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[bookmark: OLE_LINK65][bookmark: OLE_LINK54]Supplementary Figure 1 | The photoexcited carriers (electrons and holes) transport process under different applied control voltage. a, When the control voltage is set as 0 V, the photoexcited electrons are transported to the signal electrode and the photoexcited holes are transported to the ground and control electrode. b-d, When the control voltage increases (> 0 V), some photoexcited electrons will be attracted by the control electrode. The transport of photogenerated electrons depends on the competition between the control voltage and the working voltage. Overall, the SNR of the signal electrode can be significantly improved when the control voltage is set as CV (c).
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[bookmark: OLE_LINK95][bookmark: OLE_LINK183][bookmark: OLE_LINK185][bookmark: OLE_LINK26][bookmark: OLE_LINK17]Supplementary Figure 2 | Fabrication process of the MHPs-based FPD with CE. a, A CPI film was deposited on a silicon wafer as the substrate. b, The Ni/Au (5/50 nm) electrode was deposited on the CPI substrate forming a channel with a width/length of 1000/100 μm. c,d, The perovskite precursor solution was spin-coated on the Ni/Au electrode and then annealed on the hot plate at 100 ◦C for 10 minutes to form a perovskite film. e, The perovskite film was wiped off with a clean cotton swab dampened with DMF to expose the test electrode. And the Ni/Au (5/100 nm) control electrode was deposited with a shadow mask.
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[bookmark: OLE_LINK98]Supplementary Figure 3 | The XRD spectra of FA0.92Cs0.04MA0.04PbI3, MAPbI3, and MAPbBr3 films.
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[bookmark: OLE_LINK99][bookmark: OLE_LINK104]Supplementary Figure 4 | Dark current collected by the signal electrode of the MAPbI3 and MAPbBr3 based FPD (thickness=500 nm) varies with the control voltage when the signal electrode is set as 0.1 V (Critical voltage=0.1 V).
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Supplementary Figure 5 | The dark current variation of FPD along with control voltage under specific driving voltage values (0.2, and 0.5 V). The corresponding critical voltage was 0.2 V (a) and 0.5 V (b), respectively.
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[bookmark: OLE_LINK103][bookmark: OLE_LINK105][bookmark: OLE_LINK97][bookmark: OLE_LINK102]Supplementary Figure 6 | Current-voltage curves in terms of dark current collected by the signal electrode and control voltage. a-c, The FPDs with 1 μm FA0.92Cs0.04MA0.04PbI3 film (a) 2 μm FA0.92Cs0.04MA0.04PbI3 film (b) and 1 mm MAPbBr3 single crystal (c). When the thickness of perovskite reaches 1mm, the critical voltage (35 V) is greater than the working voltage (10 V).
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[bookmark: OLE_LINK106][bookmark: OLE_LINK61]Supplementary Figure 7 | Electric field distributions in perovskite film (thickness=500 nm) under different control voltages (0, 0.05, 0.1 and 0.15 V) when the working voltage is 0.1 V.
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[bookmark: OLE_LINK233]Supplementary Figure 8 | Electric field distributions in perovskite film (thickness=1 mm) under different control voltage (0, 10, 25 and 35 V) when the working voltage is 10 V.
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[bookmark: OLE_LINK258][bookmark: OLE_LINK266][bookmark: _Hlk110693988][bookmark: _Hlk110693981]Supplementary Figure 9 | Dependence of responsivity and detectivity on the light intensity at wavelengths of 405 (a), 520 (b), 600 (c), and 800 nm (d).
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Supplementary Figure 10 | Time-resolved photocurrent response of FPDs under weak light illumination (520 nm, 30 pW/cm2) when the control voltage was 0.1 V.
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[bookmark: OLE_LINK259][bookmark: _Hlk110693959][bookmark: _Hlk112184302][bookmark: OLE_LINK177][bookmark: OLE_LINK176][bookmark: _Hlk110618951][bookmark: OLE_LINK180]Supplementary Figure 11 | SNR of the FPD under different light intensities and the error bars are calculated according to variations in the current signal. The SNR of the FPD under the light wavelengths of 405 (a), 600 (b), and 800 nm (c) illumination. The red dashed line represents an SNR of 3.
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[bookmark: _Hlk110693975][bookmark: _Hlk112184327][bookmark: OLE_LINK265]Supplementary Figure 12 | LoD of the FPD at different light wavelengths. 
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[bookmark: OLE_LINK267]Supplementary Figure 13 | Relationship between the response time and working voltage of FPD with/without control voltage modulation.

[image: ]
Supplementary Figure 14 | Photocurrent of conventional and electrical modulated FPD under different working voltage.
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[bookmark: OLE_LINK277][bookmark: OLE_LINK96][bookmark: OLE_LINK178]Supplementary Figure 15 | Fabrication process of the AM-FPD array. a, The CPI film deposited on Si/SiO2 substrate. b, Deposition and patterning of gate electrodes (Ni/Au, 5/30 nm) c, Deposition of SiO2 (100 nm) dielectric layer. d, Deposition, patterning and annealing (300℃, 1 h) of the In2O3 channel layer. e, Deposition and pattering of Ni/Au (5/50 nm) source and drain electrodes. f, Deposition and patterning of the SU-8 passivation layer and CYTOP layer (for patterning perovskite). g, Deposition and patterning of the perovskite for light-sensing. h, Deposition and patterning of the Ni/Au (5/100 nm) control electrode. i, Peel-off of the AM-FPD array from the silicon wafer by electrochemical delamination method1.
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[bookmark: OLE_LINK186]Supplementary Figure 16. Cross-sectional of a single pixel of AM-PFD array.


