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(b) Selenium As-prepared film

As-prepared film

Fig. S1 The digital photographs of (a) tubular furnace, (b) rectangle graphite box, (c) RTP furnace, and (d) round
graphite box.
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Elements Cu% In% Ga% $% Se% Cu/(IntGa) Ga/(IntGa)
1 2292 17.22 8.12 4.44 4731 0.90 0.32
2 22.54 16.86 8.25 4.49 47.86 0.90 0.33
3 22.57 17.19 8.33 3.58 48.33 0.88 0.33
4 23.07 16.94 7.79 3.78 48.43 0.93 0.32
5 22.99 16.95 7.71 4.17 48.18 0.93 0.31
Average 22.82 17.03 8.04 4.09 48.02 091 0.32
8. spectra, and chemical compositions of the selenize e thin film.
Fig. S2 EDS d chemical iti f th lenized CIGSSe thin fil
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Fig. S3 Plots of dV/dJ vs (J+Js) redrawn from the standard light J-V curves of nine CIGSSe solar cells on the same

substrate (C-1

~C-9).



Table S1 Devices parameters of the solar cells in our previous work and the present work.!

Efficiency Voc Joc FF Rg Rsp
Solar cells
[%] [mV] [mA/cm?] [%] [Qcm?] [Qcm?]
S-1 9.50 528 26.64 67.48 1.50 1565
C-1 11.75 596 28.25 69.80 0.80 2011

Fig. S4 Cross-sectional SEM images of the CIGSSe solar cells (the left) and top-view SEM images of the CIGSSe
films (the right) with different spin-coating/sintering cycles.
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Fig. S5 Typical J-V curves of the CIGSSe solar cells with different spin-coating/sintering cycles under one sun AM

1.5G condition
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