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Electrolyte Gating on Conducting Polymers Towards
High-Performance Thermoelectric Performance
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Conducting polymers are promising materials for applications to flexible and wearable
thermoelectric devices towards the future [oT society. For this application, however, both
charge transport and thermoelectric performances should be significantly improved, which
requires detailed understandings of the transport mechanism in the disordered polymer films.
In particular, polymer films consist of both crystalline and amorphous-like boundary regions,
which makes the transport processes highly complicated. In the present study, we adopt two
types of conducting polymers with high expected transport performance; PBTTT, which forms
highly-crystalline thin film with minimal boundary contributions and DPPT-TT, which has
highly-planer donor-acceptor (D-A) type molecular backbone which helps inter-domain charge
transport by suppressing the charge trapping at domain boundaries. In addition, we adopt
the electrolyte gating technique, which enables continuous electrochemical carrier doping
on polymer films. In the former polymer, we have demonstrated that a macroscopic metallic
transition takes place in highly doped state, which involves the maximization of thermoelectric
power factor. From the magnetoconductance measurements, the charge delocalization takes
place within the crystalline domains, whereas even in the boundary region, we observe
a coherent transport possibly due to the planarization of the doped polymer chain. At low
temperatures, however, the boundary region undergoes the strongly-localized regime with
the hopping process. In the case of latter polymer, we observe a localized electronic state with
hopping transport up to high temperatures even though the backbone planarity is high. Since we
have only limited structural information of the doped DPPT-TT at the boundary region, further
detailed experimental study are necessary in order to design high performance thermoelectric

devices using D-A polymers.
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