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i X R B Elucidation of surface electron transfer mechanism of solid
materials in liquid crystal field and its application to developing
organic semiconductor

Liquid crystal (LC) is the dielectric substance which is easily controllable to align
in the electric field and is widely used in the flat-panel display. However, there was
a problem that the degradation of the reliability of LC display was driven from the
disturbance of the alignment which was caused by the impurities and the voltage
holding ratio was decreased (Chapter 1: Introduction & 2: Experimental).

Accordingly, through the investigation of some chemical species which caused the
alignment of LC, it was found that not ionic impurities but carrier injection of the
organic compound caused the leakage current of LC cell from the degradation of
the voltage holding ratio (Chapter 3: Relationship between dipole moment of organic
compound mixing into LC material and leakage current in LC cell).

This breakdown phenomenon is closely related to the valve metal oxide film in
the solid electrolytic capacitor and the improvement of the breakdown voltage in the
conducting polymer. From the breakdown event, the carrier injection was also
caused by the morphologically local concentration of the electric field (Chapter 4:
Effect of surface oxide films of aluminum on anodic oxidation process in organic
electrolytes).

Furthermore the same case as carrier injection was found using carbon black
(Chapter 5: Evaluation of surface functional group of carbon conductor for lithium
ion battery in LC field).

In the LC field, it was proved the leakage current would be occurred from the
reason that the carrier injection was caused by the morphologically local
concentration of the electric field.

It can be reasonably expected that this finding will be utilized to develop the
organic semiconductor (Chapter 6: Conclusion).




