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Abstract Both the first generation crystalline Si and the second
generation non-crystalline Si thin film solar cells dominate the cur-
rent photovoltaic (PV) industry. The third generation nanotechnol-
ogy approaches aim to decrease costs to well below 1.0 USD/W lev-
el of second generation PVs to 0.5 USD/W, potentially to 0.2
USD/W or better, by significantly increasing efficiencies but main-
taining the economic and environmental cost advantages of thin-
film deposition techniques. In this paper, we present a brief review
on the recent achievements in Si nanocrystalline and nanowire solar
cells as the future PV industry may belong to these nanostructured
Si solar cells. The emphasis is on hydrogenated nanocrystalline sili-
con (nc-Si: H) tandem thin film solar cells with the band gap tuned
by the dot size, the preliminary application of Si nanowire arrays in
planar Si solar cells and radial Si solar cell concept including single
nanowire Si solar cells, and multiple exciton generation nc-Si: H hot
carrier solar cells.
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Abstract Thin film solar cells (TFSC) are a promising approach
for terrestrial photovoltaics and offer a wide variety of choices in
terms of the device design and fabrication. The authors analyse the
current status of TFSC and their future developments. Research
and production progress of silicon based thin film solar cells, CdTe
and Cu(In, Ga)Se: solar cells, and dye-sensitized solar cells in Chi-
na are introduced.
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