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Figure SI-1 | The σp and σd of Si-QDMLs (a) before and (b) after HPT. Si-QDMLs with the target diameter of  were prepared by PECVD of SiOx(Si-rich layer:  nm)/SiOy(2 nm) multilayer (x<y) and post-annealing at 900 oC. HPT was performed on the samples, at process temperature, process time, H2 pressure, H2 flow rate, RF power, and electrode distance of 800 °C, 60 min, 400 Pa, 200 sccm, 450 W and 50 mm, respectively. In the case of this HPT condition, the conductivity after HPT was increased by about 5-6 orders of magnitude compared to that before HPT when t was more than 5 nm, leading to small PS. It is speculated that the carrier density in the Si-QDMLs was increased drastically by HPT. Since the increase in the carrier density by HPT is much larger than the photogenerated carrier density by the illumination of AM1.5G. That is why σp was comparative to σd. A thermal donor is one possibility to explain the drastical increase in σd. Thermal donors are negated when Czochralski silicon is neated at a temperature in the range of 300-500 oC [S1]. Murray et al. reported that the formation of thermal donors in Czochralski silicon was promoted by HPT due to oxygen diffusion [S2]. Therefore, HPT at high temperatures such as 800 oC results in the formation of oxygen defects in the Si-QDMLs, which is the cause of thermal donor formation and PS decrease. In this study, the formation of thermal donors in the Si-QDMLs was suppressed by a lower THPT at 300 oC, which is the optimized THPT, high PS was obtained. 
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