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In organic electroluminescence (EL), the quantum efficiency can be improved by
stacking an organic thin film with different electron level, and introducing the
phosphorescence emission center. The improvement in the device performance has
been achieved through the investigation of the relation between film structure and
device characteristics in small molecule based ELs where the distribution of materials
can be controlled by the vacuum deposition. However, it has not been revealed yet that
the relation in polymeric semiconductor based ELs prepared by wet processes due to
the lack of the way to control the structural of the films.In this study we developed the
control method of polymer film structure to realize high performance organic EL in wet
processes, Evaporative Spray Deposition using Ultradilute Solution (ESDUS). It aimed
to establish the technology that precisely doped the low molecular such as the
phosphorescent dyes at a specific position with respect to the film thickness. The thin
film where the area of a doped and a non-doped in 20 nm was controlled was applied
for a photovoltaic device and it was shown that the film quality was good enough for
device usage. Next, it was shown that the red fluorescent, Nile red, was incorporated in
emitted light polymer F8BT thin film in 20 nm, and the emitting region in polymer EL
was wider than expected so far.
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Table 1. Photovoltaic characteristics of A-D

Voc Jse FF PCE Rsh Rs

Device vy (maem?) (%) (%)

(Qcm?) (Qcm?)

A 0.51 9.08 53 2.45 1223 4.0
B 0.53 9.51 55 2.75 1816 4.2
c 0.53 9.09 49 2.38 1618 3.6
D 0.50 9.05 46 2.10 1027 3.8
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