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Supplementary Figures
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Fig. S1 Schematic diagram of the preparation process of black-phase CsPbI3 perovskite films
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Fig. S2 Schematic diagram of the crystal of the a δ-phase and the b black-phase perovskite
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Fig. S3 Color evolution of perovskite films with DPPOCl additive at different annealing times under 50 ℃
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Fig. S4 Schematic diagram of crystal orientation for perovskite films a without the DPPOCl additive and b with the DPPOCl additive
S9/S9
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Fig. S5 XRD patterns of the fabricated perovskite films and the standard diffraction peaks of α-CsPbI3 phase and-CsPbI3 phase, confirming the formation of the -CsPbI3 phase
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Fig. S6 The absorption spectra of perovskite film without the DPPOCl additive under an annealing temperature of 50 ℃
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Fig. S7 XPS spectra of perovskite films with the DPPOCl additive and without the DPPOCl additive
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Fig. S8 The FTIR spectra result of H-bond for perovskite film with DPPOCl additive (blue line) and DPPOCl film (black line)
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Fig. S9 The morphology of perovskite film without the DPPOCl additive under an annealing temperature of 50 ℃
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Fig. S10 The PL stability of perovskite films with the DPPOCl additive at nitrogen atmosphere
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Fig. S11 a Logarithmic I-V curve of the photodetector based on perovskite devices without the DPPOCl additive. b Photocurrent and responsivities of perovskite devices without the DPPOCl additive under different irradiation powers ranging from 2.38 × 10-1 to 416 mW cm−2
[image: ]Fig. S12 On-off stability tests of 176 cycles for perovskite devices with DPPOCl additive under a fixed irradiation power of 416.9 mW cm−2 at 5V bias
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Fig. S13 Response speed for perovskite devices without the DPPOCl additive under a fixed irradiation power of 416.9 mW cm−2 at 5V bias
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Fig. S14 Statistical responsivities and detectivities from ten different devices under a fixed light intensity of 2.38 × 10-1 mW cm−2. Error bars represent standard deviation
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Fig. S15 Normalized responsivities from ten different devices in the air (humidity: 40%; temperature: 25℃) for different times, indicating that devices with the DPPOCl additive possess superior stability
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Fig. S16 Photograph of large-size perovskite films with the DPPOCl additive
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Fig. S17 Statistical normalized photocurrent imaging map of flexible perovskite film devices without the DPPOCl additive under a fixed light intensity of 416.9 mW cm−2
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Fig. S18 Statistical responsivity from thirty different flexible perovskite film devices without the DPPOCl additive
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Fig. S19 Logarithmic I-V curve of the photodetector before bending test and after 100 bending cycles test based on perovskite devices. a with DPPOCl additive and b without DPPOCl additive under a fixed irradiation power of 416.9 mW cm−2 and dark conditions
Supplementary Table
Table S1 Device performance parameters comparison between previously reported all-inorganic CsPbI3 perovskite film photodetectors and the present perovskite devices
	Device structure
	Substrate
	Responsivity
(A W-1)
	Detectivity
(Jones)
	Response
speed
(rise/decay)
	Wavelength (nm)
	Refs.

	photoconductor
	flexible
	42.1
	1.3 × 1014
	290.0/340.0 μs
	680
	This work

	photodiode
	rigid
	0.2
	2.0 × 1010
	2.0/2.0 μs
	690
	[S1]

	photoconductor
	rigid
	3.0 × 10-4
	1.2 × 109
	[bookmark: OLE_LINK1]2.4/1.1 s
	solar light
	[S2]

	photodiode
	rigid
	0.43
	2.2 × 1011
	0.28/1.1 ms
	550
	[S3]

	photodiode
	rigid
	0.035
	1.8 × 1012
	/
	640
	[S4]

	photodiode
	rigid
	8.2
	1.4 × 1012
	25/30.6 μs
	300-700
	[S5]

	photodiode
	rigid
	0.16
	2.7 × 1012
	13.9/12.7μs
	690
	[S6]

	photoconductor
	flexible
	0.13
	/
	6.0/7.1 ms
	650
	[S7]

	photodiode
	rigid
	0.1
	5.0 × 1013
	/
	450
	[S8]

	photodiode
	rigid
	0.4
	2.4 × 1012
	7 μs/8 μs
	650-680
	[S9]

	photoconductor
	 flexible
	0.75
	3.5 × 1010
	/
	530
	[S10]
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