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The development of semiconducting materials that can be solution-processed into functional thin-
films at low temperature, while simultaneously providing excellent device characteristics, 
represents a significant challenge for materials chemists and engineers. Attaining this goal will 
provide access to low-cost, large area and flexible displays, sensors and solar cells. In this 
presentation I will present the challenges to enable high performance in solution-processed 
semiconductors and highlight our group’s approach to control morphology, self-assembly, and 
interfaces of different classes of solution-processable semiconductors based on their 
dimensionality: from 0-D oxide and sulfide nanoparticles to 1-D conjugated polymers and 2-D 
transition metal dicalcogenide nanosheets.  
 
Further, I will show how our approaches allow for insight into the nature of the semiconductor 
band gap, light absorption, charge transfer, and carrier transport in functional thin films, and 
indicate routes for improvement. In addition, the application of our material systems in functional 
devices especially for solar energy conversion will be emphasized.  
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