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Design of host-guest type of emitting layer with high efficiency:
toward realization of organic semiconductor laser
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Toward realization of electrically-pumped organic semiconductor laser, we have tried to design effective
emitting layers possessing low lasing threshold. At the first step, solid-state laser action of various organic
fluorescent dyes has been estimated by photo-pumping. As a result, styrylbenzene derivatives exhibited
better performance than the other dyes, among which 4-4°-bis[4-(di-p-tolyl-amino)styryl]biphenyl (DSBP)
showed the lowest threshold (2pJ/cm?). From the molecular orbital calculations, it was suggested that the
biphenyl skeleton in the central moiety of DSBP plays a significant role in achieving a higher luminescence

efficiency.
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Table 1 Gain-narrowing performance of representative
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Fig. 1 Emission spectra of 4-4"-bis[4-(di-p-tolyl-amino)
styryl]biphenyl with DSBP skeleton at various pumping
pulse energies.
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