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Supplementary Note 1
[bookmark: _Hlk136876341]Fabrication of EOD and HOD. 
The structure of EODs is: ITO/ZnMgO/TFB/QDs/ZnMgO/Al and ITO/ZnMgO/TFB/PBO/QDs/ZnMgO/Al. HODs were fabricated with a structure of ITO/PEDOT:PSS/TFB/QDs/MoO3/Al and ITO/PEDOT:PSS/TFB/PBO/QDs/MoO3/Al. The EODs and HODs were fabricated using ITO glass substrates. Before use, these substrates were ultrasonically cleaned with detergent, deionized water, acetone, and isopropanol for 15 min, respectively, and then treated with UV ozone for 15 min. 
For fabricating the EODs, ZnMgO (20 mg mL-1) was spin-coated at 2000 rpm for 30 s, followed by baking at 80 °C for 30 min. Then, TFB was spin-coated at a concentration of 6 mg mL-1 in chlorobenzene (3000 rpm for 50 s), and then baked at 150 °C for 30 min. Next, the PBO solution in DMF was spin-coated at 3000 rpm for 30 s and baked at 120 °C for 30 min. Subsequently, the blue CdZnS/ZnS QDs solution in n-octane was then spin-coated at 2000 rpm for 40 s. In turn, ZnMgO (20 mg mL-1) was spin-coated at 2000 rpm for 30 s, followed by baking at 80 °C for 30 min. Finally, an Al anode was deposited via thermal evaporation at a rate of ≈ 0.1 nm s-1 under a high vacuum of 4×10-6 Torr. 
[bookmark: OLE_LINK4]For fabricating the HODs, the mixed solution (1:1) of PEDOT:PSS (poly(3,4-ethylenedioxythiophene)/poly(styrenesulfonate), AI 4083) and isopropanol used as HILs, was spin-coated onto the ITO substrates at the spin speed of 5500 rpm and baked at 150 °C for 15 min in air. Then, these substrates were immediately transferred to the N2-filled glove box for spin-coating of TFB, PBO and QDs. TFB was spin-coated at a concentration of 6 mg mL-1 in chlorobenzene (3000 rpm for 50 s), and then baked at 150 °C for 30 min. Next, the PBO solution in DMF was spin-coated at 3000 rpm for 30 s and baked at 120 °C for 30 min. Subsequently, the blue CdZnS/ZnS QDs solution in n-octane was then spin-coated at 2000 rpm for 40 s. In turn, MoO3 and Al anode were deposited via thermal evaporation at a rate of ≈ 0.1 nm s-1 under a high vacuum of 4×10-6 Torr, forming a 10 nm MoO3 layer and 100 nm anode. 
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Supplementary Figure 1. Hall effect measurements. The hole mobility of PBO, TFB, PVK, TCTA, CBP and TPD.
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Supplementary Figure 2. AFM measurements of TFB, TFB/PBO, TFB/QD, TFB/PBO/QD films. (a) AFM topographies, (b) line scan and (c) 3D images.
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Supplementary Figure 3. Schematic device structure, cross-sectional SEM image of QD-LED device and element distribution of each layer.
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Supplementary Figure 4. CIE coordinate of QD-LEDs with PBO.
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[bookmark: OLE_LINK10][bookmark: _Hlk90108052]Supplementary Figure 5. QDs characterizations. (a) TEM image and histogram of diameters of 50 CdZnS/ZnS QDs. (b) XRD pattern of as-prepared QDs. Black line indicates the peak positions of standard references of bulk zinc-blende ZnS. (c)-(e) Energy dispersive spectroscopy (EDS) elemental mapping of Zn, Cd and S element in CdZnS/ZnS core/shell QDs. (f) Absorption and PL spectra of CdZnS/ZnS core/shell QDs. The inset is the photograph of QD-octane dispersion under UV irradiation.
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[bookmark: OLE_LINK5]Supplementary Figure 6. Device performances of QLEDs with PBO layers of different thicknesses. (a) J-V-L and (b) EQE-V characteristic curves.
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Supplementary Figure 7. Transient EL measurements. Transient EL spectra for the devices under (a) 4.0 V and (b) 5.0 V without and with PBO.
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Supplementary Figure 8. EA measurements for the devices with and without PBO. The EA spectra with different biases of fresh devices without (a) and with (c) PBO. The EA spectra with different biases of degraded devices (turn on for 30 min under 5 V bias) without (b) and with (d) PBO.


