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Fig. S1 (a) The process of the perovskite precursor solution preparation, spin coating and annealing. (b-d) The SEM images, and
(e) XRD spectrum of quasi-two-dimensional perovskite films without additive, BAP additive, and both BAP and GACI additives. (f-
h) Emission pattern of a film under ultraviolet irradiation.
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Fig. S2 (a) J- V-L characteristic curve, (b) EQE-L characteristic curve, (c) PE-L-CE characteristic curve, (d) EL spectrum at 5.0 V,
and (e-h) EL spectrum curve with voltage for blue perovskite light-emitting diodes with different BAP concentrations.




Table S1 Photoelectric performance of devices with different BAP concentration

. Voo PEra’ CEna EQEm Loss” EL Peak®
Device 2
V) (Im/W) (cd/A) (%) (cd/m?) (nm)
2% BAP 3.09 1.80 2.01 2.37 343.3 476
3% BAP 3.27 245 2.73 3.25 338.1 476
5% BAP 3.30 1.56 1.99 2.33 394.2 476
10% BAP 3.22 1.91 2.13 2.56 383.0 476

° The turn on voltage when the brightness is 1 cd/m’.

° PE, CE, EQE,  are the abbreviation of power efficiency, current efficiency, external quantum efficiency, luminance, respectively.
Subscript max indicates the maximum value.

° Represents the emission peak at EQEex.
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Fig. S3 (a) J- V-L characteristic curve, (b) EQE-L characteristic curve, (c) PE-L-CE characteristic curve, (d) EL spectrum at 5.0 V,
and (e-h) EL spectrum curves with varied voltage for devices based on different GACI concentrations.




Table S2 Detailed parameters of devices with different GACI concentrations

Device Von PEnes CEren EQEmm Lons EL Peak
V) (Im/W) (cd/A) ) (cd/m?) (nm)
3% BAP - 3% GACI 3.00 251 2.80 3.50 356.6 476
3% BAP - 5% GACI 3.07 2.52 2.81 3.48 338.2 476
3% BAP - 10% GACI 3.13 3.18 355 447 3427 476

3% BAP - 12% GACI 3.14 0.96 1.07 1.73 115.1 468