[bookmark: OLE_LINK188][bookmark: OLE_LINK171][bookmark: OLE_LINK304][bookmark: OLE_LINK288]Supplementary Table S1. Summary of the reported flexible photoconductive-type perovskite photodetector arrays for image sensing (NS: nanosheet; MW: microwire; NW: nanowire).
	[bookmark: _Hlk110455197][bookmark: _Hlk110462313]Materials
	Bias (V) 
	Electric field (V μm-1)
	D* (Jones)
	R (A W-1)
	Wavelength (nm)
	Dark current (pA)
	Sensor area (cm2)
	Pixel number
	ref

	[bookmark: OLE_LINK2]MAPbI3 MW network
	10
	0.05 
	[bookmark: OLE_LINK55][bookmark: OLE_LINK3]1.02 ×1012
	0.1 
	650 
	70
	[bookmark: OLE_LINK6]2.5×2.5
	[bookmark: OLE_LINK1]7×7
	2

	[bookmark: OLE_LINK12][bookmark: OLE_LINK8]single-crystalline aligned MAPbI3 MW array
	-5
	-0.2 
	[bookmark: OLE_LINK50][bookmark: OLE_LINK15][bookmark: OLE_LINK7][bookmark: OLE_LINK14]5.25 ×1012
	13.5 
	420 
	>1000
	[bookmark: OLE_LINK13]1×1
	[bookmark: OLE_LINK11][bookmark: OLE_LINK10]21×21
	3

	MAPbI3 NW
	0.3
	-
	[bookmark: OLE_LINK20]1×1010
	0.035 
	450-780
	-
	[bookmark: OLE_LINK23]1.28×1.28
	[bookmark: OLE_LINK22]32×32
	4

	CsPbBr3 NSs
	10
	0.2
	[bookmark: OLE_LINK21][bookmark: OLE_LINK64]6.4×108
	0.0449 
	450
	-
	72
	1665
	5

	MAPbI3-xClx
	5
	-
	[bookmark: OLE_LINK25][bookmark: OLE_LINK63]9.4×1011
	2.17 
	650
	1.14 0.64×103
	[bookmark: OLE_LINK27]0.5×0.5
	[bookmark: OLE_LINK24]10×10
	6

	CsPbBr3
	5
	-
	[bookmark: OLE_LINK31][bookmark: OLE_LINK32]3.94×1012
	3.15 
	450
	0.33 0.19×103
	[bookmark: OLE_LINK40]0.5×0.5
	[bookmark: OLE_LINK28]10×10
	7

	CsPbBr3
	9
	0.045 
	-
	2.1 
	442
	10000 (under 5 V)
	-
	[bookmark: OLE_LINK30]8×4
	8

	MAPbI3
	5
	-
	[bookmark: OLE_LINK34]7.1×1010
	0.0341 
	405
	-
	-
	[bookmark: OLE_LINK36]8×10
	9

	[bookmark: OLE_LINK57]MAPbX3
	3
	1.5 
	[bookmark: OLE_LINK38]1.41×1012
	14.97 
	530
	-
	-
	[bookmark: OLE_LINK39]10×10
	10

	[bookmark: OLE_LINK56]MAPbI3-xClx
	3
	-
	[bookmark: OLE_LINK43]2.45×108
	1.24×10-5
	300-800
	-
	2.5×2.5
	[bookmark: OLE_LINK41]10×10
	11c

	[bookmark: OLE_LINK58]FAMAPb(Br0.4I0.6)3
	3
	0.04
	[bookmark: OLE_LINK46]3.25×1011
	0.0452
	-
	9.6 × 104
	-
	[bookmark: OLE_LINK45]10×10
	12

	[bookmark: OLE_LINK59]CsPbBr3
	10
	0.1
	[bookmark: OLE_LINK16]3.5×1012
	1.1 
	500
	20
	-
	[bookmark: OLE_LINK4]5×5
	13

	MAPbBr3 MW crystal
	1
	0.01
	[bookmark: OLE_LINK18]1.2×1014
	414 
	365
	>20
	-
	[bookmark: OLE_LINK19]5×4
	14

	[bookmark: OLE_LINK60]Cs2SnI6
	5
	0.05 
	3.02×1010
	1.58 
	455
	>106
	[bookmark: OLE_LINK5]2×2
	[bookmark: OLE_LINK49]3×3
	15

	MAPbBr3
	3
	0.01 
	-
	0.0042 
	405
	-
	-
	6×6
	16

	FA0.92Cs0.04MA0.04PbI3
	0.1
	0.001 
	1.12×1014
	8
	520
	~5
	2×2
	16×16
	This work
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