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Inkjet Printed Perovskite Quantum Dot Light-emitting Diodes Based on

Multifunctional Phenethylammonium Bromide Modification Layer
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Abstract: Inkjet printing technology of perovskite quantum dots(PQD) hold great potential in full-color display ap-
plications, but several key issues still affect their efficiency, such as unbalanced charge carrier injection, low-quali-
ty perovskite films, and non-radiative recombination pathways of PQDs themselves. To address these issues, we in-
troduce an interface improvement layer of Phenethylammonium bromide (PEABr) to balance the charge carrier trans-
port in devices. PEABr has a similar structure to the binary solvent of perovskite (toluene, naphthalene), which can
improve the printing characteristics and film-forming ability of PQDs and effectively passivate the Br™ vacancies and
interface defects of PQD films. Based on this strategy, we successfully achieved inkjet-printed perovskite quantum
dot light-emitting diodes (PeLLEDs) with a maximum external quantum efficiency (EQE) of 8. 82% and a current effi-
ciency(CE) of 29. 15 cd/A at a brightness of 414 c¢d/m?, providing beneficial insights for inkjet printing technology in

future display applications.
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Fig.1 Balancing charge carrier transport with PEABr interlayers. (a)Schematic diagram of PeLED structure and charge carrier
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and electron-only device ITO/TPBi/( PEABr)/PQD/TPBi/LiF/AL. (¢)Charge carrier mobility of single electron and single
hole devices at different electric fields. (d)UPS spectrum of PQD film. (e)Energy level diagram of inkjet-printed PeLED
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Fig.2  Optimization of film morphology with PEABr interlayers. (a)Structural diagrams of toluene, naphthalene, and benzyl ammo-
nium bromide. (b)Fluorescence images of single droplets of naphthalene/toluene at different volume ratios on Poly-TPD and
PEABTr substrates. (c)Pixel fluorescence array of naphthalene/toluene at a volume ratio of 2: 8 on Poly-TPD and PEABr sub-
strates. (d) Scanning electron microscope (SEM ) images of the edge and center of the pixel array. (e) Atomic force micro-

scope (AFM) images of the pixel array. (f)Schematic diagram of solvent evaporation, flow, and quantum dot film assembly
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Structure and performance characteristics of inkjet-printed PeQD LED devices with and without PEABr interlayers. (a)

Schematic diagram of device architecture. (b) Normalized EL spectra at different driving voltages. (¢) Current density-

voltage-luminance ( J-V-L) curves. (d) Current density-external quantum efficiency (J-EQE) curves. (e) Current density-

current efficiency(J-CE) curves. (f)Histogram of EQE for inkjet-printed devices
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