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Perovskite solar cells (PSCs) show great promise as a future photovoltaic technology. Perovskite materials are
fabricated from Earth-abundant materials with low-temperature processing methods. Perovskites have strong
optical absorption, and compositional variation allows for the bandgap to be tailored to single-junction and
tandem applications....

organic-inorganic counterparts, it is important to construct effective device struc-tures with optimized energy
level aignment. In fact, construction of composite het-erostructure semiconductorscan induce anelectric
fieldwhere a valence band (VB)/ conduction band (CB) edge is prone to bend at the heterojunction interface,
further

The energy band alignment with organic materials is largely governed by alignment of the vacuum level, so
the work function of the TCO determines the energy barriers at the contacts [6,7]. In that case, modification of
band alignment can be obtained following the general dependencies outlined in the previous section.

The cascaded energy level alignment and complementary absorption improve the photovoltaic properties of
ternary OPVs. 3.2 Interfacial engineering and energy loss of indoor organic photovoltaics. Organic ...

Eya HI & Dzade, NY 2023, " Density Functional Theory Insights into the Structural, Electronic, Optical,
Surface, and Band Alignment Properties of BaZrS 3 Chalcogenide Perovskite for Photovoltaics ", ACS
Applied Energy Materias, vol. 6, no. 11, pp. 5729-5738.

In organic photovoltaics (OPVs), determining the energy level alignment of a donor and an acceptor is
particularly important since the interfacial energy gap between the highest occupied molecular ...

DOI: 10.1016/J.CPLETT.2018.08.074 Corpus ID: 105477021; Understanding the effects of the energy band
alignment at the donor/acceptor interface on the open circuit voltage of organic photovoltaic devices

Perovskite solar cells (PSCs) show great promise as a future photovoltaic technology. Perovskite materials are
fabricated from Earth-abundant materials with low-temperature processing methods. Perovskites have strong
The third generation brings advanced technologies like the flexible organic photovoltaic (OPV) cells, ... Figure

4 shows the energy band alignment established by the different perovskite materials ...

The cascaded energy level alignment and complementary absorption improve the photovoltaic properties of
ternary OPVs. 3.2 Interfacial engineering and energy loss of indoor organic photovoltaics. Organic
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photovoltaics are assembled from a complex cooperative of layers of different materials, where each layer
plays adistinct role within the device.

The device efficiency of organic solar cells is usualy limited by the inherent energy loss during carrier
transport. Here, authors integrate bulk heterojunction organic photovoltaic with vertical ...

Organic/inorganic halide perovskite solar cells (PSCs) have arisen as strong competitors in the photovoltaic
market due to their cost-effective processing methods, compatibility with roll-to-roll processing, and high
performance. ... The band alignment is an important factor for the suitable flow of electrons and holes
(photocarriers ...

Unraveling the Role of Energy Band Alignment and Mabile lons on Interfacial Recombination in Perovskite
Solar Cells. Solar RRL (2022), p. 2101087. View in Scopus Google Scholar ... Properties of interlayer for
organic photovoltaics. Mater. Today, 16 (11) (2013), pp. 424-432. View PDF View article View in Scopus
Google Scholar [78]

DOI: 10.1016/J.NANOEN.2017.08.050 Corpus ID: 139994682; Energy band alignment in operando inverted
structure P3HT:PCBM organic solar cells @article{ Chen2017EnergyBA, title={ Energy band alignment in
operando inverted structure PBHT:PCBM organic solar cells}, author={ Qi Chen and Fengye Ye and Junqi Lai
and Pan Dai and Shulong Lu and Chang-Qi ...

Chalcogenide perovskites (CPs) have recently emerged as attractive thermally and chemically stable
candidates to overcome the inherent instability and toxicity issues of the conventional hybrid
organic-inorganic halide perovskites (OIHPs). However, before further progress can be made in CP thin-film
photovoltaic (PV) cells, thereisaneed to gain ...

Rational Tuning of Molecular Interaction and Energy Level Alignment Enables High-Performance Organic
Photovoltaics Rui Wang, Jun Y uan, Rui Wang, Guangchao Han, Tianyi Huang, Wenchao Huang, ...

In this work, we report high-efficiency non-fullerene organic photovoltaic (OPV) cells with over 30% power
conversion efficiency (PCE) in indoor conditions. Our results show that the choice of electron-transporting ...

Inverted structure thin-film organic solar cells (OSCs) are becoming increasingly important as they deliver
higher power conversion efficiency and demonstrate better long-term stability than conventional devices.
However, the energy band alignment and the built-in field across the device, which are crucia in
understanding the device operation, isyet to be directly ...

The electronic structure of a narrow band gap small molecule

ditolylaminothienyl-benzothiadiazole-dicyanovinylene (DTDCTB), possessing a donor-acceptor-acceptor
configuration, was investigated with regard to its application as an efficient donor material in organic
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photovoltaics (OPVs). The interfacial orbital alignment of C 60 ...

have increased absorption but also proper energy-band alignment. Additionally, manipulating the morphology
of blended thin filmsis crucial to obtain stable and phase separation at the scale of a....

Constructing spike-like energy band alignment at ... through the inductive effect induced by an organic small
molecule. As a result, the modified devices show an enhancement in all photovoltaic performance
characteristics with a power conversion efficiency (PCE) increase of 10.6% and retaining more than 94% of its
initial PCE after 1800 h of ...

In organic photovoltaic (OPV) devices, the open-circuit voltage (V oc) is one of the most important
parameters that determines the device performance.Generally, the maximum value of V oc is set by the energy
gap (E gap).However, the E gap value of the active layer of an operating device will deviate from that based
on the energy levels of the individual materials ...

Moreover, the valence band maximum (VBM) of the former is closer to the highest occupied molecular orbital
(HOMO) of 2P molecule 10, and optimized energy level alignment is achieved between the ...

These issues can be minimized by passivating defects and tuning the energy levels of the charge transport
layers, to achieve amore desirable energy level alignment and form charge carrier ...

The proposed doping process alows graphene to be integrated with arbitrary substrates, including delicate
organic thin films. The energy-band alignment and electronic structure of the doped ...

gualitatively reproduce band structures in semiconductor materials with the exception that the absolute value
of the band gap is categorically underestimated, known as the band gap problem.42 Therefore, the computed
PBE band structures discussed herein are interpreted qualitatively, without relying on the value of the band

gap energy.

The fullerene (C 60)/copper phthalocyanine (CuPc) interface is one of the widely used donor/acceptor (DA)
interfaces for organic photovoltaics (OPVs), and information on the electronic structure at the interface is
essential for fully understanding the energetics of excitons and carriersin OPVs.Here, an investigation into the
energy levels at the C 60 /CuPc interface ...

A bias voltage-compensation method is developed to address the critical problem of convolution effect and
obtain quantitatively accurate measurements of the open-circuit voltage, built-in potential and electrode
potential difference. The energy band alignment in solar cell devices is critically important because it largely
governs elementary photovoltaic processes, ...
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