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The method of sample preparation for TEM measurements: 1 The polycrystalline silicon 
wafer with ZnO QDs is cut into pieces (The area is about 0.5cm2), then, those pieces are dipped 
into absolute ethyl alcohol by beaker. 2 The second process is ultrasonic processing. The 
ultrasound time is about 30min. So far, the solution in beaker is the sample for TEM.
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Figure S1. XRD spectra for graphite standard sample
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Figure S2. XRD spectra for ZnO and C-ZnO

Table S1. Size of ZnO nano-crystalline estimated from XRD

① ② ③
FWHM（β
）

0.03297 0.03346 0.03476

2θ 31.88613 34.54997 36.37488
D 4.325nm 4.291 nm 4.152 nm

     D = 
𝐾 * 𝜆

𝛽 * cos Θ

Figure S3.TEM image of graphite standard sample



Figure S4. Selected area (electron) diffraction pattern of nano-graphite

Figure S5.EDS spestra of graphite standard sample.



Figure S6. Resistivity of solar cells

Figure S7. J–V characteristics of the devices measured under dark condition


