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ABSTRACT 

In the organic electronic research field, the development of high-performance unipolar n-type semiconductors is still 
challenging. Here we present an in-depth study of a series of ladder-type semiconductors, which due to their all-
acceptor backbones, exhibit unipolar n-type transport in OTFTs. 
 
It is well know that the performance of organic semiconductors is governed not only by their molecular structures 
but also by their intermolecular assembly in the solid state. Thus, highly planar backbones are beneficial for a good 
molecular packing and film ordering leading to good charge transport characteristics. In this contribution, we study a 
series of BTI small molecules and polymers, both from a molecular and from a supramolecular point of view, in order 
to establish useful structure-property relationships that may guide the rational synthesis of new and improved 
materials. 
To carry out this study, we make use of different spectroscopic techniques, supported by quantum theoretical 
calculations at the DFT level. 
 
 

 

Figure 1. Optimized minimum-energy geometry (B3LYP/6-31G**) for one of the studied BTI-based 
semiconductors. 
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