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Fig S2. Fourier Transform Infrared (FTIR) Spectroscopy of (a) Fresh DMSO and DMSO
after heating to 180 °C for 72 h (b) Only Pbl, in DMSO heating to 180 °C for 72 h compare

to heated DMSO (c) Only Csl in DMSO heating to 180 °C for 72 h compare to heated
DMSO.
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Fig S3. 133Cs NMR spectrum of CsPbl; solution before and after heating.
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Fig S4. Photos of the CsPbl; films after annealing at 55°C



H-NMR DMSO-dg
Fresh DMSO \
Heated DMSO ™,
a ]
:
1
1 \\
'. \
a
1 AY
i AN
1 Ay
] \‘
1
—— _I \
_—-"-‘ ——t T “' \\
Pt 0 9 8 7 6 5 413 2 1 ~,
" ’ H il A
== rd H ppm ! 1 A3
1
1
b | i|C
1
1
= 1 Dimethyl sulfid
Formaldehyde 1 ! #
H 1
i 1
1 = Water
i 1 \
1 1
i 1
1 1
1 1
1
1 Methanethiol
st i e b AN T
' e e P | ¥
100 98 96 94 92 9.0 40 35 30 25 20 15 10
ppm ppm
"H-NMR D,O
~
d .~
4 [}
s ——55°C
e
e — 100 °C‘
4
L’ —— 350 °C|
’4
cd
e
4
Cd
7’
4
,I
I”
/’ i \ M~
S 1’1 AN -.,._‘
o S S
4 j\ \ “-.‘
i T T =T s
o 7 6 55 4 3 \\2\ 1 "'u._‘
, ~
e < ppm RN RN
e Ry ™, e ..
s S A ~ "-.“.‘
D,0 (Solvent) e f g
f Wat
ater Methanethiol
48 48 4T 42 40 38 36 34 20 ) 18
ppm ppm ppm

Fig S5. (a) 'H-NMR (DMSO-d, as solvent) of fresh DMSO (blue) and DMSO after heating
(yellow) (b) magnification of 1-4 ppm (c) magnification of 9-10 ppm. (d) 'H-NMR (D,0O as
solvent) of films under annealing process at different temperatures 55 °C (gray), 100 °C (red) and
350 °C (blue) (e) magnification of 4.7-4.9 ppm (f) magnification of 3.4-4.2 ppm and (g)
magnification of 1.8-2.0 ppm
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Figure S6. (a) HAADF STEM of CsPbl; NPs. Inset: FFT image of the corresponding sample. (b)
magnification of a specific area in the sample.
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Figure S7. Graph of the efficiency without (yellow) and with additives (green) for CsPbl; based
SCs
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Fig S8. Current-voltage curves for forward and reverse scans
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