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Abstract: Multiple exciton generation( MEG) is a process whereby multiple electron-hole pairs or
excitons are produced upon absorption of a single photon in semiconductor quantum dots ( QDs).
This effect represents a promising route to increase solar conversion efficiencies in single-junction
photovoltaic cells. MEG in Si BC8 (Ds is based on impact ionization and statistical Fermi. The
power conversion efficiency for Si QDs solar cells was calculated under AM1.5G solar spectrum with
the cell temperature at 300 K. For the incident wavelength of 280 — 580 nm, the power conversion
efficiency can be improved by MEG effect for d >5.0 nm Si QDs. For Si BC8 QDs with d =6.3 -

6.4 nm, the maximum energy conversion efficiency is 51.6%.
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Fig.2  Absorption coefficient of crystalline silicon ( c-Si)
and Si BC8 in standard reference solar spectra AMO

and AM1.5G
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photon energy expressed as the ratio of the photon
energy to the QD band gap (HOMO-LUMO energy )
for Si BC8 QDs sizes and Si QDs (d =6.0, 8.0,
9.5 nm, respectively, and E, =0.98, 0.76, 1.2
eV, respectively ). Magenta line indicates ideals
QY, red squares is experimental MEG QY for 9.5
nm Si QDs.
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Fig.4  Changes in the relationship of the multiple exciton

relative probability with the diameter. (a)1-exciton.

(b)2-exciton. (c¢)3-exciton. (d) 4-exciton.
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solar cell modeled. (b) Short circuit current density
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