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Learning effect of neuron-type composite conducting polymer network

Kazuya Aibara, Haruo Ihori and Masaharu Fujii 

Neuron-like conducting polymers have been prepared electrochemically. They consist of two parts; disc(cell) 

and dendrite part. Those conducting polymer can be connected each other and thus the network of neuron-like 

conducting polymer is fabricated. If the conductivity of the path in the network can be controlled by the signal 

through the path and the connected part has non-linear character, the network works as neural network or neuron 

device. 

In this paper, the method that the signal changes the conductivity is considered. Two-step writing method has 

been investigated; writing and fixing. The uni-polar alternating signal is used as writing signal which is applied 

to the conducting polymer path/film under liquid-doped state. Dropping of poor solvent of ethanol is used as 

fixing process. As a single conducting polymer film (poly(3-alkylthiopene) was unstable on writing operation, a    

composite conducting polymer(poly(3-alkylthiopene) was used. The conductivity was still high under/in ethanol. 

Simple networks of H-type and Y-type conducting polymer have been investigated as simple memory device. 

Both network worked as memory, i.e. The conductivity at the path through which the writing/supervisor signal 

flowed is higher than the path with no signal. The results suggest that the neuron-like conducting polymer with 

multi-layer works as memory or neuron device. 
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Fig.2  Conducting of neuron-type conducting polymer 
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Fig.3 Helicoidal structure proposed for 

the doped conducting polymer 
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Fig.4  Writing/memory process
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(b)  Writing signal source 

(a)  Writing process (c)  Composite conducting polymer 
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Fig.6  Writing process 
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Fig.10  
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Fig.11  Memory of simple path (H net) 
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Fig.12  Memory of simple path (Y net) 
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Fig.13  Repeated  writing/non-writing 

Fig.14  Writing/non-writing process 
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