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Figure S1. PL measurements of FA(gsMA 1sPb(I g5Br(.15); deposited via two-step deposition
method, on top of an FTO-coated glass and into a full ITO-PeLED. (b) XRD results of the
perovskite deposited into a full device.
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Figure S2. The statistical distribution of the ITO-PeLEDs. (a) Peak EQE. (b) Peak radiance.
(c) A cross-sectional image of the ITO-PeLED with homogenous ZrO,.
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Figure S3. PL (a) and PL lifetime (b) of perovskite deposited on homogenous ZrO, and ZrO, with
the large particles.

Table S1. Time constants and parameters calculated by two-exponential fitting (Y=Asexp(-X/t1)+

Azexp(-x/t2)) to PL lifetime measurements.

A ms) | (ns) (ns)
T, (ns S T, (ns T ns
A+ A, ! A+ 4, i "
Homogenous 0.07 20.0 0.93 148.5 147.2
er()z
ZrO, with 5 0.15 21.9 0.85 111.8 108.8
um particles
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Figure S4. SEM images of perovskite deposited on (a) homogenous ZrO, (b) inhomogenous ZrO,. (c)
XRD measurements of perovskite deposited on the homogenous ZrO, and the ZrO, with bigger
particles.
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Figure S5. Energy level diagram of ITO-PeLED structure. The energy level values were
taken from reference 1.
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Figure S6. The statistical distribution of the PV parameters of the ITO-PeLEDs function as
solar cells. (a) Voc. (b) Jsc. (¢) Fill factor. (d) PCE.
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Figure S7. (a) Normalized radiance and Current density of ITO-PeLED through 15 sequential
measurements. (b) EL peaks in the first and 15™ cycles of use.
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