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Silicon Nanostructure Light-Emitting Devices
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Recently, many efforts have been undertaken to study the optical emission mechanisms of low-
dimensional Si nanostructures. Many techniques and methods have been developed to grow silicon
nanoclusters embedded in silicon nitride matrices. However, the formation of silicon nanoclusters
must be grown or post-annealed at a high temperature to precipitate the silicon nanoclusters. The
high temperature process degrades the optical and electronic performance of the resultant devices. A
laser-assisted plasma enhanced chemical vapor deposition (LAPECVD) method has been used to
deposit silicon nanoclusters embedded in silicon nitride matrices at a low temperature and without a
post thermal annealing process. The feasibility of electroluminescence emission from these light-
emitting devices was demonstrated.
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