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Figure S1. Surface SEM image of a typical MAPDI; perovskite thin film.
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Figure S2. (a) Integrated short-circuit current density (fsc int, right) calculated from EQE
curves (left) using the standard AM 1.5G solar spectrum of opaque PSCs with and without a
ZnO-NP layer and (b) Plots of [#v-In(1 — EQE)]? vs. A vnear the band edge regime for
estimating band gap energies of the PSCs with and without a ZnO-NP layer.
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Figure S3. Statistics of photovoltaic parameters of opaque PSCs with (in red) and without (in
black) a ZnO-NP layer.
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Table S1. Numerical values for the statistics of PV parameters represented in Figure S3 for
opaque PSCs without and with a ZnO-NP layer.

Voc (V) Jsc (mA cm™2) FF 1 (%)
Without ZnO 0.92+0.02 159+1.0 0.72£0.02 10.5+0.6
With ZnO 0.91 £0.02 15.8+£0.7 0.78 £0.01 11.2+0.6
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Figure S4. j—V characteristics of (a) opaque and (b) semi-transparent perovskite solar cells
with ZnO-NP layers of various thicknesses. Note that a dotted-line in (b) represents the j-V
curve of a semi-transparent device without a ZnO-NP layer.
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Figure SS. Statistic representation of photovoltaic parameters of 32 semi-transparent PSCs.
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Figure S6. Bandgap estimation of an electrodeposited CulnSe; solar cell from a plots of
[AvIn(1 —EQE)]? vs. hv.
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Tandem device i-ZnO/AZO
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Figure S7. j—V characteristics of monolithic CulnSe, (CISe)/perovskite tandem devices as a
function of total thickness of the i-ZnO/AZO recombination layer and corresponding
photovoltaic parameters.
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Figure S8. Statistics of photovoltaic parameters of 11 CISe/perovskite tandem devices.
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Figure S9. Normalized photovoltaic parameters of a CISe/perovskite tandem device as a
function of storing time in a desiccator.
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