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Halide perovskites have been extensively studied in last decade partially due to the unprecedentedly rapid increase
of power conversion efficiency of perovskite based solar cells. In addition to the solar cells, perovskite based
optoelectronic devices such as photodetectors and light emitting devices have also been demonstrated with
impressive performance, benefited from the large absorption coefficient, tunable band gap, defect tolerance and
long carrier diffusion length. Although significant progress has been made in these fields, a few challenges including
long-term stability and toxicity of lead greatly limit their commercialization. Great effort has been put into those fields
to address the long-last issues from aspects of fundamental understanding of their photophysics, material
engineering and performance optimization. This special issue on “Halide perovskites: from materials to
optoelectronic devices” including one comment, four reviews, and five original research articles covers all topics
mentioned.

In this special issue, Xiong et al. [1] from Nanyang Technological University (Singapore) give an in-depth comment
on the current development and future research direction of Bose-Einstein condensation of exciton polariton based
on perovskites. Koleilat et al. [2] give a thorough summary on how the dimensionality engineering including
morphological engineering and molecular engineering could affect their band gap, binding energy and carrier
mobility and subsequently the performance of photodetectors and solar cells. Li et al. [3] review the research process
of self-trapped excitons in two-dimensional perovskite including the origins of self-trapped excitons, how to detect
and control the self-trapped excitons and how the presence of self-trapped excitons influences the performance of
perovskite based optoelectronic devices. Tang et al. [4] collect the performance matrix including external quantum
efficiency, luminance, and stability status of perovskite based light emitting diodes, presenting a brief yet
comprehensive overview of this field to readers. Chen et al. [5] summarize the possible top cells for next-generation
Si-based tandem solar cells and further propose the promising candidate top cells. Mei et al. [6] explore how the
precursor concentrations affects the performance of printable hole-conductor-free mesoscopic perovskite solar cells
via a simple one-step drop-coating method while You et al. [7] investigate the performance and thermal stability of
inorganic perovskite solar cells by using dopant-free polymer, poly(3-hexylthiophene-2,5-diyl) (P3HT), as the hole-
transport layer. Zhong et al. [8] fabricate a wide-bandgap formamidinium lead bromide film using a doctor-blade-
coating method and study the effect of the species of surfactants on the performance of the solar cells based on the
as-fabricated film. Wei et al. [9] demonstrate how to fabricate efficient perovskite based light emitting diodes via
composite engineering. Mu et al. [10] propose a corona modulation device structure to achieve random lasing in
perovskite quantum dots under electron beam excitation.

These ten articles appeared in this special issue only cover a rather small portion of the recent advances in this
rapid growing perovskite community. We hope this special issue will provide useful references for halide perovskite
community and motivate more investigations in these research fields.
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