Supplementary Table 1. Comparison of state-of-the-art blue QD-LEDs in previous literature with the current work.
	Blue QD-LEDs
	Year
	Structure
	PL (nm)
	PL QY (%)
	EQE (%)
	Lmax
 (cd m-2)
	τ50 (h)
	EL
(nm)
	Ref.

	Deep blue
	2012
	ITO/PEDOT:PSS/PVK/ZnSe/ZnS/ZnO/Al
	420
	
	0.65
	--
	--
	430
	1

	
	2012
	ITO/ZnO/CdZnS@ZnS/CBP/MoO3/Al
	433
	70-80
	1.7
	2250
	--
	437
	2

	
	2013
	ITO/PEDOT:PSS/PVK/ZnCdS/ZnS/ ZnO/Al
	452
	98
	7.1
	2624
	--
	452
	3

	
	2014
	ITO/PEDOT:PSS/TFB/ZnxCd1-xS/ZnS/ ZnO/Al
	441
	100
	3.8
	4100
	--
	445
	4

	
	2015
	ITO/PEDOT:PSS/TFB/ZnCdS/ZnS-OT/ ZnO/Al
	441
	90
	12.2
	7600
	--
	443
	5

	
	2015
	ITO/PEDOT:PSS/PVK/Cd1-xZnxS@ZnS/ ZnO/Al
	455
	70-75
	10.7
	4000
	1000
	455
	6

	
	2015
	ITO/PEDOT:PSS/PVK/ZnSe/ZnS/ZnO NPs/Al
	425
	83
	7.83
	2623
	--
	429
	7

	
	2015
	ITO/PEDOT:PSS/TFB:PVK/ZnSe/ZnS/ZnO NPs/Al
	425
	80
	7.39
	2856
	--
	430
	8

	
	2017
	ITO/PEDOT:PSS/TFB/ZnxCd1-xS/ZnS/ZnO NPs/Al
	442
	93
	11.9
	10400
	4300
	455
	9

	
	
	ITO/PEDOT:PSS/PVK/ZnxCd1-xS/ZnS/ZnO NPs/Al
	
	
	15.6
	4500
	47
	
	

	
	2018
	ITO/PEDOT:PSS/PVK/ZnCdS/10CdxZn1-xS/2ZnS/ZnO NPs/Al
	441
	100
	18
	6768
	47.4
	445
	10

	
	2019
	ITO/PEDOT:PSS/TFB/ZnCdS/ZnS/TBS-PBO/ZnO:Mg/Al
	449
	81
	17.4
	7992
	--
	452
	11

	
	2019
	ITO/PEDOT:PSS/PVK/ZnSeTe/ZnSe/ZnS/ZnMgO/Al
	441
	70
	4.2
	1195
	14
	445
	12

	
	2020
	ITO/PEDOT:PSS/PVK/ZnSeTe/ZnSe/ZnSeS/ZnS/ZnMgO-Mg(OH)2/Al
	445
	84
	9.5
	2904
	--
	447
	13

	
	2020
	ITO/PEDOT:PSS/PVK/ZnSe/ZnS/ZnMgO/Al
	428
	85
	14.7
	390
	--
	428
	14

	
	
	
	445
	64
	10.7
	--
	--
	445
	

	
	2021
	ITO/PEDOT:PSS/PVK/ZnSe/ZnS/ZnMgO/Al
	440
	95
	12.2
	1055
	237
	445
	15

	
	2022
	ITO/PEDOT:PSS/PVK/ZnSe/ZnS/ZnMgO/Al
	442
	95
	13.6
	1031
	305
	443
	16

	Pure blue
	2007
	ITO/PEDOT:PSS/Poly-TPD/CdS/ZnS/Al
	460
	--
	--
	1600
	--
	460
	17

	
	2020
	ITO/PEDOT:PSS/TFB/ZnTeSe/ZnSe/ZnS-Cl(f)/QD(l)/ZnMgO/Al
	457
	100
	20.2
	88900
	15850
	460
	18

	
	2021
	ITO/PEDOT:PSS/CNPr-TFB/QD/ZnMgO/Al
	462
	70.5
	11.3
	≈8000
	15.8
	463
	19

	
	2022
	ITO/PEDOT:PSS/AuAg NPs-PVK/ZnSeTe/ZnSe/ZnSeS/ZnS/ZnMgO/Al
	460
	85
	7.1
	6510
	--
	460
	20

	Sky 
blue
	2011
	ITO/PEDOT:PSS/Poly-TPD/CdSe/ZnS/ZnO/Al
	467
	--
	0.22
	4200
	--
	470
	21

