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Figure S1. SEM images of (DDAHDA | .x)Cs.1Pb,Brssi1 films for different values of x and surface
passivation conditions; a) x=0, b) x=0.25 c) x=0.5 d) x=0.75 e) x=0.75 with TPPO, and f) x=1.
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Figure S2. Cross-sectional SEM images of (DDAHDA | )Cs,.1Pb,Br3,:1 films for a) x=0.75 and b)
x=1. The perovskite film thickness is 25 nm and 30 nm for x=0.75 and x=1, respectively.



Table S1 PLQY values and LED performance parameters for different (DDAHDA |.x)Csp.1PbaBrinti
film compositions x. The maximum EQE, current efficiency, and maximum luminance correspond to
the best values observed in the entire batch, and do not necessarily correspond to the same device.
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Figure S3. a) Absorption spectra and b) normalized PL spectra of (DDA 7sHDA25)Csp-1PbyBrani
films with and without TPPO surface passivation; c¢) Normalized EL spectra of
(DDA 7sHDA( 25)Csp-1PbyBr3,1 films with and without TPPO surface passivation.

Table S2. Hole and electron trap density from hole and electron only devices, respectively, can be
calculated using the equation N, = 2¢&¢&.Vi/(gL?), where the &, ¢€,q, and L are the vacuum
permittivity, the relative dielectric constant, elementary charge, and the thickness of the perovskite
films, respectively.'”

Ve Hole Only Nigaps () Vg Electron Only Nivaps (Se)
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Figure S4. IV curves of a) hole-only devices with the  architecture
ITO/NiOy/TFB/Perovskite/TFB/MoO3/Al and b) electron only devices with the architecture
ITO/ZnO/Perovskite/TPBi/Liq/Al for (DDAHDA | «)Csy.1Pb,Brsyy; films with different values of x.
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