nanoparticles, CdSe quantum dots and Au/CdSe,

are also demonstrated using the energy band diagrams.
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