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[bookmark: OLE_LINK48][bookmark: OLE_LINK91]Supplementary Table S1. Performance comparison with reported patterned monochrome QLED devices.
	Method
	Fabrication 
method
	Material
	Color
	PL pixel size / PPI
	EL pixel size /PPI
	EL pixel array peak 
EQE
	Ref:

	[bookmark: _Hlk187156166]Photolithography 
	Photolithographic template，photoresist
	CdSe
	R
	N/A
	1588
3175
6350
	R 18.8 %
R 15.8%
R 13.7 %
	This work

	Photolithography 
	Photolithographic template，photoresist
	CdSe
	B
	N/A
	1588
3175
6350
	B 8.1 %
B 9%
B 4.3%
	This work

	Photolithography
	[bookmark: OLE_LINK42]ligand 
crosslinking, mask
	CdSe, InP
	R, G, B
	1270
	N/A
	N/A
	1

	Photolithography
	photoacid generator,
in situ ligand exchange，
mask
	CdSe
	R, G, B
	Line 1.5 μm
	N/A
	[bookmark: OLE_LINK52]N/A
	2

	Photolithography
	ligand crosslinking,
mask
	CdSe
	R, G
	~5000
	N/A
	N/A
	3

	Photolithography
	ligand cleavage
	CdSe，CdZnS
	[bookmark: OLE_LINK68]R, G, B
	N/A
	[bookmark: OLE_LINK69]N/A
	5.6%
	4

	Photolithography
	ligand 
crosslinking,
mask
	InP，CdSe，PbS
	R, G, B
	~12700
	N/A
	N/A
	5

	Photolithography
	ligand 
crosslinking,
mask
	CdZnSe
	R, G, B
	Line ~3 μm
	N/A
	N/A
	6

	Photolithography
	[bookmark: OLE_LINK67]ligand 
crosslinking, mask
	CdSe, InP
	R, G, B
	15875
	~30
	[bookmark: OLE_LINK43]N/A
	7

	Photolithography
	ligand 
crosslinking, mask
	CsPbX3, FAPbX3
	[bookmark: OLE_LINK157]R, G, B
	~1664
	~400
	N/A
	8

	Photolithography
	Photolithographic template，photoresist SU8
	CdSe
	R,
G, 
B
	N/A
	~6000
	16.5%, 20.1%,
12.7%
	9

	[bookmark: OLE_LINK53]Inkjet printing
	electrohydrodynamic printing
	CdSe/CdZnSeS, CdSe/CdS/ZnS
	R, G
	~465
	~421
	R 2.6%
G 2.5%
	10 

	Inkjet printing
	electrohydrodynamic printing
	CdSe
	RG two color
	500
	500
	N/A
	11

	Inkjet printing
	electrohydrodynamic printing
	CdSe
	R
	306
	306
	0.55%
	12

	Transfer printing
	
	CdSe/ZnS
	R, G
	9072,
25400
	9072
	R 14.72%，
G 7.6%
	13

	Screen printing
	
	MAPbX3
	[bookmark: OLE_LINK71]R, G, B
	~508
	~550
	G<0.1%
	14

	[bookmark: OLE_LINK49]Transfer printing
	
	CsPbX3
	R, G
	2550
	2550
	N/A
	15

	Transfer printing
	
	CdSe
	R, G, B
	2565, 20526
	N/A
	N/A
	16

	[bookmark: _Hlk187135444]Electrophoretic deposition
	patterned three electrode substrates
	CdSe
	R, G, B
	252, 1093
	N/A
	N/A
	17

	Electrostatic force-induced deposition
	[bookmark: OLE_LINK72]photoresist
	CdSe, CsPbBr3
	R,
G
	1104,
3031
	[bookmark: OLE_LINK75]N/A
	R 15.6%，
G 3.9%
	18

	Laser method
	Continuous wave laser
	CsPbX3
	R
	10160
	5000
	R 10.2%
G 15.8%
B 4.4%
	19

	Laser method
	Femtosecond 
laser
	2D perovskites
	G
	~5000
	N/A
	NA
	20

	Electrophoretic deposition
	Orthogonal alternating electric field, photoresist
	CdSe, CsPbBr3
	R,

	254,
507,
1037,
23090
	254,
507,
1037,
	16.5%,
14.4%
11.7%
	21



Supplementary Table S2. Performance comparison with reported patterned full-color Micro-QLED devices.
	Method
	Fabrication 
method
	Materials
	Color
	PL PPI
	EL pixel size PPI
	EL array 
EQE max
	Ref:

