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Supplementary Table 1. Metrics and physical parameters of current state-of-the-art photodetectors.

	Classific-ation
	Year
	Active
materials
	Illustration power
(Spectral region)
	Responsivity
(A/W)
	Rising time
(μs)
	Ref.
	Notes

	1-10 nW

	inorganic
	2014
	InSe/SiO2
	4.389 nW
(UV)
	157
	50 ms
	1
	

	inorganic
	2022
	TiS3/MoS2
	3.6 nW
(UV −NIR)
	4.9 × 104
	0.4 s
	2
	

	organic
	2019
	2,6-DPA
	5.04 nW
/
	1.3 × 105
	/
	3
	

	organic
	2018
	TFT-CN
	5 nW
(NIR)
	9 × 104
	/
	4
	

	inorganic
	2024
	Sr2Nb3O10
	~3 nW
(UV)
	5.5 × 103
	/
	5
	

	inorganic
	2014
	Graphene
	~3 nW
(Vis)
	~2 × 103
	/
	6
	

	
	2024
	CuPC/GO
	3 nW
(UV −NIR)
10-100 nW
	1.5 × 107
	30 μs
	This work
	

	organic
	2013
	DPP-DTT/
PCBM
	20 nW
(NIR)
	8 × 105
	29 ms
	7
	

	organic
	2017
	CuPC/para-Sexiphenyl
	32.56 nW
(UV)
	430
	/
	8
	

	inorganic
	2013
	Carbon-Fiber/
ZnO-CdS
	89.9 nW
(UV-Vis)
100-1000 nW
	1.9 × 105
	0.2 s
	9
	-0.4%
strain

	inorganic
	2015
	Optical Fiber/ZnO-CdS 
	300 nW
(UV-Vis)
	1.2 × 104
	20 ms
	10 
	-0.85%
strain

	hybrid
	2022
	CdSe/ZnS QD/PDPP2T-TT-OD
	832.5 nW
(Vis)
	1.3 × 10-5
	0.31 s
	11 
	

	inorganic
	2016
	rGO/MoS2
	660 nW
(Vis)
	5.5 × 10-3
	/
	12 
	0.03%
strain

	organic
	2020
	[R-β-MPA]2MAPb2I7
	300 nW
(Vis)
	3.8
	3.5 ms
	13 
	

	organic
	2017
	CH3NH3PbI3
	370 nW
(Vis-NIR)
	81
	0.38 s
	14 
	

	inorganic
	2013
	Graphene/Si
	310 nW
(IR)
	0.13
	/
	15 
	

	inorganic
	2022
	Graphene/Si
	100 nW
(Vis-IR)
	6.0 × 104
	1 μs
	16 
	

	organic
	2024
	Graphene
	400nW
(NIR-MIR)
	40
	/
	17
	

	
	2024
	CuPC/GO
	100 nW
(UV −NIR)
1-10 μW
	4.8 × 105
	30 μs
	This work
	

	inorganic
	2018
	ZnO-Ga2O3
Microwire
	1.994 μW
(UV)
	2.3 × 103
	0.3 s
	17 
	-0.089%
strain

