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ABSTRACT

Pt nanoparticles with a narrow size distribution (dia. 4 nm) were synthesized via an alcohol reduction method and
used for the fabrication of hybrid Pt-SiO» nanoparticles. Also, the self-assembled monolayer of Pt nanoparticles (NPs)
was studied as a charge trapping layer for non-volatile memory (NVM) applications. A metal-oxide-semiconductor
(MOS) type memory device with Pt NPs exhibits a relatively large memory window. These results indicate that the
self-assembled Pt NPs can be utilized for NVM devices. In addition, it was tried to show the control of thin—film
thickness of hybrid Pt-SiO; nanoparticles indicating the possibility of much applications for the MOS type memory
devices.
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Fig. 1 Procedure for Pt nanoparticle monolayer.
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Fig. 2 TEM images of Pt nanoparticles
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Fig. 3 TEM images of (a) and (b) overcoating of SiOp,
also showing the agglomeration of Pt nanoparticles
inside of SiO. coating, and (¢) and (d) Hybrid Pt
nanoparticles coated with SiOx(coating thickness ~2nm)
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Fig. 4 (@) SEM image of Pt nanoparticles monolayer
and (b) AFM image showing Pt nanoparticle density of
about 1x10%cm?,

HR-TEM
device containing self-assembled Pt nanoparticles[9].

Fig. 5 A cross-sectional image of MOS

Fig. 6= AZ¥ MOS device®] C-V hysteresis
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Fig. 6. High frequency C-V hysteresis of Pt nanocrystal
memory utilized with and without a P4VP layer for a 50
um x 50 pm area.
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Fig. 7. Controling the thickness of hybrid Pt-SiO.
thin-film via the concentration of P4VP. (a) 1 wt%, (b) 3
Wt%, () 5 Wt%, and (d) 10 wt%
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