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In this presentation, I will report on the two major research topics within my group: organic and perovskite photovoltaics.

Organic photovoltaics (OPV) has emerged as one of the future promising photovoltaic technologies because they offer the advantage of 

simple fabrication techniques and are cost-effective. Recently, a new type of active layer with a ternary system has been developed to 

further enhance the performance of binary OPV systems. In this ternary system, nearly all of the active layers are formed by simply 

blending in solution, which eventually leads to a disordered bulk heterojunction (BHJ) structure after a spin-coating process. There are two 

main limitations in this disordered BHJ structure preventing higher performances. One is the isolated second donor or acceptor domains, 

and the other is the metal-semiconductor contact. Herein, the concept and design of a donor/acceptor/acceptor ternary OPV with a more 

controlled structure (C-Ternary) is reported. As a result, the power conversion efficiencies (PCEs) of all OPV devices with C-Ternary are 

enhanced by 14-21% relative to those with the simple ternary blend. The best PCEs are 10.7% and 11.0% for the fullerene and fullerene-

free solar cells, respectively. In addition, I will also report our tandem OPV research.

On the other hand, state of the art perovskite (PVSK) solar cells have achieved a certified PCE of 22.7% based on cost-effective solution 

processing. Further improvements are anticipated based on the superior optoelectronic properties of the PVSK materials. A key for 

achieving higher performances likely lies in the manipulation of defects within the PVSK layer to realize microscopically homogeneous 

PCE. In this regard, we report novel strategies to minimize the defects by engineering of crystal growth and passivation of defects. Careful 

modulation of intermediate phases led to growth of highly crystalline and phase-pure PVSK films with reduced defects, in which the 

remaining surface and interfacial defects were passivated by spontaneously formed passivation layers. With the reduced defect density 

and enhanced carrier lifetime, PCEs exceeding 21% (steady-state PCE >20%) were achieved in planar perovskite solar cells. In addition, I 

will also report our tandem perovskite solar cell research.


