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ABSTRACT

This thesis is composed of two-important parts. (1) The application of scanning probe
lithography (SPL) to achieve selectively depositien of AuNPs on the silicon oxide (SiO,). (2)
The electrical characteristics of the nonvolatile nanoparticle memory capacitors.

(1) The effect of selectively’deposition of AuNPs by SPL on the SiO, might be due to
the parameter of the thickness of SiO,, scanning speed and applied bias. Resolution of SPL
nanopatterning is down to 100 nm, which is as well as E-beam lithography. (2) Capacitors
with AuNPs, CdSe Qdots and mixed NPs ( AuNPs + CdSe Qdots) working in the F-N
tunneling regime have been investigated. Nanoparticles of AuNPs and CdSe Qdots embedded
in the structure of capacitor were fabricated under room temperature, which compared with
the fabrication of RTA process, can improve the leakage problem of memory devices.
Retention time is up to 10° sec has been achieved. All the charge storage characteristics for

different devices were recorded by capacitance -voltage (C-V) measurements.
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