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We have succeeded in manufacturing ultraflexible organic thin-film transistors, organic light-
emitting diodes, and organic photovoltaic cells on ultrathin plastic film with the thickness as 
small as approximately 1 μm. These novel organic devices are much lighter than bird's 
feathers. First, we have demonstrated polymer-based photovoltaic devices on plastic foil 
substrates of 1.2 μm thick, with equal power conversion efficiency to their glass-based 
counterparts [1]. They can reversibly withstand extreme mechanical deformation and have 
unprecedented solar cell specific weight. Instead of a single bend, we were able to form a 
random network of folds within the device area. Then, we have manufactured organic 
transistors on ultrathin plastic films in order to achieve sharp bending radius less than 50 μm 
[2,3]. Bending cycle experiments will be presented to show the mechanical durability. 
Moreover, the issues and the future prospect of flexible organic devices such as thin-film 
transistors, photovoltaic cells, and memories will be addressed. In particular, the recent 
progress on reliability tests of organic devices, including thermal stability at 250 ºC, multiple 
bending cycles, stability in air, boiling water, and saline, will be presented [4]. Furthermore, 
ultraflexible and stretchable electronic systems have been exploited for biomedical 
applications such as medical catheters and implantable devices. 
 
 

            
 
Figure 1: (Left) Stretchable integrated circuits based organic field-effect transistors. (Centre) Ultraflexible organic 
photovoltaic cell manufactured on a 1 m-thick plastic film. (Right) Medical catheter with helical organic transistors 
integrated circuits. 
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