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Introduction


Organic conductors grown on polycarbonate substrates exhibit high piezoresistivity and flexibility that is useful for various sensing applications. Typical sensing layer (Fig. 1a) consists of organic conductors with iodine complexes as the acceptor that enables charge transfer. Here we report our discovery of performing in situ migration of the iodine complexes via low voltage applications. Non-ohmic behavior is observed along the sensing layer.
Experimental


The bilayer film is fabricated using vapor annealing technique at room temperatures. Two-point I-V curves are obtained using a semiconductor parameter analyzer (Fig. 1b). SEM is performed at HPMI facilities.
Results and Discussion


We found that by introducing oxygenated BEDT-TTF molecules, we can weaken the iodine affinity of the sensing layer, allowing us to alter the iodine concentration between two electrodes depending on the voltage applications. In effect, the resistivity of the film changes according to the voltage. Non-ohmic, diode-like behaviors are shown in Fig. 1c,d. After the film underwent several initial training cycles (Fig. 1c), stable I-V curves are achieved (Fig. 1d).
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Fig 1. Non-ohmic characteristic of an organic conductor film. (a) SEM image of the organic conductor micro-crystallites network. (b) Device setup. (c) I-V curves during training cycle. (d) Typical stable I-V curve. 

Conclusions

The discovery presents a novel mechanism for achieving diode-like behavior in monoloyer system along the conducting plane. More work is underway to explore their applications in optoelectronic devices.
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