	
	2017
	ITO/PEDOT:PSS/PVK/CdSe/ZnS/ZnO NPs/Al
	466
	87
	19.8
	4890
	47.5
	468
	22

	
	2017
	ITO/ZMO/InP/ZnS//ZnS/CBP/MoO3/Al 
	477
	76
	--
	90
	--
	488
	23

	
	2018
	ITO/PEDOT:PSS/TFB/ZnCdSe/ZnS//ZnS/PMMA/ZnO/Al
	472
	92
	16.2
	14100
	355
	479
	24

	
	2019
	ITO/PEDOT:PSS/TFB/CdSe/ZnSe/ZnO/Al
	476
	73
	8.05
	62600
	7000
	480
	25

	
	2019
	ITO/NiO/TFB/PVK/CsFAPbBr3/TPBi/LiF/Al
	483
	>60
	9.5
	700
	250 s
	483
	26

	
	2020
	ITO/PEDOT:PSS/TFB/ZnCdSeS/ZnO/Al
	473
	85
	9.9
	52360
	2630
	480
	27

	
	2020
	ITO/PEDOT:PSS/Poly-TPD/PVK/CdSeS/ZnSeS/ZnS/ZnMgO/Al 
	480
	60
	10
	--
	10000
	480
	28

	
	2020
	ITO/PEDOT:PSS/TFB/InP/GaP/ZnS//ZnS/ZnO/Al
	488
	81
	1.01
	3120
	2
	488
	29

	
	2020
	ITO/PEDOT:PSS/PVK/InGaP/ZnSeS/ZnS/ZnMgO/Al 
	 465
	80
	2.5 
	1038 
	--
	469
	30

	
	2021
	ITO/PEDOT:PSS/TFB /InP/ZnS/ZnS/ZnO/Al
	480
	43
	1.47
	125
	--
	484
	31

	
	2021
	ITO/PEDOT:PSS/CsPbBr3-xClx/TPBi/LiF/Al
	484
	--
	16.8
	1694
	--
	486
	32

	
	2021
	ITO/PEDOT:PSS/PVK/(Cs/Rb/K/PEA)Pb(Br/Cl)3/DPEPO/TPBi/LiF/Al 
	487
	59.78
	10.17
	6728
	--
	488
	33

	
	2022
	ITO/PEDOT:PSS/PF8Cz/CdZnSe/ZnS/ZnMgO/Al
	--
	90
	21.9
	--
	24000
	479
	34

	
	2022
	ITO/PEDOT:PSS/PVK/ZnSe/ZnS/ZnCdSe/ZnS/ZnMgO/Al
	474
	90
	20.6
	24020
	2297
	475
	35

	
	2022
	ITO/PEDOT:PSS/TFB / InPESC@ZnS/ZnMgO/Al
	483
	52
	1.4
	1162
	--
	487
	36

	
	2022
	ITO/PEDOT:PSS/TFB /InP/ZnS/ZnS/ZnMgO/Al
	474
	93
	2.6
	422
	--
	488
	37

	
	2022
	ITO/PEDOT:PSS/PVK/CsPbBr3/D-ZnO/Ag
	460
	98
	8.7
	11100
	15
	470
	38

	
	2022
	ITO/PEDOT:PSS/Poly-TPD/CsPb(BrxCl1-x)3 /TPBi/LiF/Al
	488
	95
	14.6
	403
	12min
	490
	39

	
	2023
	ITO/PEDOT:PSS/PTAA/ FA1-xCsxPbBr1-xClx/ETM-B2/LiF /Al
	--
	--
	13.17
	8656
	20min
	490
	40

	
	2023
	ITO/PEDOT:PSS/TFB/ZnCdSe/ZnCdSeS/ZnS/ZnO/Al
	481
	92
	20.4
	--
	80377
	482
	41

	
	2023
	ITO/PEDOT:PSS/TFB/PBO/CdZnS/ZnS/PBO/ZnMgO/Al
	455
	≈100
	23
	17641
	41022
	458
	This work
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