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Key technologies development for ultra-thin and high-efficiency
Si on Ge and SiGe alloy heterojunction solar cells

Execution Unit ~ Dept. of Chem. Eng., NTU  Project Director ~ Prof. Chung-Wen Lan

® In the future applications of solar photovoltaics, the low-cost high-efficiency solar cells
having good performance in electricity generation are still favored. Because wafers are
the major cost for these solar cells, the use of mono-like N-type material is necessary.
Besides the high minority lifetime, the reduction of silicon consumption using thinner
wafers is also inevitable. The heterojunction solar cells using this material, in addition to
the high cell efficiency, could also have a high open-circuit voltage and a low
temperature coefficient. For such solar cells, their electricity generation outperforms
other technology, especially in the tropical area.
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In this project, we have developed a low-cost germanium-doped N-type
mono-like casting technology. The defects generated from seed
junctions have been resolved. By suing the diffusion barrier layer and
silicon nitride crucibles, we could further reduce the metallic
contamination from the crucible, so that the grown ingot could have a
very high minority lifetime. The wafer after gettering could reach a
minority lifetime up to 3.5 ms having the Sun Voc near 750 mV, which is
comparable to that of the Cz grown mono-crystalline wafers. Besides,
we have also developed thin wafer technology by using etching and
spalling techniques. The diamond wire slicing using additives could also
increase the cutting efficiency and reduce surface damages of the
wafers. The wafer bonding with the germanium wafers also increased
the light absorption spectrum and led to a better efficiency of the
heterojunction solar cells. These technologies for low-cost high-
efficiency solar cells would be useful to the photovoltaic industry. With
the great achievement in the casting technology, Prof. CW. Lan, the
project leader, won the 2016 Laudise Prize form the International
Organization for Crystal Growth (IOCG), which is the highest honor in
|IOCG given triennially. In 2017, Prof, Lan also received the Technological
Achievement Award from the Asia Photovoltaic Industry Association in
recognizing his significant contribution in the silicon casting technology
for the global photovoltaic industry.
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