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器件制备及器件物理

载流子迁移率对有机太阳能电池性能影响的模拟研究

朱键卓1,2, 杜会静1, 苏子生2, 朱世敏3, 徐天赋1

1. 燕山大学 理学院, 河北 秦皇岛 066004; 
2. 发光学及应用国家重点实验室 中国科学院长春光学精密机械与物理研究所, 吉林 长春 130033; 
3. 东北大学 秦皇岛分校, 河北 秦皇岛 066004

摘要： 通过器件模拟的方法研究了载流子迁移率对有机太阳能电池性能的影响。研究发现载流子迁移率同时影响光生电子-空穴对的

解离和载流子的输运过程,电子和空穴的迁移率都有一个最佳值。大于最佳值会导致短路电流的微小上升和开路电压的大幅下降;小于

最佳值会降低光生电子-空穴对的解离效率,进而使短路电流和填充因子明显下降。
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Simulation Study on Influence of The Carrier Mobility on The Performances of Organic Solar Cells

ZHU Jian-zhuo1,2, DU Hui-jing1, SU Zi-sheng2, ZHU Shi-min3, XU Tian-fu1 
1. College of Science, Yanshan University, Qinhuangdao 066004, China;
2. State Key Laboratory of Luminescence and Applications, Changchun Institute of Optics, Fine Mechanics and 
Physics, Chinese Academy of Sciences, Changchun 130033, China;
3. Northeast University at Qinhuangdao, Qinhuangdao 066004, China 
Abstract: The influence of the carrier mobility on the performances of organic solar cells was studied using the 
simulation method. It is found that the mobility influences the carrier generation and transport simultaneously. 
There is an optimal value both for electron mobility and hole mobility. The mobility larger than the optimal 
value will lead to a small increase in the short circuit current. The mobility smaller than the optimal value will 
result in the insufficient dissociation of the photogenerated electron hole pair, and decrease the short circuit 
current and the fill factor.
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