	Photolithography 
	Photolithographic template，QD photoresist
	CdSe
	Full color
	N/A
	1184
	4.8%
	This work

	Transfer printing
	TFT
	CdSe，
4-inch demo
	Full color
	N/A
	~100
	N/A
	22

	Inkjet printing
	TFT
	5- and 14-inch demo AMQLED
	Full color
	N/A
	~80
	N/A
	23

	Photolithography
	Photoresist, lift-off, mask
	CdSe
	[bookmark: OLE_LINK54]Full color
	500
	500
	R 8.3 cd·A-1,
G 9.8 cd·A-1,
B 0.02 cd·A-1
	24

	Photolithography
	ligand 
crosslinking
	CdSe
	Full-color
	1400
	N/A
	N/A
	3

	Photolithography
	ligand 
crosslinking,
mask
	InP
	Full color
	3240
	N/A
	N/A
	5

	Transfer printing
	
	CsPbX3
	Full color
	847, 1693, 2550
	N/A
	N/A
	15

	Transfer printing
	
	CdSe
	Full color
	2565
	N/A
	N/A
	16

	Transfer printing
	
	CdSe
	Full color
	~60
	~60
	1.6%
	25

	Transfer printing
	
	CdSe
	Full color
	6350

	6350

	3.36%
	26

	Electrophoretic deposition
	patterned three electrode substrates
	CdSe
	Full color
	1075
	[bookmark: OLE_LINK90]N/A
	N/A
	17

	Asymmetric wettability interface
	Photoresist, direct laser writing
	CdSe
	[bookmark: OLE_LINK77]Full color
	~1278
	N/A
	0.944%
	27
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[bookmark: OLE_LINK58][bookmark: OLE_LINK40][bookmark: OLE_LINK141][bookmark: OLE_LINK57]Supplementary Fig. S1 Optical microscope image of photolithography template. Pixel sizes ranges from 2 μm × 2 μm to 20 μm × 20 μm.
[image: ]
Supplementary Fig. S2. Electroluminescence (EL) optical microscope images of blue Micro-QLED device with pixel size of 20 μm × 20 μm.

[image: ]
[bookmark: OLE_LINK85]Supplementary Fig. S3 EL optical microscope images of blue Micro-QLED device. EL active area is 4 mm2. Pixel size is 12 μm × 12 μm.

[image: ]
Supplementary Fig. S4 EL optical microscope images of blue Micro-QLED device under a driving voltage of 2.5 – 4 V. Pixel size is 12 μm × 12 μm. 
[image: ]
[bookmark: OLE_LINK16]Supplementary Fig. S5 EL spectra of blue Micro-QLED and pristine QLED devices and a photograph of the operating Micro-QLED 
[image: ]
[bookmark: OLE_LINK6]Supplementary Fig. S6 EL image and optical microscope images of red Micro-QLED device. EL active area is 4 mm2. Pixel size is 12 μm × 12 μm. Luminance uniformity > 82%.
[image: ]
Supplementary Fig. S7 EL optical microscope images of red Micro-QLED devices under the driving voltage. Pixel size is 12 μm × 12 μm, 8 μm × 8 μm, 2 μm × 2 μm. 
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[bookmark: OLE_LINK4]Supplementary Fig. S8 EL optical microscope images of red Micro-QLED device under a driving voltage of 2 – 4 V. Pixel size is 12 μm × 12 μm.
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[bookmark: _Hlk192187354][bookmark: _Hlk192187420][bookmark: _Hlk192187378]Supplementary Fig. S9 a, EL spectra of red Micro-QLED with a pixel of 12 μm × 12 μm and pristine QLED devices and a photograph of the operating Micro-QLED. b, J-V-L curves of red Micro-QLED and pristine QLED devices. c, EQE curves versus luminance of patterned red Micro-QLED. d, pixel-sizes-dependent peak EQEs of multiple QLED devices (pristine red QLED and red Micro-QLED). Error bar represents the standard deviation of the data collected from > 6 samples. 

