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Abstract: Liquid crystal (LC) material used in organic semiconductor device is one of the areas of
research focuses in recent years. This paper reports and reviews the semiconductor proper-
ties and applications in organic photovoltaic (OPV) of LC materials. The principles and de-
vice structure of OPV, and the basic knowledge of LCs are introduced. The research statuses
of LC materials used as electron donor or acceptor in organic semiconductor devices are
discussed. Meanwhile, as a semiconductor doping, the application of .LC materials in OPV is
also investigated. In conclusion, the ordered LC molecule is conducive to exciton dissociation
and carrier transport as L.Cs is used as active layer material in OPV. When LC material is
mixed into the active material of OPV, LC molecules will play a positive role in the crystalli-
zation process of the active layer. The doping of LCs in active layer can ameliorate the
heterojunction interface and microstructure, and hence improve the efficiency of exciton dis-
sociation and carrier transport capability. Both of the two aspects can effectively improve the
power conversion efficiency of OPV. Finally, the development tendency in the future of OPV
based on the LC material is prospected.
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