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Figure S1. High-resolution XPS I 3d spectra of perovskite films (a) without and (b)

with Eu?* ions.

o
(=

Pristine With Eu®"

Intensity (a.u.)
Intensity (a.u.)

1170 1160 1150 1140 1130 1170 1160 1150 1140 1130
Binding Energy (eV) Binding Energy (eV)

Figure S2. High-resolution XPS Eu 3d spectra of perovskite films (a) without and (b)

with Eu?* ions.
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Figure S3. Photoluminescent images of perovskite film (a) without and (b) with Eu?*

ions under confocal microscope.
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Figure S4. XRD patterns of perovskite films (a) without and (b) with Eu?* ions at

different air-exposure times.
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Figure S5. TRPL spectra of perovskite films without (orange) and with (green) Eu?*

10ns.

Figure S6. Cross-sectional SEM image of the tin-based LEDs.



2 = = =
A a »®» =

=
o

- With Eu??

Normalized PL intensity (a.u.)

—0.15%

0.0 A a a
580 600 620 640 660 680 700

Wavelength (nm)

Figure S7. Steady-state PL spectra of perovskite film with different concentration of

Eu?" ions.
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Figure S8. I-V and L-V curves (a) and EQE characteristics (b) of LEDs with different

concentration of Eu?" ions.



Table S1. TA decay parameters of perovskite films without and with Eu?" ions.

Sample 11 (ps) A% T (ps) A% Tave (PS)
Pristine 61.4245 50.06 420.6911 30.573 351.37
With Eu?* 68.2022 44.106 575.3293 32.88 505.75

Table S2. TRPL decay parameters of perovskite films without and with Eu?".

Sample 71 (ns) A% T, (ns) A% T3 (ns) Asz% Tave (N8) | %2
Pristine 1.50368 | 37.88 0.12864 | 41.24 4.00589 | 20.88 2.89 1.00595
With Eu?* 1.67516 | 47.41 5.29 16.55 0.1565 36.04 3.48 1.04461




