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organic semiconductors by self-organization of liquid crystals
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We attempted a fabrication of solution—processed picene thin films using liquid
crystals as solvents. Picene is one of polycyclic aromatic hydrocarbons with an isomeric
structure of pentacene. It was reported that organic thin—film transistors (OTFTs) using
picene fabricated by vacuum deposition exhibited fairly high mobility. A good
miscibility of picene with benzoic acid derivatives showing liquid—crystalline property
was estimated by solubility parameter calculations. First of all, we investigated the
effects of picene additive on thermodynamic properties of benzoic acid derivatives. The
temperature range of nematic phase was found to be slightly extended by the addition of
picene in benzoic acid derivatives. Next, we fabricated picene thin films by evaporating
benzoic acid derivatives as solvents under ordinary pressure. Mixtures on glass
substrates coated with a rubbed polyimide layer were heated and kept at a temperature
of nematic or isotropic phases, resulting in the complete evaporation of liquid-crystal
matrices. It was clearly revealed that the picene thin films fabricated in nematic phase
had a flat surface compared with that prepared in isotropic phase
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Identification code Picene Picene Picene
Empirical formula IC22 H14 C22 H14 C22H14
Formula weight 278.33 278.33 27835
ir 2 183(2) K 297K 207K
Wavelength 0.71073 A 0.71073 A 1.5418 A
Crystal system Menoclinic !
Space group P2(1) P2(1) P2(1)
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Absorption coefficient, #_|0.075 mm 0.075 mm’’ 0.53 mm”’
F(000; 292 292 292
R( ) 0.0852 (1932) 0.1164 (1298) 0.062 (759)
Crystal size 10.50 x 0.10 x 0.05 mm’
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