SOLAR Pro. Research on passivation of perovskite
tandem cells

Can passivation materials reduce interface and surface defect states in perovskite solar cells?

To address these issues,intensive research effort has been devoted recently to the development of passivation
materials and approaches that can reduce the amount of interface and surface defect states in perovskite solar
cells.

Can perovskite top cells achieve high photocurrents in tandem solar cells?

Chin et al. report the uniform deposition of the perovskite top cell on the micropyramids of crystalline silicon
cells to achieve high photocurrents in tandem solar cells. Two different phosphonic acids improved the
perovskite crystallization process and aso minimized recombination losses.

Are perovskite-organic tandem solar cells efficient?

Brinkmann, K. O. et al. Perovskite-organic tandem solar cells. Nat. Rev. Mater. 9, 202-217 (2024). Chen, W.
et a. Monolithic perovskite/organic tandem solar cells with 23.6% efficiency enabled by reduced voltage
losses and optimized interconnecting layer.

Can perovskite layers be modified to improve solar performance?
Two studies show how interfaces between perovskite layers and silicon cells in tandem solar cells can be
modified to improve performance (see the Perspective by De Wolf and Aydin).

How does a perovskite passivation mechanism work?

Two passivation mechanisms exist: one involves growing a wide bandgap perovskite passivation layer in situ
on the perovskite surface, effectively eliminating surface defects , while the other employs chemica bonding
to passivate surface defects on the perovskite .

Do perovskite layer enhancements improve PSC performance?

This work summarizes the impact of perovskite layer enhancements on the performance of PSCs. The
passivation of perovskite solar cells optimizes the morphology of the perovskite layer through direct and
indirect passivation,improving photoel ectric conversion efficiency and stability. 1. Introduction

Here, we have reviewed the state of the research progress in the development of passivation of different
interfaces in the perovskite solar cell, including the interface (a) ...

A straightforward lift-off process was developed to realize flexible perovskite/CIGS tandem solar cells
(F-PCTSCs) using polyimide-coated soda-lime glass substrate. The polyimide interlayer suppresses a
diffusion of alkali metals from the soda-lime glass, changing the morphology and defect formation of CIGS
films. The CIGS grownon ...
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Efficient all-perovskite tandem cells Organic-inorganic perovskite films can boost the output of conventional
silicon solar cellsin tandem geometries by utilizing more of the light at the blue ...

Our study underscores the critical role of chemica reactivity and thermal post-processing of the
C60/L ewis-base passivator interface in minimizing device losses and ...

All-perovskite tandem solar cells (TSCs) have garnered widespread attention due to their high-efficiency
potential and low-cost fabrication processes. ... NREL, Best Research-Cell Efficiency Chart. ... lon-diffusion
management enables all-interface defect passivation of perovskite solar cells. Adv. Mater., 35 (2023), Article
2301624, 10.1002 ...

State-of-the-art PSCs use organic ammonium ligands to address surface defects and reduce nonradiative
recombination at the perovskite-charge transport layer interface, enabled by the ammonium ...

Perovskite silicon tandem solar cells must demonstrate high efficiency and low manufacturing costs to be
considered as a contender for wide-scale photovoltaic deployment. In this work, we propose the use of asingle
additive that enhances the perovskite bulk quality and passivates the perovskite/C60 interface, thus tackling
both main issues in industry-compatible ...

With photovoltaic performance of metal halide perovskite-based solar cells skyrocketing to approximately
26% and approaching the theoretical Shockley-Queisser limit of single junction solar cells, researchers are
NOW ...

Perovskite/silicon tandem solar cells (PK/Si TSCs) blaze the way in pushing power conversion efficiency
(PCE) beyond the single-junction Shockley-Queisser limit.

The reverse-bias resilience of perovskite-silicon tandem solar cells under field conditions--where cell
operation is influenced by varying solar spectra and the specifications of cells and strings when connected into

Consequently, integrating with perovskite top cells, our proof of concept 1 cm &#178; n-i-p perovskite/silicon
TSCsexhibit V OC s exceeding 1.9 V and a highest reported efficiency of 28.20%, which ...

6 ?7?7?&#0183; Here, authors employ rubidium acetate for defect passivation and achieve efficient and stable
single-junction and all-perovskite tandem solar cells.

Another possible research direction for perovskite/Si tandem cell will be exploring innovative applications by
combining perovskite/Si tandem cells with electrochemistry cells such as solar water splitting and solar flow
battery. 124-126, 123 As shown in Figure 11C, Gao et al. developed a solar water splitting system driven by a
perovskite/Si tandem cell with 18.7% ...
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Simultaneously, the all-perovskite tandem solar cells achieved an efficiency of 26.81% and demonstrated
superior stability. (A) Schematic diagram of PEAI co-modification strategy.

Conceived by aresearch team from Germany"s University of Potsdam and the Chinese Academy of Sciences,
the tandem cell is based on a wide-bandgap perovskite bottom cell and a narrow-bandgap ...

A power conversion efficiency of 33.89% is achieved in perovskite/silicon tandem solar cells by using a
bilayer passivation strategy to enhance electron extraction and suppress...
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