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Hole-transporting materials have been developed to have high thin film stability and high
glass-transition temperature. And now, they can be applied to actual organic EL devices
(OELDs). As for electron transporting materials, useful ones are very few, except for Alg3.
Then Alg3 has very low electron-mobility of 10°cm® Vs, as compared with hole-transporting
materials having high hole-mobility of 10°¢cm?Vs. Thus high electron transporting materials
are required to achieve low driving voltage, resulting in efficient OELDs. In chapter 1, the
back ground and objective of this study were described. In chapter 2, 3,8 position-substituted
1,10-phenanthroline derivatives were synthesized and they were applied to OELDs to
investigate their electron-transporting properties. Among the derivatives, 1-Nphen showed
better electron transporting ability than that of Alq3. The device having 1-Nphen as an
electron-transporting layer showed lower driving voltage of 2V, compared with devices
without 1-Nphen.  And 2-Bpphen was found to have  higher hole-blocking and
electron-transporting abilities, compared with BCP, These results imply that 3,8-position
substituted 1,10-phenanthroline derivatives will be useful to achieve various good
electron-transporting materials easily by changing the substituted groups. In chapter 3,
thermal stable OELDs was fabricated having alkaline metal doping spiro-compound as an
electron-transporting layer. This Cs-doping spiro-compound layer showed good
electron-transporting ability in spite of its instinct low electron transporting ability. And this
thermal stable OELD showed high efficient blue emission with 30000cd/m%, ~4cd/A. and
external quantum efficiency of 2.5%. This alkaline metal doping method would be powerful
method to make thermally stable good electron tramsporting layer using thermal stable
materials easily. In chapter 4, switchable OELDs were fabricated by applying OBD structure.
The switchable OELDs showed nonvoltalic characteristics and different luminance in same
applied voltage, for example, 0 cd/m? or 10cd/m” at 10V. These unique characteristics were
reversible. This device demonstrated new functional organic electronic device.

In chapter 5, these studies were summarized.
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