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Figure S1. Photovoltaic parameters of the perovskite solar cells based on different concentrations of
PCBM solution including control (0 mg/mL), 5 mg/mL, 10 mg/mL and 20 mg/mL. (a-d) Vo, [s, FF, and
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PCE statistical chart for the devices with the structure of glass/ITO/PEDOT:PSS/Perovskite/PCBM
/Cso/BCP/Ag.
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Figure S2. EQE curves of the perovskite solar cells based on different concentrations of PCBM solution.
With an increase of concentration, the integrated current density is 29.98 mA cm?, 29.74 mA cm?, 29.57

mA cm?, 29.25 mA cm? and 28.97 mA cm?, respectively.
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Figure S3. AFM images of the perovskite surfaces based on the four different structures involving (a)
Control (Glass/ITO /PEDOT/Perovskite), (b) Maltol (Glass/ITO/PEDOT:PSS/Perovskite/Maltol), (c)
PCBM (Glass/ITO/PEDOT:PSS /Perovskite/PCBM), (d) Mé&P (Glass/ITO/PEDOT:PSS/Perovskite/
Maltol/PCBM).
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Figure S4. EQE curves of the perovskite solar cells with various maltol concentrations (0 mg/mL, 1

mg/mL, 2 mg/mL, 3 mg/mL), the integrated current density is respectively 29.72 mA cm?, 30.28 mA cm-
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2,30.11 mA cm?, 30.12 mA cm? with the increasing Maltol concentration.
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. Photovoltaic performance of perovskite solar cells with various maltol concentrations

involving control (Omg/mL), 1 mg/mL, 2 mg/mL, and 3 mg/mL, based on the device structure of
Glass/ITO/PEDOT:PSS/Perovskite/Maltol/PCBM/C60/BCP/Ag. (a-d) Vo, Js, FF, and PCE, respectively.
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Figure S6. SEM images of the different device surfaces with (a) control, (b) maltol, (¢) PCBM, and (d)
M&P.
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Figure S7. (a) Optical bandgap, (b) absorptivity curves, and (c) reflectance & transmittance curves of
the four different structures, including Glass/ITO/PEDOT/Perovskite (Control), Glass/ITO/PEDOT/
Perovskite/PCBM (PCBM), Glass/ITO/PEDOT/Perovskite/Maltol (Maltol) and Glass/ITO/PEDOT/

Perovskite/Maltol/ PCBM (M&P). The bandgap of Perovskite is between 1.25 eV and 1.26 eV uninfected
by the structure variation.
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Figure S8. Nyquist plots of the four different PSCs under high frequency in the start stage of
measurement.
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Figure S9. SCLC measurement of the control and target devices with hole-only device structure as
shown in the inset (Glass/ITO/PEDOT:PSS/Perovskite/PTAA/Cu and Glass/ITO/PEDOT:PSS/
Perovskite/Maltol/PTAA/ Cu). Maltol is spin coated between perovskite and PTAA layers. The trap-
filled limit voltage (VrrL) of control device and maltol-based device are 0.22 V and 0.14 V, respectively.
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Figure S10. PCE evolution of the unencapsulated control and M&P devices in glovebox for different

time.
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Figure S11. (a-d) Transient light response of the four different perovskite photodetectors.
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Figure S12. (a) Light intensity dependent responsivity. (b) normalized responsivity spectra. (c) Stability
test of the normalized photocurrent response.

Table S1. Surface roughness of the four different structures (Control, PCBM, Maltol and M&P).

Roughness (nm) Control Maltol PCBM Mé&P
Rq 40.6 39.6 24.6 20.3
Ra 32.6 30.7 19.4 15.3

Table S2. Rise time, decay time, and bandwidth of the four different perovskite photodetectors.

Structure Tr(ULs) Td(s) bandwidth (KHz)
Control 0.996 1.444 353
Maltol 0.864 1.164 363
PCBM 0.768 1.196 625
Mé&P 0.736 0.836 636

Table S3. A performance comparison between the reported perovskite photodetectors and this work.

Description response time responsivity  bias(V)  ldaax (A)  references
(A/W)

MAPDbIs-Clx 160 ns [1]
MAPbIs 120 ns 0 [2]
MAPbIs 25.8 /0.62 ms 0.1 [3]
MAPbIs 12.7 /6.9 ps 0.0637 0 [4]
MAPbIs 13.8/16.1 us 0.1611 0 2x1014 [5]

MAPDbBrs 70 /150 us 0.002 0 [6]
MAPbIs 460 /940 ns 0.55 0 [7]
MAPbIs 3/22ps 0 [8]
MAPbDIs 1.2/3.2 us 0.395 0 [9]
MAPbIs 4.0/33 ps 0.314 0 [10]
(FASNIz)os(MAPbIz)o37 0.736 / 0.836 ps 0.55428 0 7.31x101  This work

(MAPDBr)o0.03
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Table S4. A comparison of a single perovskite detector, four perovskite detectors in parallel and four

perovskite detectors in parallel with inductors.

Description Response time (us) Bandwidth (KHz) Photocurrent (1HA)
a single perovskite detector 0.74 636 18.30
four perovskite detectors in 2.80 158 73.34
parallel

four perovskite detectors in
0.74 598 69.87

parallel with inductors
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