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Abstract 

Current all polymer solar cells still suffer from low fill factors (FF) and 

short-circuit current density (Jsc) compared with the conventional polymer/fullerene 

system. Herein in this work, devices using PTP8 as the electron donor and [70]PCBM 

as well as widely used polymer N2200 as the electron acceptor were systematically 

studied and compared. The major loss mechanisms in the all polymer solar cells were 

investigated to understand their relatively lower performance than the PTP8/fullerene 

system. By performing in-depth analysis on ultrafast transient transmission 

spectroscopy results, we estimated that in PTP8/N2200 device nearly half of the 

charges recombine geminately, which is confirmed as the major factor hindering the 

device performance of all polymer solar cells compared with polymer/fullerene 
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