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1. Please describe a general mechanism of organic photovoltaic cells (including each step and explanation, 15 points). (b) Please draw a typical I-V curve for a organic photovoltaic cell and define how to cal calculate the fill factor and power conversion efficiency. (10 points)  (total 25 points)
2. There are generally three material systems for polymer photovoltaic cells: Polymer/fullerene, polymer/polymer, and polymer-inorganic. Please describe the advantages or disadvantages of each system for photovoltaic cells. (15 points)

3. (a) Please describe the characteristics of polymers for a high power conversion efficiency of photovoltaic cells.(5 points). (b) Please describe ideal device structure for polymer photovoltaic cells (10 points) (total: 15 points)
4. (a) Please explain why the power conversion efficiency of the P3HT/PCBM is among the highest in polymer photovoltaic cells. (10 points)(b) Please propose a possible material system to have a higher power conversion efficiency than P3HT/PCBM. (10 points) (total :20 points)

