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Evolution in Organic Light Emitting Devices having Charge generation Layer

In conventional organic light-emitting devices (OLEDs), the luminance increases with current
density, but the operational lifetime decreases because of the degradation of the organic material due
to the charge passing through the organic layer. Thus, it is impossible to simultaneously achieve high
luminance and long operating lifetimes. To address this, we developed multi-stacked OLEDs
comprising several vertically stacked light-emitting (LE) units connected in series by a
charge-generating layer (CGL). In these devices, photons are emitted by each stacked LE unit, so this
type of OLED is called a multi-photon emitting (MPE) device. When N number of LE units are
serially stacked in an MPE device, the driving voltage increases N-fold compared to that of
conventional OLEDs having a single LE unit, at equal current density. That is why, in the MPE
devices, the lifetime does not decrease even at high luminance operation. MPE devices avoid the
above-mentioned trade-off between luminance and lifetime in high-luminance applications.

We investigated the charge generation characteristics of intermediate layer, consisting of an organic
acceptor material 14,5.8,9,11-hexaazatriphenylene hexacarbonitrile (HAT-CN;) and an organic
donor material NPD, for a stacked OLED. A stack consisting of an ultra-thin 1 nm of LiF and of Al
was used as an electron-injection layer (EIL) from HAT-CNy to an adjacent ETL. The
orange-emitting fluorescent stacked OLED with the charge generation layer and the electron
injection layer exhibited twice higher current efficiencies and a longer operational lifetime than those
of the corresponding unstacked device under a high luminance. In addition, we also reported the
electron injection characteristics of MPEs fabricated with organic EILs that are free of metal, alkali
metal and alkali halide. These materials require careful handling because they are unstable in air and
they may diffuse into the organic layer, which results in a short device lifetime.

On the other hand, using the solution processes has advantages because of their low-cost fabrication
for large-scale printing techniques. Thus, we fabricated stacked polymer light-emitting diode with

hybrid polymer-metal oxide charge generation layer

(12pt > ¥ 7L 2~4—R 300 BRE)




