Large-area applications constitute a significant and fast growing segment in today's semiconductor market. Displays, sensors and solar cells are some of the more prominent devices in this market. Cost reduction, environmental compatibility and improved performance are presently the key development issues for these devices, and in some cases the limiting factors for economic growth in the field.

A nanoscience approach to these devices holds considerable promise, because it may allow the utilization of new processing methods for their fabrication and the implementation of new operation principles based on quantum effects.  

Over the recent years we have developed several new chemical methods for the fabrication of large-area electronic devices, and applied these to the fabrication of  a novel nano-structured solar cell, a flexible nano-wire transistor array, and a nano-wire LED array.

All of these devices follow the basic design idea of growing an inorganic nano-structure into a plastic environment that serves as a template or scaffold structure. Most of electrical and optical functions are established in the inorganic nano-sized components, while the structural functions are taken over by polymeric components. This separation allows to attain very high functional and chemical stability and ensures mechanical robustness and – in some cases – structural flexibility. All fabrication processes occur at temperatures below 150oC. Non-gaseous, vacuum-free and non-lithographic processes are used. The fabrication for these devices is therefore environmentally clean, inexpensive and compatible with plastic and glass substrates. 

We will report on first successful results in the fabrication and operation of the devices and discuss how nanoscience will have considerable positive impact in large-area applications.
