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Nanoarchitecturing molecular organic semiconductors with distinct frontier orbitals is 

key for the development of devices with desirable optoelecronic properties [1,2]. 

Generating defined organic nanostructures with atomic precision can nowadays be 

accomplished by on-surface synthesis. The well-known Ullmann reaction is the most 

common 'dry' chemistry process used on noble metal surfaces. This recently established 

bottom-up method uses molecular precursors as building blocks to generate graphene 

nanoribbons (GNRs) with atomic precision and defined properties [3].  

I will show that using a molecular precursor-based methodology we can generate 

polymers that exhibit well-defined electronic properties that show energy gap openings, 

essential in the fabrication of devices. We are able to align these chains, selectively fuse 

them by the right choice of substrate [4], intrinsically dope them [5], introduce 

topological variations in the form of meta-junctions [6], or even grow them on oxide 

substrates [7]. All these results are characterized by means of surface science techniques 

(mainly STM and ARPES). 

Left: Molecular precursor and corresponding polymer obtained by an Ullmann 

reaction on Au(111). Center: Electronic structure variation before and after generation 

of polyphenyl nano-wires. Right: Width synthesis control of GNRs by choice of the 

supporting substrate (stepped surfaces). 
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