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Fig. S1 From left to right, the thickness of SEM images of perovskite films prepared at 50 °C, 60 "C, 70 C, and 80 C.
20
Table S1 The intensities of 12.6° and 14.08° diffraction peak in XRD patterns by OD, TD and T’D procedure, respectively.
Diffraction peak 50°C 60 C 70°C 80 °C
Process o
©) Intensity (a.u.)
oD 12.6 248 237 196 183
14.08 286 350 406 426
™ 12.6 143 129 100 58
14.08 381 437 503 547
D 12.6 135 118 86 48
14.08 355 401 471 508

25 Fig. S2 From left to right, top-view SEM images of the perovskite films upon the PEDOT:PSS layer at different substrate temperatures
by T’D procedure.
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Fig. S3 Histograms of the cell-performance characteristics prepared at 50 ‘C by TD-VSD technology
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Fig. S4 The Current density-Voltage (J-V) curves in both scan directions under 1 sun illumination. The inset shows the key performance
parameters for the champion cell.