	hybrid
	2017
	CsPbBr3 QD/
DNTT
	2 μW
(Vis)
	1.7 × 104
	50 ms
	18 
	

	inorganic
	2017
	PtS2/h-BN
	3.1 μW
(Vis)
	1.6 × 103
	0.46 s
	19 
	

	inorganic
	2016
	WS2/AuNP
	10 μW
(Vis)
	1.1 × 103
	10 s
	20 
	

	inorganic
	2012
	ZnO
	1.25 μW
(UV)
	1.0 × 103
	142 μs
	21 
	

	hybrid
	2019
	PVK/ZnO/GO
	3.31 μW
(UV)
	81
	0.15 s
	22 
	-1.1%
strain

	organic
	2020
	P3HT:ICBA
	1 μW
(Vis)
	0.27
	35 μs
	23 
	

	organic
	2020
	P3HT:PC70BM
	1 μW
(Vis-NIR)
	14
	/
	24
	

	organic
	2011
	Anthracene-
DTT
	1.4 μW
(Vis)
	1.1 × 104
	/
	25
	

	hybrid
	2019
	MAPbI3/
CdS NA
	3.78 μW
(Vis)
	0.48
	0.54 s
	26
	

	organich
	2018
	P3HT:PCBM
	1.5 μW
(Vis)
	0.086
	/
	27
	

	inorganic
	2017
	Graphene/SiC
	5 μW
(Vis)
	18
	/
	28 
	

	inorganic
	2017
	Fluorographene
	5 μW
(UV-Vis)
	1.5 × 103
	80 ms
	29
	

	inorganic
	2017
	Graphene/WS2/MoS2
	4.76 μW
(Vis)
	1.0 × 103
	/
	30
	

	inorganic
	2014
	WSe2
	8 μW
(Vis)
	0.21
	/
	31
	

	inorganic
	2013
	Graphene/Si
	~1 μW
	0.1
	/
	32
	

	
	2024
	CuPC/GO
	1 μW
(UV −NIR)
10-100 μW
	4.99 × 104
	30 μs
	This work
	

	inorganic
	2020
	CdSe/CdTe
NA
	50 μW
(UV −IR)
	0.025
	0.7 s
	33 
	35 kgf

	inorganic
	2020
	CsPbBr3 QD
	19.8 μW
(Vis)
	10
	/
	34 
	

	inorganic
	2020
	MoTe2
	30 μW
(NIR)
	0.50
	/
	35 
	

	inorganic
	2017
	MoTe2/Si
	19 μW
(NIR)
	4.8 × 10-3
	/
	36 
	

	inorganic
	2021
	Si/SiN
	10 μW
(Vis)
	0.83
	/
	37 
	

	organic
	2009
	ABT
	30 μW
(Daylight)
	1.0 × 103
	/
	38 
	

	organic
	2020
	PTB7-Th/
CO1-4Cl
	54 μW
(Vis-NIR)
	0.50
	/
	39 
	

	organic
	2024
	PTAA:DRCN5T/P3HT:PC71BM
	57μW
(UV)
	94
	35ms
	40
	

	organic
	2023
	(PCE10):BTPV-4F-eC9
	20μW
(NIR)
100-1000 μW
	0.56
	8μs
	41
	

	inorganic
	2015
	ZnO/ZnS NA
	780 μW
(UV-Vis)
	0.20
	1 s
	42 
	0.40 kgf

	inorganic
	2015
	CdSe/
ZnTe NA
	300 μW
(UV-Vis)
	1.6 × 10-3
	0.1 s
	43 
	0.30 kgf

	inorganic
	2015
	ZnO NA
	130 μW
(UV)
	0.027
	/
	44 
	-0.6%
strain

	inorganic
	2020
	Ag/ZnO/
PbS QD
	500 μW
(UV-Vis)
	20
	1 ms
	45 
	

	organic
	2022
	(PMA)2PbCl4 Single-Crystal Array
	318 μW
(UV)
	0.16
	73 μs
	46 
	0.71%
strain

	organic
	2023
	PVDF/DMF/
water
	640 μW
(Vis)
	2.4 × 10-5
	0.43 s
	47 
	3.1%
strain

	inorganic
	2019
	InSe/GaSe
	300 μW
(Vis)
	84
	20 ms
	48 
	

	inorganic
	2019
	Ti3C2
	300 μW
(Vis-NIR)
	0.28
	/
	49 
	

	inorganic
	2015
	ZnO Networks
	450 μW
(UV)
	13
	/
	50 
	

	organic
	2015
	CH3NH3PbI3
	600 μW
(UV-NIR)
	56
	5.7 μs
	51 
	

	hybrid
	2023
	CuPC/Ga2O3
	100 μW
(UV)
	5.5 × 10-4
	30 ms
	52 
	

	inorganic
	2017
	Graphene/
MoTe2
	150 μW
(Vis)
	0.20
	/
	53 
	

	organic
	2009
	PDDTT/
PC60BM
	220 μW
(UV-NIR)
	0.17
	/
	54
	

	
	2024
	CuPC/GO
	100 μW
(UV-NIR)
1 mW-100 mW
	540
	30 μs
	This
work
	

	inorganic
	2016
	GaN
membrane
	3.5 mW
(UV)
	0.030
	0.1 s
	55 
	1%
strain

	inorganic
	2017
	Si/CdS NA
	3 mW
(NIR)
	19
	9.7 s
	56 
	-0.16‰
strain

	inorganic
	2021
	ZnO/GaN NA
	20 mW
(UV)
	0.37
	/
	57 
	0.56%
strain

	inorganic
	2017
	α-CsPbI3/
NaYF4:Yb,Er QD
	10 mW
(UV-IR)
	1.5
	5 ms
	58 
	

	hybrid
	2017
	PEDOT:PSS/
ZnO NA
	2.3 mW
(UV)
	5.5 × 10-3
	0.1 s
	59 
	0.45%
strain

