6.3.2　Core technologies for flexible displays
　We are aiming to develop ultra-flexible, large-size flexible displays with low-cost solution-based technique. In FY 2014, we improved the performance of organic thin-film transistors (TFTs) with a flexible element structure and developed a panel fabrication technology based on printing technologies.
　Organic TFTs using soluble small molecular-based semiconductor materials have large variation in the crystalline size within the semiconductor film, making it difficult to obtain uniform performance on the entire substrate. To address this problem, we developed a film deposition method for controlling the crystalline size of precipitated semiconductor film by controlling the evaporation speed and drying direction of the solution. This led to the successful development of a uniform crystalline film with a crystalline size of several hundred micrometers and enabled us to fabricate a TFT array with high mobility, comparable to that of amorphous silicon TFTs.
　Development of the panel fabrication technology included work on improving the TFT characteristics of flexible displays fabricated using a screen printing method. Conductive materials in the conductive ink typically spread into the insulating layer at the time of electrode printing, degrading insulating performance of TFT. To deal with this problem, we adjusted the composition of the conductive ink and drying conditions during printing. This suppressed the deterioration and reduced the off-current value of the TFTs significantly. We also reduced the contact resistance between S/D electrodes and organic semiconductor by surface treatment and nanofabrication of the electrodes, which greatly increased the on-current value(1). We prototyped a 64×64 pixel panel and demonstrated acceptable operation of TFTs fabricated using these printing technologies (Figure 1).


　


Figure 1. 64×64 pixel flexible panel fabricated using developed printing technologies
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