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Optical Behavior and Electrical Properties of Functional Dendrimer Thin Films

A ET B ORTT RE EmE
(Jae~Chul Park - Sang-Burm Jung - Young-Soo Kwon)

Abstract - We synthesized dendrimers containing light switchable units, azobenzene group. And the dendrimer
containing 48 pyridinepropanol functional end group, which could form a complex structure with metal ions was
synthesized. To apply to the molecular level devices or data storage system using Langmuir-Blodgett(LB) film, we firstly
investigated the monolayer behavior using the surface pressure-area( 7 -A) isotherms at air-water interface. And then the
surface pressure shift of monolayer by light irradiation was also measured to the dendrimer with azobezene group. As a
result, the monolayer of dendrimer with azobenzene group showed the reversible photo-switching behavior by the
isomerization of azobenzene group in their periphery. The samples for electrical measurement were fabricated to two
types, which were pure dendrimer with pyridinepropanol group and its complexes with Pt ions by LB method. We have
studied the electrical properties of the ultra thin dendrimer LB films investigated by the current-voltage(I-V)
characteristics of Metal/Dendrimer LB films/Metal(MIM) structure. And we have investigated different results in the
surface activity at the air-water interface as well as the electrical properties for the monolayers of pure dendrimer with
pyridinepropanol group and its complex with Pt ions. In conclusion, it is demonstrated that the metal ion around
dendrimer with pyridinepropanol group can contribute to make formation of network structure among dendrimers and it
result from the change of electrical properties. This results suggest that the dendrimers with azobenzene group and
pyridinepropanol group can be applied to high efficient nano~device of molecular level.
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Fig. 1 The chemical structure of the fourth generation
dendrimer bearing 48 azobenzene units(G4-48Azo, (a))
and 48 pyridinepropanol units(G4-48PyP, (b)) in the
periphery.
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Sample: G4-48Az0
Solvent: Chioroform
Spreading Vol.: 30 u/
Barrier Speed: 50 cm #/min
Temperature : Room temp
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Fig. 2 The =-A isotherm of G4-48Azo dendrimer at air-water
interface.
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Fig. 3 Optical response of G4-48Az0 dendrimer at at air-water
interface  (measuring  interval 2min], measuring
pressure : 20{mN/m]).
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Fig. 4 The m-A isotherm of G4-48PyP dendrimer complex with
Pt*ions at air-water interface,
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Fig. 5 XPS spectrum of G4-48PyP dendrimer LB film
complex with Pt* igns.
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Fig. 6 I-V characteristics of pure G4-48PyP dendrimer and
its complex with Pt ions LB film.
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