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Introduction 

Organic semiconducting materials have recently attracted 

considerable attention due to their reduced cost, flexibility, wide 

applications, and low environmental impact. Over the last few years, 

performance of organic light emitting diodes (OLEDs) and organic 

photovoltaic cells (OPVCs) have been greatly improved by 

designing organic molecules which have appropriate electronic 

properties. With regard to organic thin film transistors (OTFTs), 

however, device performance is still far from practical application. 

What seems to be lacking is crystallinity of thin films rather than 

their electronic properties. The subject of this study is to control the morphology of organic thin films by 

applying appropriate growth condition or novel techniques. We studied organic film growth on electrode 

metals and insulating dielectrics, via both physical and chemical modification approaches. The target 

materials are -sexithiophene (6T) and pentacene, which are depicted in Fig.1. 

 

1: Physical modification of dielectric substrate: Graphoepitaxy of a-sexithiophene on periodic grooves 

We examined epitaxy on artificially patterned substrates to fabricate high orientated organic thin film. 

This epitaxy is known as graphoepitaxy and is a promising technique for oriented growth on substrates with 

an amorphous dielectric top layer. Periodic grooves were fabricated by electron lithography on Si wafers 

with an oxide layer of 300 nm (Fig.2). The width (W) and depth (d) of the grooves were set at 100 nm and 

10 nm, respectively. The periodicity L has various lengths (from 200 nm to 10 µm).   
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