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[bookmark: OLE_LINK4][bookmark: OLE_LINK6]Fig. S1 a-c Fabrication process of vertical heterostructures for flexible photodetector arrays. (a) 2-inch MoS2/SiO2/Si prepared by CVD, (b) GaN NRAs/MoS2/SiO2/Si prepared by MBE, (c) GaN NRAs/MoS2 etched by HF, (d) GaN NRAs/MoS2/ PEDOT:PSS flexible heterojunction, (e) GaN NRAs/MoS2/PEDOT:PSS flexible photodetector arrays, and corresponding (f-h) SEM images. i-m EDS mapping of GaN NRAs/MoS2/PEDOT:PSS heterojunction.
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Fig. S2 Transmittance before and after GaN NRAs/MoS2 was transfer onto PEDOT:PSS/ITO/PET
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Fig. S3 Raman spectra of vertical GaN/MoS2/PEDOT:PSS heterojunction at different strains
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Fig. S4 a Schematic diagram and simulated atomic configuration of the vertical heterostructure. (b) XPS full survey spectra of GaN/MoS2/PEDOT:PSS and original MoS2. (c-f) Mo 3d, S 2p, Ga 3d and N 1s XPS spectra for GaN/MoS2/PEDOT:PSS, refered to fitted XPS spectra for pure MoS2/SiO2/Si
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[bookmark: _Hlk159835105]Fig. S5 a UV-vis absorption spectrum for GaN/MoS2/PEDOT:PSS. (b) XPS valence band edge (VB) and (c) ultraviolet photoelectron spectra (UPS) work function spectra for MoS2, PEDOT:PSS and GaN NRAs. The work functions (Φ) can be obtained from the difference between the photon energy of radiation (21.21 eV) and the second electron cutoff energy
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Fig. S6 The local density of states (LDOS) of hybrid heterojunction
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Fig. S7 Transient absorption (TA) mapping of MoS2 and GaN/MoS2 at different delays
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Fig. S8 Typical I–V characteristics (in logarithmic ordinate scale) of GaN/MoS2 and GaN/MoS2/PEDOT:PSS photodetectors under 365 nm illumination of 1.12 mW/cm2
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Fig. S9 a The output electrical power (Pel) of GaN/MoS2/PEDOT:PSS heterojunction. 
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Fig. S10 The noise spectral densities (Sn) as a function of frequency by taking the Fourier transform of dark current traces
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Fig. S11 The EQE as function of light power density
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Fig. S12 (a) The schematic of the response time test and (b) multiple rapid-changing impulse responses under 5kHz and 3 kHz pulsed 365 nm light
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Fig. S13 (a) I-V characteristics and (b) Pel of the photodetectors at different strain
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Fig. S14 The temporal photoresponse of device at different strain
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Fig. S15 The photoresponse of device (a) at fresh state and after (b) 1000 and (c) 2000 bending cycles
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Fig. S16 Variations in detectivity for the different strained photodetectors under increasing illumination power densities
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Fig. S17 Power-dependent (0.008~5 mW) PL spectra for MoS2 and GaN/MoS2
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Fig. S18 PL spectrum at different strains normalized by peak area
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Fig. S19 The simulations of the GaN nanowire piezopotential distribution for different strains
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[bookmark: _Hlk176119075]Fig. S20 The schematic of the image sensing analysis system
Table 1 Summary of key parameters of self-powered flexible and similar material structured photodetectors in this work and previous reports
	Description
	Flexibility
	λ (nm)
	R (A/W)
	D* (Jones)
	τr/τd
	Refs.

	GaN NRAs/MoS2
/PEDOT:PSS
	Yes
	365
	1.47~2.47
	1.2×1011~
2.6×1011
	54/71~
40/45µs
	This work

	GaN NRAs/ZnO film
	Yes
	325
	2.82
	6.82×1013
	6.9/6.4ms
	[S1]

	1D GaAs/2D WSe2
	Yes
	532
	0.51
	6.0×1011
	NA
	[S2]

	1D Se/2D InSe
	Yes
	460
	0.11
	5.6×1011
	30/37ms
	[S3]

	2D Ga2O3/2D PbI2
	Yes
	405
	0.105
	3.85×1011
	2/3ms
	[S4]

	PbI2 Nanoplates
	Yes
	405
	0.65
	0.95×1013
	2/3ms
	[S5]

	2D MoS2/Au
	Yes
	450
	0.431
	2.54×108
	40/40ms
	[S6]

	Multilayer γ-InSe
	Yes
	400
	0.824
	1.7×1012
	20/10µs
	[S7]

	Cs3Cu2I5/PEDOT:PSS
	Yes
	275
	0.17
	1.0×1013
	177/195µs
	[S8]

	PEDOT:PSS/TiO2/ZnO
	Yes
	325
	1.257
	2.9×1013
	0.52/0.87s
	[S9]

	FA0.8PEA0.2SnI3
	Yes
	630
	0.262
	2.3×1011
	25/42µs
	[S10]

	MoS2/GaN
	No
	365
	0.015
	4.7×1013
	4/8ms
	[S11]

	MoS2/GaN
	No
	532
	0.13
	3.8×1010
	18/123ms
	[S12]

	GaN/PEDOT:PSS
	No
	365
	0.96
	5.7×1012
	60/124ms
	[S13]
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