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Figure S1. XRD pattern of CP-MZO thin film at 150 °C.

Due to that during the thermogravimetric analysis there may be a delay of MZO 

formation with a temperature scanning rate of 10 °C/min, a lower temperature of 150 °C 

was applied to prepare MZO thin film using the combustion method to find out the 

possibility of further decreasing the temperature for MZO thin film preparation. The 

result in Figure S2 indicates that the film in this case failed to crystallize. The sharp 

diffraction peaks result from the microscopy slide substrate for the measurement.
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Figure S2. TGA and DSC curves of MZO prepared via combustion processes with 

absence of acetylacetone fuel. 
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Figure S3. SEM image and elemental mapping images of Zn, Mg, and O elements, 

respectively.
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Figure S4. Light absorbance and photoluminescence spectra of the PbS CQDs.
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Figure S5.  Cross-sectional SEM image of the CQD solar cell with SGP-MZO as an electron 

transport material. 
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Figure S6. Approximately energy levels of each material for the CQD solar cell. The energy 

levels were obtained from the literature. [1-3]
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Figure S7. Integrated photocurrent density from IPCE results. The photocurrent density 

integrated from IPCE results are in good agreement with the results from the J-V 

measurements.  
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Figure S8. Work function of the (a) SGP-MZO and (b) CP-MZO thin film measured by Kelvin 

probe method.
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