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Abstract

Fossil fuels have been the major energy source in modern history; however, due to
the limited reserves, scientists have begun to commit to developing substitute energy
sources to prevent energy shortage in the future. In addition, fossil fuels inevitably pro-
duce by-products such as carbon dioxide, nitride, and sulfide, causing detrimental envi-
ronment changes such as the greenhouse effect caused by carbon dioxide. Alternative
energy sources are required to avoid our planet becoming less inhabitable. The employ-
ment of solar energy, wind power, hydraulic power, and other renewable energies can
eliminate these pollutions. Today, solar power is considered the most promising energy
resource that could completely replace fossil fuels. Monocrystalline silicon has been the
most commonly used material for making solar cells because of its abundance on Earth
and its suitable optical and electrical properties. However, its global deployment is

hindered by its cost and conversion efficiency.



Monocrystalline silicon solar cells are usually manufactured by cutting monocrys-

talline silicon column into slices of thickness. The existing techniques cannot reduce the

thickness further, so the development faces obstacles of developing complex manufactur-

ing processes and high cost of monocrystalline silicon wafers. Recently, thin-film solar

cells prepared on cheap glass substrates have become an important research direction, for

it can greatly reduce the thickness of the silicon layer to substantially lower the cost and

material consumption while effectively reducing carrier recombination to raise conversion

efficiency.

In this work, we have achieved depositing an amorphous germanium film on a glass

substrate by plasma-enhanced chemical vapor deposition and applying laser annealing to

convert the amorphous germanium film into a polycrystalline germanium film. We are

currently working on development of controlling the spatiotemporal evolution of temper-

ature in the annealing process to produce low-defect-density monocrystalline germanium/

silicon films and applying it to making ultrathin- film solar cells.

Keywords: PECVD, CWLA, germanium thin film
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