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Recent progress in nanotechnology and new knowledge of the interaction of light with nano- and micro-structures allow us to capture and control light better than ever. In this talk, I will describe research results that have addressed this challenge via the use of silicon microstructures as a potential means for developing next generation crystalline silicon solar cells. First, vertical silicon microwire arrays have attracted considerable attention recently due to that they present as highly efficient and cost-effective solar cells. The vertical silicon microwire arrays have been demonstrated to exhibit drastically enhanced light trapping with a reduced surface reflection with microwire-based solar cells employing a radial p-n junction benefitting from the decoupling of light absorption and carrier collection owing to their orthogonal orientation. Second, the micro-structuring of crystalline silicon in turn enables novel functional devices such as flexible and transparent solar cells that have never been realized using crystalline silicon, so far. The micro-structures would make crystalline silicon flexible or transparent, in marked contrast to the traditional rigid and opaque crystalline silicon. Lastly, fabrication methods for the silicon microstructures will be presented as well.   









