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MEH-PPV和PCBM共混体系光电池中电荷传输及性能与光强的关系 
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摘要   以MEH-PPV{poly[2-methoxy-5-(2'-ethylhexoxy)]-1,4-phenylene vinylene}作为电子给体材料, PCBM[1-(3-m

ethoxycarbonyl)-propyl-1-1-phenyl-(6,6)C61]作为电子受体材料, 制成了共混体系的高性能太阳电池. 光电池在100 m

W/cm2强度光照下, 其开路电压Voc为0.8 V, 短路电流密度Jsc为5.06 mA/cm2, 填充因子FF为48.1%, 能量转换效率η为

1.93%. UV-Vis及PL图表明, MEH-PPV与PCBM之间没有发生化学变化, 但有明显的荧光猝灭, 说明光生激子能有效

地快速分离, 并在各自的传输网络中传递. 分析了光照及暗导I-V曲线的物理意义, 探讨了MEH-PPV与PCBM之间的

电荷传输, 研究了在不同强度的光照下器件性能的变化. 随着光强的增加, 器件的短路电流密度线性增大, 开路电压

也略有升高, 并联电阻和填充因子下降, 串联电阻变化不明显. 分析了其物理机理, 并进行了合理的解释. 
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Charge Transport and the Relationship Between Performance and Light Inte
nsity of the Solar Cell Based on the Blend of MEH-PPV and PCBM 
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Abstract  The highly efficient solar cells based on the blend of MEH-PPV{poly[2-methoxy-5-(2'-ethylhexoxy)]-1,4-phenyl

ene vinylene} as a donor and PCBM[1-(3-methoxycarbonyl)-propyl-1-1-phenyl-(6,6)C61] as an acceptor were fabricated. 

We obtained an open circuit voltage of 0.8 V, short circuit current density of 5.06 mA/cm2 and fill factor of 48.1% under 10

0 mA/cm2 air-mass 1.5 solar simulator illumination, yielding a 1.93% power conversion efficiency. There was not chemistr
y reaction between MEH-PPV and PCBM from their UV-Vis chart. The intense PL of MEH-PPV was, however, almost co
mpletely quenched, implying the excitons are effectively separated on the interface of donor and acceptor and transported i
n bicontinuous path. We alse analyzed physical meaning of the I-V curve chart under illumination and dark condition, discus
sed the charge transport between MEH-PPV and PCBM, and studied the diversification of solar cells performance at differ
ent light intensity. With the increase of incident light intensity, the short circuit current density of the solar cells enhanced, 
open circuit voltage increased slowly, the parallel resistance and the fill factor descended, series resistance did not change di
stinctly.
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