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Fig. S1 The particle size distribution statistics results of core nanoparticles.

30 Average width: 33.2 nm

[
i

o
=]

p—
n

Proportion (%)

—
[—

20 25 30 35 40 45 50
Particle size (nm)

Fig. S2 The particle size distribution statistics results of core-shell nanoparticles.
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Fig. S3 XRD patterns of the La,0,S:xEr3* (x =0, 1, 2, 5, 10 mol%) nanoparticles.
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Fig. S4 Decay profiles of %S/, and %Fy/, levels of La,0,5: 2%Er3* and La,0,5:2%Er3*@La,0,S under 1550 nm excitation.
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Fig. S5 Top view SEM image of MAPbl3/La,0,S:2%Er3*@La,0,S composite film.

30
10 mW/em?
25 F

J0Y Y M

10 |

Photocurrent (nA)

1 WY W

3 6 9 12 15 18 21
Time (s)

Fig. S6 Photocurrent-time response curve under 1550 nm excitation at power density of 10mW/cm?
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Fig. S7 Photocurrent of MAPbI;/La,0,5:2%Er3*@La,0,S PDs power density increased from 10 mW/cm?2 to 300 mW/cm?
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Fig. S8 UC luminescence spectrum of La,0,S:2%Er3*@La,0,S under 980 nm excitation

Tab. S1 Comparison with other photodetectors

Samples A (nm) T; (s) T4 (s) Ref.

365 <0.2 <0.2
MAPDI; film 133]

780 <0.1 <0.1
NaYS,:Er3*/MAPbI; 1550 0.48 0.31 (21

MAPbI3/CstO3/NaYF4/
980 0.18 0.19 [1s]
NaYF; YB3 Er*@NaYF4,: Yb3, Tm3*
MAPbI3/Lay0,S:2%Er3*@La,0,S 1550 0.22 0.21 this work




