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Figure S1. Top-view SEM images of perovskite film (a) pristine CUSCN HTL and (b) 0.03 wt%

FATCNQ-doped CuSCN.
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Figure S2. X-ray diffraction patterns of CuSCN with and without F4ATCNQ (a) and
corresponding schematic illustration of CuSCN in B-phase (brown sphere = Cu; yellow sphere
= S; gray sphere = C; and blue sphere = N) (b).
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Figure S3. XPS core-level signal for F1s (a), and elemental mapping of F4ATCNQ (0.03 wt%)-
doped CuSCN thin films by SEM (EDS) (b).
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Figure S4. SEM images for CH3sNH3sPblz layers on CuSCN (a) and on CuSCN with FATCNQ

(b), and their absorption spectra (c) and X-ray diffractograms (d).




25 20

(E 21.61 mA/lcm®

220 i

= 2

- 18.35 mA/ 4116

S T -
Z [‘ 14.70 % @)
S 10 m
(0} ~~
o 11.20 % 11278
= =
€ gl

() —=——=—Un-doped, 0.61V

S 0 —.——.—.Doped,.0.68 \% .

0" T00 200 300 400 500600
Time (s)

Figure S5. Steady-state photocurrent generations under 100 mW/cm? illumination at each

maximum power point voltage for the devices employing the un-doped and the doped CuSCN.
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Figure S6. Normalized PCE of devices with un-doped and doped CuSCN when stored in a
glovebox.



