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The effect of electronic and aggregation structwegpolyimide (PI) films on optical an

[®X

electrical properties have been extensively ingastid to develop a molecular design concept for

developing a new kind of optoelectronic materiahwiigh thermal stability.
In chapter 1, the outline is described togethehlie background of related materials.
In chapter Il, the sample preparation and measuremethods are described.
Chapter 1l focuses on variations in the UV/vis aipsion properties and the molecu

ar

aggregation structures of Pl films under very hpgéssure. The Pls showed significant reduction

in the interchain distance in the first stage ompeoession up to 1 GPa, which resulted
appreciable increase in the intensity of intermali@ccharge transfer (CT) absorption of Pls.
Chapter IV focuses on the pressure-induced vangtio the molecular aggregation struct
of crystalline Pl powder and fiber. The increaseha freedom of structure by introducingj
phenyl rings or ether linkage enhanced the comitiéssalong the cofacial stacking direction
phenyl and imide rings, which increases the voluimebmpressibility in the ordered region.
Chapter V is concerned with the UV/vis absorptiond afluorescence properties of
semialiphatic fluorinated Pl, 10FEDA/DCHM. Based the analysis of the pressure-indug
variations in optical properties of 10FEDA/DCHMrflimidized at different temperatures, it h
been clarified that the aggregation structures lo¢Hains significantly affects the fluorescen
intensity, in which the fluorescence intensity isakened with enhanced ordered structure ar|
a reduction in interchain free volume.
In chapter 1V, an electric conduction mechanismPoffilms is investigated by analyzin
temperature dependence of current density. Theewmurdensity of Pls with main cha
triphenylamine (TPA) structures significantly inased above 120°C. This was most likely du
an exponential increase in the number of thermeallyited electron carriers, which indicates t
the electronic current is the dominant factor ia With TPA structures.
Chapter VII mainly deals with the photoconductiveopgerties of Pl films. Thg
photoconductivity of Pls increased with increasitige CT interaction of Pls. Moreove
P3FDA/DATPA exhibiting significant photoconductiyaoperty with suppressed dark curré

density showed significant variations in the daukrent density after the photo-irradiation, i.

the photo-induced memory effect. By enhancing pmsperty, PlIs could be applied for th
memory device through photoelectric effect.
Chapter VIIl summarizes each study and provideggerronclusions.
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