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New preparation method of ultra-thin films
of organic semiconductors: spray deposition

Katsuhiko FUJITA, Takamasa Ishikawa, Tetsuo Tsutsui

T E-mail of corresponding author: katsufi@asem.kyushu-u.ac.jp

Organic semiconductors began to be applied widely in a field of optoelectronics. However, many promising
materials are left without investigation for device application simply because they have low solubility and cannot
be fabricated into thin films. Here we propose a spray deposition method as a novel way to prepare organic thin
films. In this method, a highly diluted solution of a functional organic material, such as a p-conjugated polymer, is
nebulized into air and concentrated under a controlled evaporation condition. The resulting aerosol is transported
by a carrier gas and deposited onto a solid substrate. We successfully prepared a thin film of a poly-p-
phenylenevinylene derivative from a highly diluted solution at the concentration of 0.0001 wt% and fabricated an

electroluminescent device exhibiting surface emission.
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Spray deposition for organic semiconductor films
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Fig. 1 structure of p-conjugated polymer semiconductors
(a) polyacetylene (b) MEH-PPV (c) ladder-type PPP
(d) polyfluorene
(a) The conductive polymer famous for Nobel Prize
(b) Representative conductive polymer
(c) High performance conductive polymer with a rigid

and twisted back bone structure'”
(d) Highly soluble conductive polymer with a spiro-

ring and side chains
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Fig. 2  Schematic illustration of spray deposition
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Fig. 3 Optical micrograph of MEH-PPV thin films prepared by the spray deposition

Temperature of 1% Chamber: (a) 65°C (b) 35°C (c) room temp.
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Fig. 4 AFM image of the MEH-PPV film prepared at

the chamber temp. of 35°C
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Fig. 5§ Organic EL device structure
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Fig. 6 (a) voltage-luminance property (b) current density-luminance property of the organic EL device with the

MEH-PPV layer prepared by spray deposition

Fig. 7 Photograph of the emitting EL device prepared

by spray deposition
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