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Abstract NIR-transparent perovskite solar cells

An effective approach for highly efficient photovoltaics is to combine solar cells with wide
and narrow band gap to tandem devices. The high efficiency of perovskite solar cells and
the wide band gap of the absorber which is tunable over a large range (= 1.57 eV) make
them well suitable for the application as top cells in a tandem structure with CIGS bottom
cells. A prerequisite for such tandem cells is the development of perovskite solar cells with
high near infrared (NIR) transmittance.
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Here we show that room temperature sputtering deposited high-mobility In,O5:H Is a
suitable transparent electrode for planar perovskite solar cells with high transmission in the
NIR region. The NIR transparent perovskite was implemented as a top cell together with a
CIGS bottom cell in a 4-terminal tandem device, which yield high efficiency of 20.5%. Invert
the polarity of perovskite still deliver efficiency above 15%, which pave the way for efficient
2-terminal perovskite-CIGS tandem devices
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14.2% and 9.5% NIR-transparent perovskite solar cell
achieved with illumination from FTO and from In,O5:H side, respectively.
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Development of high efficiency polycrystalline thin film tandem solar cells

4-terminal Perovskite-CIGS tandem solar cells 2-terminal Perovskite-CIGS tandem solar cells
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15.4% efficient inverted perovskite solar cell is realized with opagque metal
contact, which pave the way for 2-terminal perovskite-CIGS tandem solar cells

Perovskite-CIGS tandem solar cell with 20.5% efficiency
achieved in 4-terminal configuration

Conclusions Outlook

= 4-terminal Perovskite-CIGS tandem solar cells
Further efficiency improvement will be feasible by reducing the parasitic absorption

losses.

= Monolithic perovskite-CIGS tandem solar cells
Talloring band gap of perovskite and CIGS for efficient monolithic tandem solar cells

NIR transparent electrode
In,O4:H was successfully applied as rear transparent electrode for perovskite solar

cells, exhibiting an average transmission above 72% in the 800-1150 nm region.

= NIR-transparent perovskite solar cells
NIR-transparent perovskite cells demonstrated a steady state output efficiency of

14.2% and 9.5% from FTO and In,04:H side illumination, respectively. ACkn ()Wl ed g ements
= |nverted perovskite solar cells
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Inverted perovskite solar cells are realized with steady state efficiency of 15.4%. = Nano-Tera and Swiss Federal Office of Energy: SYNERGY %
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= Perovskite-CIGS tandem solar cells = Competence Center for Energy and Mobility (CONNECT PV) < A
4-terminal perovskite-CIGS tandem solar cell shows a high efficiency of 20.5%. = China Scholarship Council (CSC) ﬂﬂ nano-tera.c
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