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Figure S1. SEM images of (a) FTO, and STO layers with different spin-coated cycles: (b) 1 cycle,

(c) 2 cycles, and (d) 3 cycles.
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Figure S2. 3D AFM topography images of (a) FTO, and STO layers with different spin-coated

cycles: (b) 1 cycle, (c) 2 cycles, and (d) 3 cycles.
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Figure S3. SEM images of (a) perovskite, and STO/perovskite hybrid structure with different

spin-coated cycles of STO: (b) 1 cycle, (c) 2 cycles, and (d) 3 cycles.
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Figure S4. Low-magnified SEM images of (a) perovskite, and STO/perovskite hybrid structure

with different spin-coated cycles of STO: (b) 1 cycle, (c) 2 cycles, and (d) 3 cycles.
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Figure S5.P-V hysteresis loops of pristine STO film.
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Figure S6. (a) EDX pattern of pristine STO film, and corresponding elemental mapping: (b) Sr, (c)

Ti, and (d) O.
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Figure S7. XRD patterns of (a) perovskite, STO/Perovskite, and positively poled STO/Perovskite,

and (b) pristine STO film.
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Figure S8. I-t curve of the STO/Spiro-OMeTAD photodetector under white light illumination at 0

V.
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Figure S9. I-V curves of all as-prepared STO-x devices in dark.
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Figure S10. I-t curves of the as-prepared STO-1 under white light illumination at 0 V with
different polarization treatment process: (a) different polarization voltage with certain time of 5

min, (b) different polarization time with certain voltage of 1 V.
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Figure S11. Stability measurement of positively poled STO-1 devices under white light

illumination after placing in air for different hours.
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Figure S12. (a) The absorption spectra of pristine STO film and quartz glass. (b) The relationship

between the absorption coefficient o and the energy band gap of STO.
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Figure S13. (a) UPS spectrum of STO, and (b-c) locally magnified spectrum of (a).
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Table S1. Comparison of the characteristic parameters for perovskite based self-powered

photodetectors from previous reports and the present work.

Devices Light Rise/Decay time Responsivity (A/W)  Reference
white light
Au/ CH3NH3Pbly/Au , <0.2/<0.2 s 7.92 (4V) 1
(100 mW cm™)
Au/ CH3NH;Pbla/Au (10 pW cm®) 80/80 ms 0.418 2
Ceo/CH3NH3Pbly/GaN (40 uW cm?) 0.45/0.63 s 0.198 3
PEDOT:PSS/CH3;NHsPbl/
670 nm 4.0/3.3 ps 0.321 4
PCBM
560 nm
CH;3NH3Pbls/Graphene , 5ms 0.375 5
(40 mW cm™)
24.3
MoO3/CH3NH;3Pbls/ZnO 500 nm 0.7/0.6 s 6
(500 nm)
White 0.47
PTAA/CH;NH3Pbl,/Cgo/BCP ) 0.65 ns 7
(100 mW cm™) (680 nm)
MAPbBry/MAPbI,Br;_, 450 nm 115
T 2.3/2.76 s 8
heterojunction (5 uW) (450 nm)
TiO,/Al,05/PCBM/CH3NH;P 600 nm 0.395
_ 5 1.2/3.2 s 9
bls/Spiro-OMeTAD (0.1 mW cm™) (600 nm)
FTO/STO/CH3NH;Pbl5/Spiro White 0.73 .
” 0.2/<0.1s This work
-OMeTAD/Ag (100 mW cm™) (550 nm)
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Table S2. Comparison of the response time and responsivity of STO-0 and STO-1.

Responsivity

Devices Light Poling Treatment Rise/Decay time(s)
(A/W)
No 0.3/<0.1
White Positive 0.2/<0.1
Negative 2.9/<0.1
No 6.9/3.0
350 nm Positive 3.5/2.0
Negative 6.1/1.7 0.73
STO-1
No 2.8/1.5 (550 nm)
550 nm Positive 2.1/1.0
Negative 4.9/0.8
No 4.2/2.4
750 nm Positive 29/1.7
Negative 5.3/0.8
No 0.2/<0.2
White Positive 0.2/<0.2
ST Negative 0.2/<0.2 0.31
350 nm 5.4/2.5 (550 nm)
550 nm No 2.9/0.9
750 nm 4.0/1.1
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