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Elucidation of device operation and degradation mechanism of low voltage ion
gel-gated organic transistors from microscopic viewpoints and performance

improvement
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We applied an electron spin resonance (ESR) method to low voltage ion gel-gated
organic transistors to clarify the operation and degradation mechanisms of the devices under high charge
density conditions throu?h microscopic characterization by ESR under device operation. The ESR method is
high sensitive and capable of characterizing materials at the molecular level. Using the ESR method, we
studied electronic states of charge carriers in organic materials, such as spin states and magnetic
interactions among carriers, as a function of gate voltage in detail. As a result, we clarified the
phenomena of the dimensionality variation in the magnetic interactions from zero-dimensional to two- or
three-dimensional and the realization of the complete nonmagnetism with increasing charge density.
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