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This thesis summarizes that the deposition control of subnanometer metal nanoparticles prepared by
phyenylazomethine dendrimers (DPA). Chapter.l reviews that recent preparation methods, pattern
formations and their applications. Chapter.2 reviews that the synthesis of DPA and the precise metal
incorporations of DPA with various metal ions. Chapter.3 reviews that statistical analyses were applied to
predict the dendrimer array formation using a spin-casting. All the simulation results of the dot patterns of
DPA by a statistical analysis were consistent with the actual experimental values formulated under the
predicted conditions. Chapter.4 reviews that the applications of DPA-metal complexes on the substrate; it
was attempted to fabricate carbon nanotubes (CNTs) size-controlled in diameter and height by the Fe,O;
nanodots deposited on the bare silicon substrate, whereas deposite GaN nanodots from the size-controlled
Ga,0; nanodots on the substrate by the nitradation. In chapter.5, we supposed the following 3 approaches
to deposit the size-controlled sabunanometer metal particles. 1. Pt nanoparticles prepared by DPA could be
dissolved in an aqueous media by the micellization of DPA-Pt. Deposition of the Pt nanoparticle loaded
DPA micelle aqueous solution successfully afforded Pt nanodots on the substrate. 2. The DPA-GaCl3
molecules and the non metal-assembling dendrimer molecules could be co-absorbed on an HOPG
substrate. The mixing ratio of the dendrimer solution mixture was adjusted to inhibit any aggregation of
DPA molecules in the monolayer on the substrate. The sub-nanometer Ga,O; dots could be eventually
isolated on the surface. 3. All the 2~3nm DPA-metal complex molecules could be supported in the 2-3nm
pore-sized meso porous silica. The simple preparation of ~1nm metal and metaloxide particle-loaded meso
porous silica composite materials were successfully prepared by using DPA-metal complex
molecule-loading silica composite materials. Subnanometer Ga,O; particles obtained from the
metal-assembling DPA complexes into the silica meso pore channels eventually brought the controls of a
photoluminescent property.
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