	organic
	2018
	CH3NH3PbI3
	4.965 mW
(Vis)
	1.7
	0.227 s
	60
	72.46
kPa

	hybrid
	2022
	CsPbI3-PVDF
	10 mW
(UV)
	3.0 × 10-4
	2.4 s
	61
	2.2%
strain

	hybrid
	2022
	Cs2SnI6-PVDF
	100 mW
(UV)
	3.0 × 10-4
	/
	62
	1%
strain

	inorganic
	2015
	Black phosphorus
	1.35 mW
(NIR)
	7.2 × 10-3
	40 μs
	63
	

	inorganic
	2018
	GaAs/AlGaAs 
	78 mW
(IR)
	0.20
	/
	64
	

	inorganic
	2015
	Black phosphorus
	1.91 mW
(NIR)
	0.66
	/
	65
	

	inorganic
	2018
	Si/CdS
	1.1 mW
(UV-NIR)
	5.9 × 10-3
	492 μs
	66
	

	inorganic
	2018
	rGO/CdS NA 
	1.33 mW
(UV-NIR)
	5.8 × 10-4
	1.7 ms
	67
	-0.4%
strain

	organic
	2020
	COi8DFIC/MAPbBr3
	100 mW
(Vis-NIR)
	0.16
	0.1 μs
	68
	

	organic
	2012
	CuPC/H2TPyP NA
	5.51 mW
(Daylight)
	1.2 × 10-8
	/
	69
	

	organic
	2012
	CuPc/C60
	100 mW
(Vis)
	0.044
	/
	70
	

	hybrid
	2020
	Fe3(THT)2(NH4)3
	5.6 mW
(Vis-NIR)
	4.0 × 10-3
	2.3 s
	71
	

	inorganic
	2009
	Graphene
	3 mW
(NIR)
	5.0 × 10-4
	/
	72
	

	inorganic
	2012
	Graphene/PbSe/TiO2
	100 mW
(Daylight)
	0.51
	/
	73
	

	organic
	2023
	QC-based coupling compound
	4 mW
(NIR)
	0.067
	/
	74
	

	organic
	2023
	PM6:Y6/FAMAPbI3/PFN-Br
	2.4 mW
(NIR)
	1.5
	5.6μs
	75
	

	organic
	2024
	P3HT/
EH-IDTBR
	4mW
(Vis)
	0.083
	/
	76
	

	inorganic
	2025
	Graphene/
PtSe2/Si
	100mW
(Vis-IR)
	0.02
	48μs
	78
	

	
	2024
	CuPC/GO
	10 mW
(UV −NIR)
	5.8
	30 μs
	This work
	



List of abbreviations:
In the column of “Notes”, 1 kgf = 9.8 N.
QD = quantum dot; NA = nanowires array/nanorods array; GO = graphene oxide; rGO = reduced graphene oxide;
PVK = poly(9-vinylcarbazole)
TFT-CN = furan-thiophene quinoidal compound;
DPP-DTT = poly(N-alkyl diketopyrrolo-pyrrole dithienylthieno[3,2-b]thiophene);
PDPP2T-TT-OD = poly[2,5-(2-octyldodecyl)-3,6-diketop yrrolopyrrole-alt-5,5-(2,5-di(thien-2-yl)thieno [3,2-b]thiophene)];
PC70BM = (6,6)-phenyl-C70 butyric acid methyl ester;
DTT = 2-ethynyl-5-hexyldithieno[3,2-b:2’,3’-d]thiophene;
DPA = diphenylanthracene; 
ABT = anthra[2,3-b]benzo[d]thiophene;
QC = 2-[4-oxonaphthalen-1(4H)-ylidene]malononitrile;
PTAA = poly[(bis(4-phenyl)(2,4,6,triMethylphenyl)aMine];
DRCN5T = 2,2'[(3,3''',3'''',4'-tetraoctyl[2,2':5',2'':5'',2''':5''',2''''-quinquethiophene]-5,5''''-diyl)bis[(Z)methylidyne(3-ethyl-4-oxo-5,2-thiazolidinediylidene)]]bis-propanedinitrile;
(PCE10):BTPV-4F-eC9 = poly([2,6′-4,8-di(5-ethylhexylthienyl)benzo[1,2-b;3,3-b]dithiophene]{3-fluoro-2[(2-ethylhexyl)carbonyl]thieno[3,4-b]thiophenediyl};
PDDTT = poly(5,7-bis(4-decanyl-2-thienyl)-thieno (3,4-b)diathiazole-thiophene-2,5);
PC60BM = (6,6)-phenyl-C60-butyric acid methyl ester;
DNTT = dinaphtho[2,3-b:2′,3′-f]thieno[3,2-b]thiophen;
PC71BM = (6,6)-phenyl C71 butyric acid methyl ester;
P3HT = Poly(3-hexylthiophene-2,5-diyl);
EH-IDTBR = 5,5’-[[4,4,9,9-Tetrakis(2-ethylhexyl)-4,9-dihydro-s-indaceno[1,2-b:5,6-b’]dithiophene-2,7-diyl]bis(2,1,3-benzothiadiazole-7,4-diylmethylidyne)]bis[3-ethyl-2-thioxo-4-thiazolidinone
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[bookmark: _Hlk199074565]Supplementary Fig. 1 | Photocurrent at various pressures of 0, 20, 40, 100, and 240 kPa, respectively, under visible-light of 635 nm illumination. Incident power Ein = 3 nW.
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[bookmark: _Hlk194133323]Supplementary Fig. 2 | Rise (τr) and decay (τd) times of the photodetector without external pressure. The incident light has a wavelength of 635 nm and a power of 3 nW.
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[bookmark: _Hlk187915995]Supplementary Fig. 3 | Transient absorption (TA) spectra of the unoptimized CuPC@GO membrane. The laser pump is at a wavelength of 400 nm.
