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Abstract: The CsPbBr; and CsPbBrl, all inorganic perovskite transport layer and emission layer were vapor depos-
ited on the PEDOT: PSS hole transport layer. The performance of the all inorganic red light emitting diodes (PeLLEDs)
based on CsPbBrl, luminescence was significantly improved by using PEDOT : PSS/CsPbBr; as the double hole trans-
port layers. Compared with the traditional PeLLEDs using PEDOT: PSS as the hole transport layer, the enhancement
ratio of luminance, current efficiency and external quantum efficiency is up to 44%, 157% and 180% respectively.
This obvious performance improvement is attributed to the improvement of hole injection efficiency caused by the pro-
moted energy level alignment for the hole transport and the suppressed exciton quenching by the negative impact of
PEDOT: PSS acidity. Meanwhile, the crystallization quality of the CsPbBrl, emission layer grown on the CsPhBr; lay-
er was improved. This is a simple and effective strategy to grow transport layer and emission layer in PeLEDs by va-

por deposition, which has great potential in improving the performance of vacuum-evaporated all-inorganic PeLEDs.
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Fig.1 (a) Schematic diagram of dual-source co-evaporation of perovskite thin films. (b) Stacking structure without and with

CsPbBr;. (¢)Energy level of PeLEDs with CsPbBr;*"*".
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Fig. 2 XRD images(a) and TRPL curves(b) without and with CsPbBr; HTL of perovskite emission layer films. Inset is PL spectra.
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Fig.3 SEM images and AFM images of the thin film surface of perovskite emission layer without ( (a), (¢)) and with((b),

(d)) CsPbBry HTLs.
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Fig.4 Current density-voltage(J-V) curves(a),luminance-voltage(L-V) curves(b), current efficiency-voltage(E-V) (c), exter-
nal quantum efficiency-voltage (EQE-V) curves(d) of PeLEDs and EL spectra under different driving voltages( (e), ())
without and with CsPbBr; HTL. The inset shows the EL spectra of the PeLEDs.
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