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Development of low—cost quantum dot photovoltaics with silicon inks
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Silicon quantum dots (SiQDs) have unique optical and electronic properties that are advantageous
for next generation solar cells. Freestanding SiQDs were synthesized by a non-thermal plasma using
silicon tetrachloride (SiCl,) as a silicon precursor. Blended solutions of SiQD and semiconductor
polymer (P3HT, PTB7) were fabricated by spin-casting to form bulk-heterojunction devices. SiQDs
are almost uniformly distributed in a 100nm-thick polymer matrix which enhance the dissociation of
photo-generated carriers. Also SiQD network provides electron transport pathways, resulting in 3.6%

power conversion efficiency under 1 SUN. Photo-generated current, fill factors, and especially open
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circuit voltage is expected to increase with surface doping by hydrogen. Moreover, intentional
volumetric doping with impurity further enhances optical and electrical properties of SiQDs. Silicon

is earth-abundant and non-toxic material; therefore, it greatly contribute future renewable power

supply.
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