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Correlation between Charge Transfer Optical Absorption and Dark-current Properties

in Polyimide Films having a Triphenylamine Structure in the Main Chain
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Abstract: The temperature dependences of dark-current density were measured for aromatic and semi-aliphatic
polyimide (PI) films synthesized from a diamine having a triphenylamine structure in the main chain (DATPA)
and various anhydrides to clarify the correlation between the charge transfer (CT) properties and dark-current
densities in the PIs. Different behaviors were observed between the PIs having strong CT interactions (s-BPTPA,
a-BPTPA, DSTPA) and those having weak CT interactions (ODTPA, 6FTPA). In the former, folding points in the
temperature dependence of current density were observed around 90°C, though such changes were not observed
in the latter. For the PIs with weak CT interactions, CT-driven carrier generation did not occur even at high
temperatures. On the other hand, the current density and its temperature dependence at higher temperatures in a
PI synthesized from DATPA and an aliphatic dianhydride was comparable to those of the PIs having strong CT
interactions. Since the PI should have very weak CT interaction based on its light absorption spectrum,
CT-driven carrier generation is not the main source of dark-current. As a result, the behaviors of current densities
in PIs are strongly dependent on the degree of charge transfer except for the semi-aliphatic PI.
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Fig. 5 UV/vis absorption
spectra of PI films on ITO
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