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Photovoltaics, as a green technology for converting solar
energy into electricity, have shown great promise to address
the energy and environmental challenges for the sustain-
ability of human society. In recent years, two types of pho-
tovoltaics, consisting of organic semiconductors or
perovskites as light absorbers, have experienced a rapid de-
velopment. The development of organic solar cells (OSC)
can be dated back to 1986, since the discovery of a bilayer
OSC by Dr. C. W. Tang. Nowadays, OSCs made with
polymer donors and small molecule acceptors have sur-
passed power conversion efficiencies (PCEs) of 16% for
single-junction and 17% for tandem devices, through in-
tegrated innovative efforts on materials, interfaces, and de-
vice architectures. In addition, OSCs exhibit attractive
virtues, such as color-tuning, semitransparency, flexibility
and light-weight, which in part stems from the versatile
chemical properties of organic semiconductors. Perovskite
solar cells (PVSCs), consisting of lead halides ABX3 per-
ovskites, have experienced a miraculous development since
the first report of CH3NH3PbI3 PVSCs with an efficiency of

3.8% by Miyasaka in 2009. Within only 10 years of devel-
opment, the certified efficiency of PVSCs has increased
drastically to exceeding 24% nowadays, which is on a par
with the best efficiencies achieved for Si based solar cells. As
a result, both OSCs and PVSCs receive extensive attention
from researchers all over the world. Researchers in China
have made great contributions in advancing these two types
of solar cells. Due to the exciting breakthroughs achieved in
OSCs and PVSCs, we edited this special topic on organic and
perovskite photovoltaics for Science China Chemistry. We
hope that the papers collected under this special topic will
motivate researchers from academia and industry to continue
the exciting advances in the field.
In this theme issue, we have covered a broad range of

original research reports and review articles for both OSCs
and PVSCs, including polymer-small molecule, all-small-
molecule, all-polymer and flexible OSCs, effect of electron-
transporting layer, all inorganic perovskite and 2D-per-
ovskite PVSCs, as well as the stability issue of FAPbI3, a
lamination process for semitransparent PVSCs, and a review
on the PVSC research activities in China.
For OSCs, innovation on active layer photovoltaic mate-

rials has been the key to achieve high efficiency. Among the
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factors that limit the efficiency, energy loss is an important
factor that needs to be optimized. In this issue, Huang et al.
develop a new donor polymer paired with both fullerene and
non-fullerene acceptors, to result in high open-circuit vol-
tages of over 1 V. They highlight that the design of con-
jugated polymer with low energy loss for OSCs should
balance the relationships among energy levels, aggregation
properties, and transport abilities. Morphology is another key
factor that influences the device performance. Wei et al.
study the fluorination effect on all-small-molecule OSCs.
They reveal that fluorination on the donor unit can enable a
high open-circuit voltage, while fluorination on the acceptor
unit is beneficial for the formation of a fibric-like inter-
penetrating morphology, thus enhancing the charge mobility
and device performance. Zhang et al. investigate the opti-
mization of all-polymer solar cells. By thoughtful selection
of a fluorinated polymer donor and a narrow bandgap
polymer acceptor, an efficiency of 11.2% has been reported,
which is one of the highest efficiencies for all-polymer solar
cells. Upon upscaling to large area devices (1.1 cm2), a good
efficiency of 9.2% is achieved. For future applications,
flexibility is one of the main features for OSCs. To fabricate
efficient flexible devices, Li et al. demonstrate that a high-
quality composite flexible electrode can be achieved by
combining silver nanowires doped PH1000 with a PET/Ag-
mesh substrate, and a record efficiency of 12.07% is de-
monstrated for a flexible device.
For PVSCs, Han et al. review the recent research activities

on PVSCs in China. As Chinese researchers have done
outstanding contributions in advancing the PVSC progress,
they also emphasize that a recognized certification of device
efficiency is urgently needed in China. Inorganic perovskites
have attracted great attention in recent years owing to their
high performance and good thermal stability. In the review
by You et al., strategies towards achieving stabilized black
phase of CsPbI3 are discussed since the tolerance factor
(0.81) is near the critical value. These strategies include A,
B, X site doping, additives, organic molecules, new pre-

cursors, which may be beneficial to achieve long-term phase
stability for CsPbI3 perovskite. In the review by Yang et al.,
they summarize the recent work on electron-transporting
materials used for PVSCs, including doped metal oxides,
non-fullerene acceptors, and multilayer electron-transporting
materials. It is believed that multilayer electron-transporting
materials can be the main development direction due to the
synergistic effect on the device performance. Stability is still
a major concern for the commercial applications of PVSCs.
2D-perovskite has been proven to be a more stable choice.
Chen et al. report an efficient and thermally stable GA-based
2D PVSCs, revealing that partial substitution of MA+ with
phenylethylammonium (PEA+) can passivate trap states. To
study the stability issue of SCN-substituted FABX3, Liu et al.
perform a theoretic study which illustrate that the in-
corporation of SCN− can result in a strong interaction with
Pb2+/Sn2+ and therefore induce structural tilting by SCN−.
Explorations on the practical applications of PVSCs were
performed by Li et al. through the fabrication of semi-
transparent PVSCs. Herein, they demonstrate a new lami-
nation process to achieve vacuum-free fabrication of
semitransparent PVSCs, which is a more manufacturing
friendly method. Besides, the semitransparent PVSCs de-
livered a high efficiency, up to 16.4% was achieved.
OSCs and PVSCs have vitalized the whole field with the

rapid progress. The improvement of efficiency and the in-
novation in materials, interfaces, and device architectures
have promoted OSCs and PVSCs towards the consideration
for practical applications. We believe that the future for
OSCs and PVSCs is very bright.
Finally, we would like to thank all of the contributors and

reviewers for their great efforts and valuable time, and also
thank Dr. Jianfen Zheng from editorial office of Science
China Chemistry for her dedicated support. We hope that the
readers enjoy this theme issue and be inspired to achieve
further breakthroughs in the organic and perovskite photo-
voltaics.
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