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Figure S1. (a) TEM images of CdSe/CdS/ZnS QDs, the inset is the related HRTEM image. 
(b) Ultraviolet-visible absorption and PL spectra of QDs. The black solid line represents for 
absorption in toluene. The red solid line represents for PL in toluene and the blue dashed line 
represents for the PL spectrum in solid state.
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Figure S2. Comparison of the device performance for QLED based on ZnO with different 
EA-doping ratios. (a, b) Current density and luminance characteristics as a function of bias 
voltage. (c) EQE characteristics as a function of luminance. (d) The maximum EQE versus 
different doping ratios of EA.
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Table S1. Performance of QLEDs based on ZnO NPs with different EA-doping ratios.

Devices EL peak
(nm)

VT
a)

(V)
Max. Lub)

(cd m-2)
Max. EQE

(%)
Max. CE
(cd A-2)

Max. PE
(lm W-2)

250:1 632 1.75 17210 17.1 19.5 30.6

180:1 632 1.75 17490 28.6 31.6 52.3

100:1 632 1.75 15450 11.8 13.3 22.1

10:1 624 2.0 631 1.29 1.85 2.52
a)VT is the turn on voltage. b)Max. Lu is the maximum luminance.
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Figure S3. Current density-voltage curves and the corresponding fitting plots of ZnO NPs 
based QLEDs with different EA-doping ratios. (a) 250:1. (b) 180:1. (c) 100:1. (d) 10:1.
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Figure S4. The ultraviolet-visible absorption and PL spectra of ZnO NPs in ethanol with 
different EA-doping ratio. (a) The UV-visible absorption spectra. The inset is the enlarged 
view of the peak. (b) The PL spectra with the excited wavelength of 365 nm. 
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Figure S5. The ultraviolet-visible absorption and PL spectra of ZnO NPs films with different 
EA-doping ratios. (a) The UV-visible absorption spectra. (b) The PL spectra with the excited 
wavelength of 365 nm.
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Figure S6. The FTIR spectra of the ZnO NPs films with different EA-doping ratio.
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Figure S7. The SCLC fitting for the current density-voltage curves of hole-only device and 
electron-only devices based on ZnO NPs with different EA-doping ratios. (a) 250:1. (b) 
180:1. (c) 100:1. (d) 10:1. (e) hole-only device.
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Figure S8. The XRD patterns of the films of ZnO NPs with different EA-doping ratios.
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Figure S9. The preparation process of ZnO NPs with and without EA. 
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Figure S10. The AFM images and the corresponding line-scan profiles of ZnO NPs films 
with different EA-doping ratios on the substrate of the multilayer of ITO/PEDOT:PSS/poly-
TPD/PVK/QDs. (a) 250:1. (b) 180:1. (c) 100:1. (d) 10:1.
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Figure S11. The optical micrographs and the corresponding photograph of ZnO NPs films 
with different EA-doping ratios spin-coated on the substrate of the multilayer of 
ITO/PEDOT:PSS/poly-TPD/PVK/QDs. a) 250:1. b) 180:1. c) 100:1. d) 10:1.
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Figure S12. (a) The TEM image of ZnO NPs without EA. (b) The AFM image of ZnO NPs 
film without EA. 


