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Abstract: Polymer solar cell (PSC) devices offer an intriguing alternative to traditional silicon based solar cell technologies,
due to versatility in material structural, and thus functional, variations and amenability to low-cost high throughput solution
processes. In order for PSCs to receive wide acceptance and possible commercialization, both device efficiencies and
stabilities need to be further improved. One of the major bottlenecks that limit PSC performance is the uncontrolled and
unstable bulk heterojunction (BHJ) morphologies in active layers of most state-of-the-art devices. Our strategy to
. overcome this problem is based on synthetic methodologies and supramolecular chemistry. Specifically, conjugated block
copolymers and fullerene derivatives selectively functionalized with complementary hydrogen bonding units have been
designed and prepared in well-defined fashion. Self-assembly of resulting supramolecular complexes has resulted in
stable and controllable BHJ morphologies. By carefully adjusting the interplay among such orthogonal non-covalent
interactions, stable morphologies having tunable domain sizes and shapes have been obtained. Our methodology can be
further extended to other polymer systems possessing low bandgaps and potentially lead to more robust and high
performing PSC devices.
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