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Metal halide perovskites under the spotlight: Game changer for next generation
optoelectronics. Credit: He Dong, Chenxin Ran, Weiyin Gao, Mingjie Li,
Yingdong Xia, Wei Huang

Metal halide perovskites (MHPs) have been emerging as the rising star
in the field of optoelectronics during the past decade. The state-of-the-
art optoelectronic technologies based on MHPs, such as perovskite solar
cells (PSCs), light emitting diodes (LEDs), photodetectors (PDs) and
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lasers have been leading the prevailing paradigm, owing to the intriguing
optoelectronic properties of MHPs. Additionally, MHPs possesses the
merits of facile and low-cost processing and favorable tunable optical
and electronic features, providing a rich and fertile ground for the
development of high-performing multifunctional optoelectronic devices
and their future industrialization.

In a new paper published in eLight, a team of scientists led by Professor
Wei Huang from Frontiers Science Center for Flexible Electronics,
Xi'an Institute of Flexible Electronics, Northwestern Polytechnical
University, China, Key Laboratory of Flexible Electronics & Institution
of Advanced Materials, Nanjing Tech University, China, Key
Laboratory for Organic Electronics & Information Displays, and
Institute of Advanced Materials, Nanjing University of Posts and
Telecommunications, and colleagues has given a panorama picture on
the optoelectronic traits of MHPs and their revolutionary impact on the
next-generation optoelectronics.

They first review the historical research milestones of MHPs and their
optoelectronic devices. Thereafter, they introduce the origin of the
unique optoelectronic features of MHPs, based on which the tunability
of these features via regulating the phase, dimensionality, composition,
and geometry of MHPs are highlighted. Then, they show that owing to
the convenient property control of MHPs, various optoelectronic devices
with target performance can be designed. At last, they emphasize on the
revolutionary applications of MHPs-based devices on the existing
optoelectronic systems. This perspective aims at providing critical
guidance for inspiring the novel research directions of MHPs to promote
the widespread application of MHPs in optoelectronics.
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Revolutionary applications enabled by MHPs-based optoelectronic devices.
Credit: He Dong, Chenxin Ran, Weiyin Gao, Mingjie Li, Yingdong Xia, Wei
Huang

The unique characteristics of MHPs are derived from their crystal
structure and chemical composition, which allows the unprecedented
flexibility to independently and synergistically tune the optoelectronic
properties of MHPs, laying an important foundation for MHPs being
applicable to various optoelectronic applications, including solar cells,
LEDs, PDs and lasers.

The reasearchers highlight the unique optoelectronic properties of
MHPs: "Of critical importance, intrinsic electronic configurations of
MHPs are the direct origin of their unique optoelectronic properties,
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including high optical absorption, high carrier mobility, high defect
tolerances, long diffusion lengths, unique ambipolar charge transport,
and flexible turnability. We summarize the merits of MHPs by focusing
on the fine controlling of the optoelectronic properties by regulating the
structure of MHPs, including phase, dimensionality, composition, and
geometry."

"MHPs are expected to make indispensable contribution to the advanced
revolutionary technologies that could benefit [...] mankind, such as
functional integration system[s], information display system[s],
electronic communication system[s], and health and medical system[s],"
they add.

"Metal halide perovskites (MHPs), emerging as innovative and
promising semiconductor materials with prominent optoelectronic
properties, have been pioneering a new era of light management (ranging
from emission, absorption, modulation, to transmission) for next-
generation optoelectronic technology. Nevertheless, to promote the large-
scale utilization of MHPs, there are still many technique problems to be
overcome, such as stability and toxicity issues, and vast investments are
required to establish the building of MHPs-based optoelectronics.
Overall, one can expect that in the next decade, MHPs will be under the
spotlight in the era of light,'" the researchers forecast.
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