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TR REEH  Degradation phenomena in p-lype organic semiconductors

Organic electronics devices based on organic thin layers have attracted much interest
because of a key technology to realize a2 organic light emitting devices (OLED) or organic
photovoltaic cell (OPVC) with low cost, flexible and low energy consumption. In the view
of these applications, operating degradation of p—tvpe organic semiconductors have been
studied as one of the most important phenomenon in the organic electronic research.
However, in many cases, degradation of charge transport layvers derived from minority
carriers has been studied in OLEDs that is likely to occur with other degradation such
as that of electron transport laver.

In the OLED, parts of unrecombinated electrons cen arrive in the hole transport layer
and parts of unrecombinated holes can arrive electron transporl layer because emission
layer is located in vicinity of hole and electron transport layer. Therefore, we surmise
that electrochemical degradaticn of charge transport layers are mainly caused by these
counter minority carriers.

In this study, we studied degracdation of p-type organic semiconductors, derived from
redox reactions in hole only devices. Electron carriers were generated in the p-iype
organic semiconductors laver using photoexcitation and/or application of constant
voltage. Then hole mobility of the aged devices by generated excitens and electron
carriers 1is measured using a Dark I[njection (DI) method. The aged device using
photoexcitation and application of constart voltage exhibited lower current
characteristics and hole mobility than that withoul pholoexcitation and than that of
the aged device using only photoexcitation. Additionally, We analyzed bulk state of the
aged devices Trom Gaussian Disorder Model (GDM) using DT method. Energetic disorder of
aged device using photoexcitation and application of constant vollage was largest ameng

these devices. These resulls suggest that electron carriers degrade p—type organic |
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