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Abstract

The huge market for Internet of Things (IoT) devices brings unprecedented opportunities for indoor photovoltaics (PV). Here, first, our work focuses on
understanding how both indoor and outdoor PV performance of triple-cation PSCs depend on Br- content (O — 100 % range, with bandgap (EqQ) varied
from 1.5 to 2.3 eV). We have proposed five key parameters and associated threshold values to be surpassed that enable to achieve indoor power
conversion efficiency (PCE) greater than 25% (1000 Ix). Based on the understanding from first work, we further developed and investigated the impact of
EuCl; doping on the indoor PV performance of PSCs. EuCl,; doping reduced unreacted residual Pbl,, resulting in the formation of larger perovskite grains,
more uniform films and fewer defects, with doubling of carrier lifetimes. Finally, indoor PCE jumped to 30.0% from 27.4% at 1000 Ix with incorporation of
EuCl;. Furthermore, under thermal stress test at 85 °C, t50 (the time at which PCE halves) was more than double that of cells fabricated without EuCl..
These works open up new avenues for realizing efficient and stably indoor PSCs for loT applications.

1. Perovskite composition engineering 2.2 Ettect of EuCl; doping on film morphology
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2. Additive engineering

2.1 PV performance
= The indoor PCE was boosted to 30.0% from 27.4% at 1000 Ix with
incorporation of EuCl, [

= Stability (ISOS-D-2 protocol) was more than doubled with
iIncorporation of EuCl,
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Conclusions

than an order of magnitude compared to control cells [

& Perovskite bandgap was optimized for indoor application by
substituting | with Br from 0 to 100%

& We identified five key parameters and their threshold values that
enable to achieve high (> 25% at 1000 Ix) efficiencies indoors

& Indoor PCE jumped to 30.0% from 27.4% at 1000 Ix with

iIncorporation of EuCl,

& Stability (ISOS-D-2 protocol) was more than doubled with

iIncorporation of EuCl,

€ EuCl, doping reduced unreacted residual Pbl,, resulting in the

formation of larger

of carrier lifetimes
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