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Figure 1. Chemical structures of different types of π-conjugated materials under studyzz

The use of organic materials to design electronic devices cons-
titute an ecological and suitable resource for our current "elec-
tronic world". Actually these materials have been implemented 
into electronic devices, like organic light-emitting diodes 
(OLEDs), organic solar cells (OSCs), and organic field-effect 
transistors (OFETs). These materials provide several advanta-
ges (low cost, light weight, good flexibility and solubility to be 
easily printed) that cannot be afforded with silicium.1 They can 
also potentially interact with biological systems, something im-
possible with inorganic devices.2 Between these materials we 
can include small molecules, polymers, fullerenes, nanotubes, 
graphene, other carbon-based molecular structures and hybrid 
materials. 

Here we analyze the electronic and molecular characteristics of 
different π-conjugated structures. Specifically, we focus on the 
study of materials ranging from small oligomers to polymers 
and carbon nanostructures (see Figure 1), with different back-
bone configurations: (i) donor-acceptor configuration, (ii) 1D 
lineal or 2D branched conjugated backbones, and (iii) encapsu-
lated systems, among others.3 The key role of DFT calcula
tions for an accurate interpretation of the experimental results 
is highlighted, showing their potential in helping guide the 
design of new materials for organic electronics.
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