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Figure S1. UV-vis-NIR absorption spectrum in the range of 1000-1300 nm
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Figure S2. (a-e) SEM images of FA(;.oMA,Sn, sPby sI3 perovskite films. (f)

Statistical diagram of grain size of perovskite with different FA/MA compositions.



Figure S3. Degradation process of perovskite with different FA/MA components in

room temperature air (25 °C, 60% RH).



000

0.00

B0} g

40

15

S

N V3 # P x >
P A

o v T

o

Average potential difference

Figure S4. (a-e) AFM surface topography of FA ., MA,Sn sPby sI5 perovskite thin
films. (f) KPFM diagrams, (g) Roughness comparison diagram and (h) Average
potential difference comparison diagram of perovskite with various FA/MA

compositions.
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Figure SS. (a-e¢) C-AFM images of perovskite films with different FA/MA
components. (f) UPS spectrum of ITO.
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Figure S6. (a) /-V curves under dark and illumination for FA7;5sMA25Sng sPbg sI5
device, (b) FA(25MA( 75Sng sPbg 515 device and (c) MASn sPby sI; devices. (d) I-V

curves of the optimized device at 367-1200 nm (1.29 uW/cm?).



[y
<
)
r

.
|
—
—
.l

Noise current (A/Hz!?)

10-13

10" 10° 10
Frequency (Hz)

Figure S7. Noise spectral density curve.
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Figure S8. SEM images of the cross section of perovskites.
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Figure S9. (a) Changes of photogenerated current under long-term irradiation with

different wavelengths. (b) /I-T curves of the photodetector under the illumination of

395 nm light. (c) Relationship between normalized light response change and

frequency.
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Figure S10. (a) Variation of dark current of devices with time. (b) After 30 days, the

optical response curves at 395 nm.



Table S1. Comparison of perovskite photodetectors with wide spectrum response.
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. ef.
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