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[bookmark: _Hlk197246656]Supplementary Fig. 4 | Ultraviolet-visible spectroscopy (UV-vis) results of the aqueous solutions of CuPC (a) and GO (b). The test wavelengths are 200-1100 nm.
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[bookmark: _Hlk187653327][bookmark: _Hlk199006915]Supplementary Fig. 5 | Performances for the CuPC@GO photodetector in a small package at different time spots. (a-c) Photocurrent‒voltage performances for the three samples, respectively. The term “t = 0” in the legend corresponds to the case that the photodetector is just encapsulated into a small package. (d) Time evolution of the responsivity (R) for the three photodetector samples. Columns indicate the average values of three samples at given time spots; the square, triangle, and circle symbols represent the R-values obtained from samples 1, 2, and 3, respectively. The incident light has a wavelength of 635 nm and a power of 3 nW.
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[bookmark: _Hlk180198744]Supplementary Fig. 6 | Stability of the CuPC@GO photodetector. Long-term cyclic stability of the photodetector. The brown squares indicate the magnified areas around 500 s, 1000 s, and 2000 s, respectively. Insets are enlarged plots corresponding to the three regions enclosed by the brown square. The peak voltage decreases by less than 3% over 2000 cycles.


[bookmark: _Hlk182412367]CuPC@GO-based photodetector array for ultrasensitive imaging
As a proof-of-concept to demonstrate the capabilities of the CuPC@GO photodetector as a vision sensor at the chip scale, a 3 × 3 imaging array (N = 9) of the photodetectors with a pixel diameter of 1 mm was fabricated (Supplementary Fig. 7a,b). Explicitly, at pressure ~ 240 kPa, the CuPC@GO membrane can obtain the ultrahigh photoresponsivity. Then the CuPC@GO membrane was stabilized by the packaging process to keep the photoresponsivity for long-term usage. The pixels in the array also achieved a high responsivity with R-values more than 106 A/W (Supplementary Fig. 7c).
Image patterns of the letters including “X” and “U” were projected on the array. The input light irradiation is ~ 3 nW for each pixel. The currents of each photodetector were measured and reconstructed into an image, in which the gray level of each pixel corresponds to the log value of the current (Supplementary Fig. 7d). As a result, significant current enhancement is achieved on the irradiated pixels, and the reconstructed images are consistent with the projected patterns. The maximal current enhancement obtained is ~ 0.5 mA. This prototype of vision sensor indicates that the CuPC@GO photodetector is easily scalable and provides various possibilities for ultrasensitive imaging systems.
 [image: ]
Supplementary Fig. 7 | CuPC@GO-based photodetector array for ultrasensitive imaging. (a) Schematic of the photodetector array for imaging. (b) Photography of the 3 × 3 imaging array based on the CuPC@GO photodetector. (c) Responsivity of each pixel on the array. Data are presented as the mean value with standard deviation taken from three independent experiments. (d) Reconstructed images for projected letters of “X” and “U” on the photodetector array. The gray level of each pixel corresponds to the log value of the current.
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