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Figure S1. Cross-section SEM image of bifacial flexible Cu/Sn/Zn preformed layers.

Figure S2. Raman spectra for bifacial flexible CZTSe thin films.

Figure S3. Cross-section SEM image of bifacial flexible CZTSe devices.



Figure S4. (a and b) cross-sectional SEM images and EDS line scanning profiles along 

the white lines for the absorber layer and devices, respectively (a and b for the absorber 

layer; c and d for the device).

Figure S5. Statistical distribution of PCE, FF, Jsc and Voc for bifacial flexible CZTSe 

solar cells.



Figure S6. (a) The Plots of dV/dJ versus (J+Jsc)-1, dJ/dV vs V, and J+Jsc-GV vs V-RsJ, 

respectively, for the bifacial flexible CZTSe solar cells extracted from dark J-V.

Figure S7. (a-d) The variations of PCE, Voc, Jsc, and FF for continuously irradiation for 

3h.



Figure S8. A ln(J0) vs.1/KT plot of CZTSe device extracted from J-V-T curve in Figure 

5f.


