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Multiphysics analysis of flexible organic transistors based on nonlinear
electro-elasticity
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The mechanical and electrical characteristics of flexible organic field-effect
transistors (OFET) due to bending have been investigated. First, the structural variations have been
determined through the theoretical and finite element analyses. Second, the relative changes in the
capacitance and field-effect mobility have been derived with the structural variations. It is found that
the critical bending strain at which the electrical performance loss does not result from the strain
localization but the debonding between the electrode and the dielectric layer. For the stretchable OFETs
that can deform largely without interfacial failures, the maximum strain at the interface of electrodes
can be reduced and there exist the optimal combinations of the ratios of layer thicknesses and elastic
moduli.
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