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Since the first organic light-emitting diodes (OLEDs) were introduced,’ they have been in the spotlight as a next-
generation full-color displays and lighting devices. However, the manufacturing cost of OLED panels is higher
than that of liquid crystal display (LCD) panels due to complicated process and expensive materials. Thus,
multilateral research and the development of, for instance, low-price materials, simplified fabrication process, and
effective device structures are required.

In this paper, we introduce a novel common red layer (CRL) structure in phosphorescent OLEDs for simple
fabrication of red (R), green (G), and blue (B) subpixels in full-color displays. In contrast to the conventional
structure and the previous common blue layer structures in the electron transport layer (ETL),** the CRL, which is
a red phosphorescent dye-doped layer, was placed in the hole transport layer (HTL), as shown in Fig. 1(a). We
examined the hole transporting properties of the red dye-doped CRLs by changing the highest-occupied-
molecular-orbital (HOMO) energy level of hole transporting host materials. From the experiment, we could find
that the trap-level, which defined as the difference of the HOMO levels between the host and dopant materials,
significantly affects to the emission wavelength, device efficiency, and current density of HTLs. Based on the
results, we could finally demonstrated efficient RGB-emitting devices by incorporating the CRL. Because the
electroluminescence (EL) spectra of the green and blue devices with the CRL were nearly identical to those of the
green and blue devices without the CRL, the color coordinates of green and blue was almost same with the
devices without the CRL, as shown in Fig. 1(b). Therefore, the CRL enables us to fabricate practical full-color
OLED displays much simply by reducing one metal mask step and cost. We believe that the concepts and results
shown in this work are interesting and helpful for both academic and industrial researchers.
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Fig. 1. (a) Comparison between the conventional and CRL structures and (b) their color gamut.
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