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Abstract:

Thin-film crystallization in solution-based coating is strongly dependent
on the fluid dynamics near the liquid-solid boundary. Currently, due to the
lack of precise control of flow behavior and the understanding of how it
influences the thin-film crystallization process, precise control of
crystallization and thin-film properties are difficult. In this presentation,
continuous-flow microfluidic channel-based meniscus-guided coating
(CoMi(C) is introduced, which is a system that enables manipulation of flow
pattern and analysis connecting flow pattern, crystallization, and thin-film
properties. CoMiC was utilized to generate organic semiconductor thin-
films, where microfluidic channels embedded with three-dimensional
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structures were used to generate continuous supply of solution with
various flow patterns. Three-dimensional numerical simulations and in-
situ microscopy allowed the tracking of flow pattern along its entire path
(from within the microfluidic channel to near the solid-liquid boundary)
and enabled direct observation of thin-film crystallization process. In
particular, the generation of chaotic flow resulted in unprecedented
device-to-device uniformity with the coefficient of variation (CV) in
mobility of 7.4 % and an average mobility of 2.04 cm2 V-1s-1 in doped
TIPS-pentacene. Furthermore, CV in mobility of 9.6 % and average
mobility of 11.4 cm2 V-1s-1 was achieved in small molecule/polymer
blend system.
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