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Correlation between Dianhydride Structures and Dark-current Properties in Polyimide Films Having the
Triphenylamine Structure in the Diamine Moiety
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Abstract: The temperature dependence of dark-current were measured for polyimides (PIs) synthesized from a
diamine having a triphenylamine structure in the main chain (DATPA) and various (aromatic, aliphatic)
dianhydrides to characterize how charge transfer (CT) interactions and molecular orientation affect the electrical
properties of Pls. For aromatic Pls having strong CT interactions (s-BPTPA, a-BPTPA, DSTPA), folding points
were observed in the temperature dependence of current density at 60~90°C. However, such changes were not
observed for the aromatic Pls having weak CT interactions (ODTPA, 6FTPA), in which effective CT-driven
carrier generation does not occur even at high temperatures. In contrast, the current density and its temperature
dependence at high temperatures for semi-aliphatic Pls were comparable to those of the Pls having strong CT
interaction. Because the semi-aliphatic Pls should have very weak CT interaction based on its light absorption
spectra, CT-driven carrier generation should not be the main source of dark-current for these Pls. Based on the
in-plane/out-of-plane birefringence, carrier mobility resulting from in-plane orientation of PI chains would affect
the anisotropy in dark-current properties and out-of-plane dark-current values of the semi-aliphatic Pls.
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