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Ternary organic solar cells are emerging as a promising strategy to enhance organic photovoltaic 
device efficiency by broadening light absorption range. However, how to find compatible donor 
materials which allow comparable loadings of each component remains a challenge. In this article, we 
focus on studying the donor polymer compatibilities in ternary systems. Four typical donor polymers 
with quite different chemical structures and absorption ranges were combined mutually to form six 
distinct ternary systems with fullerene derivative acceptor. Grazing-incidence wide-angle and small-
angle X-ray scattering were employed to explore the structural information from angstrom to 
nanoscale. We find that morphology compatibility in terms of molecular packing and phase separation 
is the key to donor material selection which greatly extends the donor candidate pool for ternary 
organic solar cell research.  
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