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Abstract 

Organic electronics and optoelectronics (OE) are fast developing branches of modern science and 

technology that are aiming to compliment conventional inorganic semiconductors with light, inexpensive, 

and flexible organic materials.  A traditional approach in OE is to build the very same device architecture 

and optimize different parameters in order to obtain the highest device performance. Practically, this 

approach proved to be very effective; however, it lacks scientific challenges and thus, obtained 

fundamental knowledge is marginal. When conceptually a new idea is introduced into device’s design, 

truly novel information can be revealed about mechanisms of device operation resulting in achieving a 

performance breakthrough. This can be done by using either one or a combination of following strategies: 

i) new engineering technology for device fabrication, ii) new type of devices, iii) utilization of a new class 

of materials. In my talk, I am going to show how those strategies facilitate recent progress in the field of 

OE.  

Particularly, I consider an example of enabling technology, which is called orthogonal1 

photolithography. Orthogonal lithography is organic friendly, high resolution patterning technique, which 

enables the use of existing nano-fab methods for organic electronic devices. Organic lithography allowed 

building of e.g. high-voltage organic solar cells2, OTFT based circuits3 and RGB OLED displays4. 

Technology was recently commercialized and adopted by many research groups and companies.  

Also, I would like to share my vision on recent progress in the thin film solar cell research area. 

Here, I’d like to focus my attention on the new class of materials - organic-inorganic halide perovskites. 

CH3NH3PbX3 (X = Cl, Br, or I) perovskite based thin film solar cells made a rapid progress in power 

conversion efficiency from 3.8% in 2009 up to almost 20% in 2014. I will make a quick review on that 

topic and try to explain why this particular class of materials outperforms organic solar cells and what are 

the challenges facing practical application. 
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