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Organic photovoltaics (OPVs) based on conjugated polymers are promising for low cost, scalable solar energy conversion. Much progress has been made in the field of bulk heterojuction (BHJ) OPVs with polymer/fullerene derivative systems in the last decade, already reporting power conversion efficiencies (PCEs) approaching 10 %. In contrast, the performance of polymer/polymer (all-polymer) solar cells comprised of both donor and acceptor polymers and free of fullerenes, has been reported with very low efficiency. The development of highly efficient all-polymer solar cells has lagged significantly behind polymer/fullerene systems despite their potential advantages including tunable electronic structure, enhanced absorption coefficients, increased photovoltage, superior thermal/mechanical robustness, and facile control of solution viscosity for industrial coating process.
[bookmark: _GoBack]Here we report control of the blend morphology of all-polymer solar cells by tuning the solution processing which enables formation of nanophase-separated polymer domains in the few tens of nanometers length scale. The morphology of thiazolothiazole donor polymer and naphthalene-diimide based acceptor polymer blend was successfully tuned by co-solvent solution deposition and confirmed by atomic force microscopy (AFM). We show that the domain sizes of the polymers are significantly reduced by using chlorobenzene (CB):o-dichlorobenzene (DCB) mixture, leading to more than 20 % improvement in photovoltaic performance. Enhanced and balanced charge carrier mobilities in the nanostructured polymer blend morphology were also confirmed by space-charge-limited current (SCLC) measurements. The best photovoltaic parameter was observed in polymer/polymer solar cells, even exceeding similarly fabricated polymer/fullerene solar cells. These results suggest that control of polymer blend nanomorphology is a promising strategy to achieve high-performance polymer/polymer BHJ solar cells.
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