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Abstract

Active-layer mechanical flexibility is a characteristic feature of organics-based electronic devices, which is considered as a main technological advantage over traditional inorganic electronics. Recent experimental studies quantifying the strength of materials derived from π-conjugated organic molecules and polymers, however, reveal that limited fracture toughness is a serious drawback, especially for multi-component polymer:fullerene blends used in photovoltaic applications.1,2 Here, through a series of molecular dynamics simulations, we investigate the cohesion, mechanical properties, and fracture mechanisms of pure and blended films derived from poly-(3-hexyl thiophene) [P3HT] and chemically modified fullerenes. Comparison to experimental data reveals how differences in terms of the fullerene chemical substitution, P3HT molecular weight, and P3HT:fullerene derivative interactions influence these characteristics. The molecular-scale insights derived from the results provide an understanding that can be used to refine design principles and enhance material robustness and reliability.
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