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Abstract: Directed assembly, crystallization and microphase separation have played a central
role in the development of modern electronics and energy materials. Recent years, printed
electronics based on semiconducting molecular systems have emerged as a new technology
platform that promises to revolutionize the electronics, clean energy and healthcare industries.
In contrast to traditional electronic manufacturing that requires high temperature and high
vacuum, these new electronic materials can be solution printed at near ambient conditions to
produce flexible, light-weight, biointegrated forms at low-cost and high-throughput. However, it
remains a central challenge to control the morphology of semiconducting molecular systems
across length scales, due to their high conformational complexity and weak, non-specific
intermolecular interactions. The significance of this challenge lies in the order of magnitude
modulations in device performance by morphology parameters across all length scales. We
believe that the key to addressing this challenge lies in understanding assembly pathways of
electronic molecules. However, the existing literature has largely overlooked the journey of the
molecules and focused only on the final morphology and electronic properties in the solid-state.
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