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Figure S1. Energy band diagram of CuSCN with (a) Au, (b) C, (c) Ag and (d) Al

electrodes before and after contact.
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Figure S2. UPS measurement of CuSCN films.
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Figure S3. Atomic Force Microscope (AFM) images of metal stages with the

thickness of around 10 nm.

CuSCN/Au 0.8V BY
Angle resolved XP3
Cu 2p
_/\f\ r

Intensity (a.u.)

960 955 950 945 940 935 930
Binding Energy (gV)

Figure S4. Angle resolved XPS test for CuSCN/Au sample under 0.8 V bias for one

week.
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Figure S5. Polar intensity profiles along the q range of 0.2-3.0 A-! for Au, CuSCN and
CuSCN/Au thin films.
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Figure S6 XRD patterns of 10 nm Ag/Al and with CuSCN films with applied 0.8 V
BV.

Figure S7. A cross-section TEM image of a whole perovskite solar cell.
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Figure S8. The J-V curve of the device with Cu electrode.
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Figure S9. The J-V curves of CuSCN-based devices with Au electrode under applied
0.8V BV.

CuSCN Cu 2p

Carbon-CuSCN

Carbon-CuSCN 0.8V BV

Intensity(a.u.)

960 955 950 945 940 935 930
Binding Energy(eV)



Figure S10. XPS spectra of Cu 2p for CuSCN, CuSCN in carbon with and without
applied BV.
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Figure S11. V¢ as a function of In (Jsc) with ideality factors of 1.42 and 1.64 for

devices with carbon and Au electrodes, respectively.
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Figure S12. Energy band diagram of CuSCN/Au interface with AuCu alloy.
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Figure S13. The stabilized state current density and efficiency for CuSCN-based device

with carbon electrode.

Table S1. Photovoltaic parameters of devices in Figure la.

Electrodes Voc (V) Jsc (mA/cm?) FF (%) PCE (%)
Au 1.1036 24.909 80.26 22.06
Ag 0.9625 22401 51.80 11.17
Al 0.9074 19.507 32.92 5.83

Table S2. The summary of reported perovskite solar cells combining CuSCN with
carbon electrodes.

. . PCE  Voc Jsc FF Stability
Configurations of perovskite solar cells %) (V) (mA cm?) %) (conditions, lifetime) Reference
FTO/TiO,/CsPbIBry/CuSCN/C 73 113 1043 g2 ~ Storageinambientair, 1
Toy=1100 h
FTO/SHOZ/CSFAQAmMAo_17Pb[z_53BI‘n_47/CuSCN/ 147 Lol 206 701 storage in ambient air, :
C . : : : To3 > 1920 h
storage in ambient air,
FTO/SnO,/CsFAMAPbLIBr/CuSCN/C 15.81 1.08 22.09 66.4 Tos =2000 hs 3
thermal stress,
Tg3=300h
storage in dry air,
FTO/SHOZ/CSFAO,&;MAQ|7PbIz‘53Bl‘()'47/CuSCN/ T g: 21 6(;.};1.
13.6  1.02 18.49 72.1 100 - ’ 4
C humidity stress,
Tog =240 h
FTO/c-TiOymp-TiO/FAMACSPb(LBr.)y/CuSCN/C 155 1.02 22,0 69.3 humidity stress, 5

Tg(] =1000 h



FTO/c-TiOy/mp-TiOy/

(FAPbIL)o s3(MAPBB; ) 17/CuSCN/C 17.58 101

FTO/c-TiOy/mp-TiO,/

MAPbI,/CuSCN/C 1241 0.96

ITO/SnOZ/FAO.95MAO‘nst(Io,%Bro‘ns)}/C uSCN/C 20.86 1.142

18.90

24.5

73.4

68

74.58

humidity stress,
Tos =100 h;

irradiation stress,

Tgo=1000 h

humidity stress,
ng =4800 h,
thermal stress,
T92 =175h

thermal stress,
Tg() =300 h;

MPP tracking,
Tgn =1000 h
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