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Fig. S1. Vc distributions observed from J-V curves of PSC devices with CuSCN and spiro-
OMeTAD (a) and those of PSC-CuSCN devices employing Pr-ITC, Ph-DITC, and 50:50
mixture of Pr-ITC and Ph-DITC as IML (b).
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Fig. S2. XRD patterns of bare CH3;NH;Pbl;, CH;NH;Pbl;/CuSCN and CH;NH;Pbl;
/toluene/CuSCN films coated on Pyrex substrate. In the last sample, toluene was applied as

anti-solvent for the as-prepared CH3;NH;PbI; film before depositing CuSCN layer. B denotes

the (003) facet of CuSCN.
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Fig. S3. J-V curves for the bare and toluene-treated PSC-CuSCN devices with average PCE
values. In the latter device, toluene was applied as anti-solvent for the as-prepared

CH;NH;PbI; film before depositing CuSCN.



(@) -

CH
AN 4
Y N-H, 1577 cm
CH Pyridine N-H

’ CH C=N, 1632 cm’" CH

1000 1500 2000 2500 3000 3500

Transmittance (a.u.)
g

Wavenumber (cm’)

(b) MAPbI,
-] oH cN NH
d CH
3
c
©
b=
£ cH
g \\C,N/ o CcN E‘:"(';
& o 3
- CH MAPDI,/Pyridine

LI B S B S B e e e

1000 1100 1200 1300 1400 1500 1600 1700 1800
-1
Wavenumber (cm’)

Fig. S4. FTIR spectra (a,b) of MAPbI;, pyridine, and MAPbI;/pyridine. The MAPDI;
powders treated by pyridine (MAPbI; /pyridine) were prepared by following procedure. 50
pL anhydrous pyridine was dissolved in 7 mL toluene in Ar atmosphere. 1.0 g MAPDI;
powders was then added to this solution and stirred for 20 min in Ar atmosphere. The

suspension was filtered, washed by toluene several times, and dried in a vacuum oven at 70°C.
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Fig. S5. FTIR spectra (a, b) of Cul, Pr-ITC, and Cul/Pr-ITC. The Cul powders treated by Pr-
ITC (Cul/Pr-ITC) were prepared by following procedure. 25 puL. Pr-ITC was dissolved in 5
mL anhydrous methanol in Ar atmosphere. 0.5 g Cul fine powders were then added to this
solution, and the suspension was stirred for 20 min in Ar atmosphere. The suspension was

filtered, washed by methanol several times, and dried in a vacuum.
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Fig. S6. J-V curves of PSC-CuSCNs introducing the mixed IMLs of Pr-ITC + Ph-DITC with

various ratios.
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Fig. S7. J-V curves of the champion PSC-CuSCN device employing 50:50 mixture of Pr-ITC
and Ph-DITC as IML.
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Fig. S8. Temporal decays of TA signals at 730 nm (a), 750 nm (b), and 800 nm (c) of bare
MAPbI;, PSC-spiro, bare PSC-CuSCN, and PSC-CuSCNs with Pr-ITC + Ph-DITC and the

corresponding fit parameters.
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Fig. S9. Temporal decays of TR-PL signal of bare MAPbl;, PSC-CuSCN, and PSC-CuSCN

with Pr-ITC or Ph-DITC. TR-PL Fit parameters are shown in the Table. The PL lifetime of

each sample corresponds to the amplitude-weighted average lifetime of a multi-exponential

decay fit.
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Fig. S10. J-V curves of PSC-spiro with average PCE values, acquired by forward and

backward scans with a scan rate of 50 mV sl
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Fig. S11. Steady-state photocurrent and power output at the maximum power point for PSC-
CuSCN with Pr-ITC + Ph-DITC.



