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Fig. S1 The photograph of the (PEA)2PbI4 SCs grown with decreasing temperature.



Fig. S2 The PL spectra of (001) plane of the (PEA)2PbI4 SC.



Note S1. The calculation of the relative dielectric constant of the (PEA)2PbI4 SC.

A simple plate capacitor was built to measure the relative dielectric constant of (PEA)2PbI4 SC. Device 

configuration was Au/(PEA)2PbI4 SC/Au where the (PEA)2PbI4 SC was served as the dielectric layer. By measuring 

the capacitance-frequency at dark, as shown in Fig. S2, the relative dielectric constant of the (PEA)2PbI4 SC was 

obtained by using the parallel plate capacitor model:

𝐶=
𝜀𝜀0𝑆

𝑑

where S is the electrode area, d is the thickness of SCs, ɛ0 is the vacuum dielectric constant.

Fig. S3 Frequency-dependent capacitance and dielectric constant curves for the (PEA)2PbI4 SC device.



Fig. S4 The SEM image of the Pt-(PEA)2PbI4-Ag device.



Fig. S5 The linear I–V curves for the photodetector in dark and under a solar simulator (AM 1.5G, 100 mW cm−2), (a) Pt-Pt device and (b) 

Ag-Ag device.



Fig. S6 (a) The detectivity spectrum of Pt-Ag photodetector at 0 V. (b) The EQE spectrum of the Pt-Ag photodetector at 0 V. (c) The 

photoresponse curve of the Pt-Ag photodetector with vertical structure at 0 V. 



Fig. S7 (a-c) The responsivity spectra of the Pt-Ag, Pt-Pt and Ag-Ag photodetectors at different bias voltage, respectively.



Fig. S8 Long-term I-t curves of the Pt-Ag photodetector at 0 V.



Fig. S9 Energy band diagrams and charge carrier transfer of the devices with (a) Ag-Ag and (b) Pt-Pt symmetric electrodes upon light 

illumination.



Fig. S10 The time-resolved response at 1 V under the excitation of 355 nm pulsed laser: (a) and (b) the Pt-Pt detector. (c) and (d) the Ag-

Ag detector.



Fig. S11 The image for the object in a steel foil.


