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Figure 1 (Color online) Chemical structure of the electron transporting material with a wide energy gap and the structure of the OLED [18].
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Figure 2 Chemical structure of the electron transporting material
TemPPB with a super twisted structure [22].
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Figure 3 (Color online) Chemical structure of the naphthyridine derivatives and the structure of the OLED [34].
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Figure 4 (Color online) (a) Chemical structure of the deep blue
emitter of DTPF with electron transporting properties, (b) optimized
conformation of DTPF, (c) electron density of HOMO and (d) LUMO
of DTPF, computed by DFT [57].
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Figure 5 Luminescence properties of pure blue emitter of DPSF [58].
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Organic electroluminescent materials and devices

XING Xing, ZHANG MingXiao, CHUNG YaoHsien, XIAO LiXin*, CHEN Zhilian,
QU Bo & GONG QiHuang

State Key Laboratory for Artificial Microstructures and Mesoscopic Physics, Department of Physics, Peking University, Beijing
100871, China

The organic semiconductor has been paid for widespread concerns because it can be curled to form a film due to its
flexibility and printability resulting from its high solubility in solvents, therefore the processing cost may be greatly
reduced. Considering the poorness of effective electron transport materials and the dilemma of wide energy gap with
high electron mobility for organic molecules, we have synthesized a series of electron transport materials for blue
phosphorescent devices, nearly 100% internal quantum efficiencies has been achieved. Considering the impure
chromaticity for blue light, we have designed a deep blue fluorescent material to give an emission for the device at
CIE (0.15, 0.08), quite close to the NTSC standard blue, and a theoretical limit of the external quantum efficiency of
the device has been obtained. Due to the energy loss resulting from the planar waveguide and surface plasmon mode
in the device, random nanostructures have been fabricated on the metal cathode of organic light-emitting device
through a self aggregation of organic materials, to convert the binding energy into free photons. The light extraction
efficiency has been increased to 2.1-2.7 times higher, however, without changing the spectral shape of the device.

electron transporting material, blue, OLED, mesoscopic optical structure, surface plasmon
PACS: 73.61.Ph, 78.66.Qn, 72.80.Le, 68.65.-k, 73.20.Mf
doi: 10.1360/132013-249

1143



