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Figure S1 X-ray diffraction (XRD) patterns of A) MAPbI;, B) MAPbI;/ZnO and C)

MAPDI;/PEAIL D) XRD pattern of ZnO of which film was spin-coated for five times. E) XRD

patterns of MAPDI; as a function of time
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Figure S2 Scanning electron microscopy (SEM) images of A) MAPbI;, B) MAPbI;/ZnO and

C) MAPbI;/PEAL/ZnO
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Figure S3 UV-Vis spectra of MAPbI; (black) and ZnO (red)
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Figure S4 A) HD-TG responses of MAPDI; in Toluene with the grating spacings (A) of 30 um
(red), 60 um (blue) and 80 pum (black) under the pumping energy of 1 mJ, probed by 660 nm

light, and B) fitting curves for each response. The time constant distributions obtained by the

MEM analysis is presented in the inset of the figure A.
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Figure S5 A) HD-TG responses of MAPbI;/ZnO in Toluene with the grating spacings (A) of

30 um (red), 60 um (blue) and 80 um (black) under the pumping energy of 0.9 mlJ, probed by

660 nm light, and B) fitting curves for each response. The time constant distributions obtained by

the MEM analysis is presented in the inset of the figure A.
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Figure S6 A) HD-TG responses of MAPbI;/Zn0O in Toluene, depending on the pump laser
intensities of 0.7 mJ (green), 0.8 mJ (blue), 0.9 mJ (red) and 1.0 mJ, probed by 660 nm light. B)
The time constant distributions obtained by the MEM analysis. C) Fitting curves for each

response in the figure A. D) The amplitudes of the unknown component were plotted as a

function of the pump light intensities.
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Figure S7 A) HD-TG responses of MAPbI;/PEAI/ZnO in Toluene with the grating spacings

(A) of 30 um (red), 60 um (blue) and 80 um (black) under the pumping energy of 0.75 mJ,

probed by 660 nm light, and B) fitting curves for each response. The time constant distributions

obtained by the MEM analysis is presented in the inset of the figure A.
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