From single-pixel to multi-pixel differential photodetectors
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In recent years, increasing attention has been directed towards organic or alternative materials for (opto-)electronic devices, due to their merits such as low-cost, wavelength-tunability, potentially greener raw materials, as well as the possibility of fabricating flexible devices.[1] Because of their distinct properties and modes of operation, their implementation into real devices has moved from conventional device architectures towards novel devices, which build on their strengths. Within several strategies, in 2010 a novel photodetector device architecture was proposed, in which an insulating layer (I), was inserted between the semiconductor layer (S) and one of the metal electrodes (M) in a conventional device architecture. Especially when moving towards liquid insulating layers, those MISM architectures could achieve comparably high responsivities, even for materials of comparably low carrier mobility. Notably, through the formation of electric double layers (EDLs), it could be shown that charge separation could be enhanced through the existence of a strong electric field at the SI interface [2]. Furthermore, the information about the surface polarization at the SI interface could be transferred, without significant voltage drop, over comparably long distances, leading to the development of e.g. planar devices architectures, which have no need for transparent electrodes in their design [3].  

In this poster, we will present our first experimental results about the operation of multi-pixel EDL-MISM devices, showing that the merits of MISM can be maintained in a multi-pixel array, and present a discussion of several unique phenomena observed in this architecture. 

REFERENCES

[1] H. Serringhaus, Adv. Mater. 26, 1319 (2014) 

[2] L. Reissig, S. Dalgleish, K. Awaga, AIP Adv. 6, 015306 (2016). 
[3] S. Dalgleish, L. Reissig, L. Hu et al., Langmuir 31, 5235 (2015).

