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Abstract 
 
In this presentation we report the development of novel ionic-electronic molecular and polymeric ionic-electronic 
conductors and their implementation in various devices. First, we summarize recent results where a new vertical 
electrochemical transistor architecture is reported enabling excellent electronic transport for several polymer 
semiconductors. Next, from the material development we report the synthesis of new n-type molecular materials 
designed to have ionic channels for efficient ion intercalation. Furthermore, we report a family of NDI and DPP 
polymers where electrochemical transistor performance is manipulated by the backbone structure, functionalization and 
device architecture. In addition, we discuss recent implementation of a new n-type polymers for the realization of high-
performance and balanced complementary electrochemical OECTs and inverters, which are then used to fabricate 
neuromorphic circuits capable of sensing, transducing and recording information. Finally, we report our recent strategy 
based on blending hydrophilic additives to hydrophobic semiconductors. 
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