[image: ]
[bookmark: OLE_LINK20][bookmark: OLE_LINK41][bookmark: OLE_LINK1]Supplementary Fig. S10 a–c, AFM images in the Micro-QLED manufacturing process, including the 20 μm × 20 μm photolithography template, after preparing PEDOT: PSS (hole injection layer, HIL) and TFB layers, and after preparing QDs layers. d–f is a magnified view of the selected square within the pixel area. 
[image: ]
Supplementary Fig. S11 a, Height profiles of atomic force microscopy (AFM) images in the Micro-QLED manufacturing process. b, Schematics diagram of PEDOT: PSS film based on reduced pixels size. 
[image: ]
[bookmark: OLE_LINK2][bookmark: OLE_LINK5][bookmark: OLE_LINK3]Supplementary Fig. S12 a, AFM image of the 4μm × 4μm photolithography template. b, AFM image of Micro-QLED device with PEDOT: PSS, TFB and QDs layers. c, Height profiles of AFM images. d, Schematics diagram of multi-functional films based on the photolithography template with 4 μm × 4 μm pixels size. 

[image: ]
Supplementary Fig. S13 Current density-voltage characteristics of hole-only device using the pristine ITO substrate (reduced HIL concentration). Hole-only device structure: PEDOT: PSS/TFB/QDs/MoO3/Al. The right image is an enlarged version of the left with the voltage range is 0.5 – 1 V.
[image: ]
[bookmark: OLE_LINK101]Supplementary Fig. S14 HIL concentration-dependent current density characteristics of hole-only device. 
[image: ]
Supplementary Fig. S15 Peak EQEs of red Micro-QLED versus HIL concentration, using the ITO substrate and the photolithography template. Error bar represents the standard deviation of the data collected from > 6 samples.

[image: ]
Supplementary Fig. S16 J-V-L curves and EQE curves of blue Micro-QLED devices using the patterned template of 4 μm × 4 μm. The HIL concentration is 1 HIL (a), 0.8 HIL (b), 0.6 HIL (c), 0.4 (d), 0.2 HIL (e).

[image: ]
Supplementary Fig. S17 J-V-L curves and EQE curves of red Micro-QLED devices using the patterned template of 4 μm × 4 μm. The HIL concentration is 1 HIL (a), 0.8 HIL (b), 0.6 HIL (c), 0.4 (d), 0.2 HIL (e).
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Supplementary Fig. S18 J-V-L curves and EQE curves of red Micro-QLED devices using the patterned template of 2 μm × 2 μm. The HIL concentration is 1 HIL (a), 0.8 HIL (b), 0.6 HIL (c), 0.4 (d), 0.2 HIL (e). 
[image: ]
[bookmark: _Hlk198384560]Supplementary Fig. S19 The schematic diagram of full-color Micro-QLED pixel. 
[image: ]
[bookmark: OLE_LINK132]Supplementary Fig. S20 QDCC fabrication process and optical microscope images with a pixel size of 20 μm × 20 μm (a, b) and 8 μm × 8 μm (c, d). 
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Supplementary Fig. S21 The thickness dependent blue light absorbance efficiency and photoconversion efficiency for red and green QDPR films. 
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[bookmark: OLE_LINK94][bookmark: OLE_LINK7][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: _Hlk192698988][bookmark: _Hlk192698783]Supplementary Fig. S22 a, Color gamut of the full-color color-converted Micro-QLED in the CIE color space established in 1931 (CIE 1931). The CIE coordinate of the blue light is (0.1082, 0.1118), while the CIE coordinates of the green and red emissions are (0.2223, 0.7505) and (0.6921, 0.3078). The area of the color-converted Micro-QLEDs was 110.8% of the NTSC color gamut with a coverage ratio of 95.8%, 115.3% of the DCI-P3 color gamut with a coverage ratio of 91.1%. b, CIE coordinates of the color-converted device. The CIE coordinate of the white light is (0.3515, 0.3893). 
[bookmark: _Hlk198300488][image: ]
Supplementary Fig. S23 J- V- L curves and EQE curves versus luminance of color-converted Micro-QLED with QDCC of 20 μm × 20 μm.
[image: ]
[bookmark: OLE_LINK155][bookmark: _Hlk198492753]Supplementary Fig. S24 The schematic diagram of a single Micro-QLED pixel with electron and hole injection. 
[image: ]
Supplementary Fig. S25 Comparison of Micro-QLED performance including EQE and PPI (patterned Micro-QLED EL) in this work (five-pointed star) and other reported works. Note: reference 9 was published during the revision of this work.
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