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Abstract: Silicon based solar cell technology has low efficiency due to its inability to cover whole
solar spectrum of visible light. When Silicon size is reduced in the nano-regime (< 10 nm), its
band gap energy increases. This Silicon structures are known as Silicon quantum dots. This
property is helpful for increasing the light absorption as well as to improve electrical charge
transportation. This research work targets to increase the Si solar cell efficiency in the area of all
silicon tandem solar cell projects for third generation solar cell technology. In this work, Silicon
guantum dots embedded in silicon nitride dielectric multilayer films are prepared using hot-wire
chemical vapor deposition technique at 1IT Bombay. All the films are analyzed by structural,
chemical and electrical characterizations techniques. Finally, this multilayer film is included in a
p-i-n solar cell device as an absorber layer (middle i-layer). These devices have exhibited
excellent light absorption in the short wavelength range. This work is supervised by Prof. C.S.
Solanki at II'T Bombay and is funded by Applied Materials, USA.
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