
OPTOELECTRONIC AND
PHOTOVOLTAIC DEVICES

Where is a photovoltaic and optoelectronic device group based?

Our group is based at The Clarendon Laboratory,Parks Road,Oxford,OX1 3PU. The Photovoltaic and

Optoelectronic device group is led by Prof Henry Snaith. Our main interest is in metal halide perovskites for

photovoltaic and light emitting applications.

Are mixed tin-lead halide perovskites effective for photovoltaic devices?

Mixed tin-lead halide perovskites have recently emerged as highly promising materials for efficient single-

and multi-junction photovoltaic devices. This Focus Review discusses the optoelectronic properties that

underpin this performance,clearly differentiating between intrinsic and defect-mediated mechanisms.

What are optoelectronic devices and components?

Optoelectronic devices and components are those electronic devices that operate on both light and electrical

currents.

Can Organometal halide perovskites be used in photovoltaic applications?

Organometal halide perovskites have drawn remarkable attention in photovoltaic applicationsdue to their

optoelectronic properties. In this Perspective,the authors outline the potential of these materials in a variety of

energy-related applications. The prospects for light-emitting diodes and lasers based on perovskite materials

are reviewed.

What are the different types of photovoltaic materials?

Since then, tens of photovoltaic concepts have been developed that are based on a variety of solar light

absorbing materials, including thin-film polycrystalline or amorphous semiconductors, semiconductor

nanoparticles, organic and metal complex dyes, and organic semiconductors 2.

Can a p n homojunction solar cell be used for metal halide perovskite devices?

Control of electron and hole concentrations in semiconductors is a longstanding challenge. Now,by managing

defect populations,a p-n homojunction solar cell has been fabricated,opening a new avenue for metal halide

perovskite devices.
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However, it is clear that there is not a single review

that encompassed the growing applications of SnO

2 as the TCO and the ETL in optoelectronic and

photovoltaic devices and as an electrode in energy

storage devices. In fact, the recent developments on

tin dioxide based supercapacitors and Li???sulfur

batteries have never been reviewed to date.

TCEs in optoelectronic devices are responsible for

delivering the electrical power to the distributed

elements of the device; in addition, they allow light

to enter or exit from the device. In large-area (>25

cm 2 ) optoelectronic devices such as large-area

displays, OLED lamps, photovoltaics and etc., the

TCEs are formed by the combination of 

Conventional solar cells have been devised based

on the photovoltaic effect of semiconductor p???n

junctions, with their photogenerated voltage being

influenced by the bandgap of the semiconductors,

limiting their further development. Ferroelectric

photovoltaics have attracted attention for their

unusual photovoltaic effect and controllability.
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Thin-film organic photovoltaic technology has been

the subject of considerable attention because of the

advantages it provides, such as light devices and

low preparation cost [1,2,3,4].Within this field,

small-molecule heterojunction solar cells receive

more attention because of their clear molecular

structure, molecular weight and controllable material

purity [5,6,7].

The ferroelectric-photovoltaic devices have a great

potential in future application as solar cells [5, 25,

26], optically triggered memories  A photodetector is

an optoelectronic device that converts incoming

electromagnetic radiation into the electrical signal.

The photodetectors are commonly applied in

telecommunication, biomedical imaging 

This indicates potential device uses for a selected

material in waveguides, organic light-emitting

diodes, photovoltaic cells, quantum dots, and

luminous diodes. Additionally, the refractive indexes

were 1.006 and 0.87, respectively, for 34.56 and

36.60 eV energies, suggesting that the refractive

index fluctuates with the external frequency 
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Next-generation photodetectors and photovoltaic

devices, as well as sensors, displays and

light-emitting diodes, will require new optoelectronic

materials with characteristics superior to those 

The evolution of optoelectronic materials and

devices dates back to the late 19th century with

Edison's pioneering investigation of the

photoelectric effect, elucidating fundamental insights

into the interaction between light and electric

current.  PEC water splitting can convert solar

energy into hydrogen energy by harvesting sunlight 

In terms of device architectures, printing on

mesoscopic metal oxide selective contact layers

may prove beneficial for fully printed and low-cost

photovoltaics. Table 1 shows inkjet-printed

photovoltaic devices distinguishing one-step from

two-step deposition methods and device

architecture, which are also shown in Figure 6a.
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OSCs are photovoltaic devices that use organic

semiconductor materials to convert solar energy into

electrical energy, typically predominantly of the

diode type. Flexible OSCs 31 are lighter than

traditional silicon-based solar cells and can be bent

to conform to various surfaces, allowing for

integration into a wide range of lightweight and 

Tin dioxide (SnO 2), the most stable oxide of tin, is a

metal oxide semiconductor that finds its use in a

number of applications due to its interesting energy

band gap that is easily tunable by doping with

foreign elements or by nanostructured design such

as thin film, nanowire or nanoparticle formation, etc.,

and its excellent thermal, mechanical and chemical

stability.

When PBDB-T was chosen as the donor material,

SM1, SM2 based devices exhibited encouraging

photovoltaic performances with PCEs of 5.86% and

6.43% respectively. Due to the high LUMO energy

level of SM3, the PBDB-T:SM3 based devices

exhibited a higher PCE of 6.82% with a higher V oc

of 0.96 V. This study have demonstrated that well

designed 
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The success of 3D perovskites in photovoltaics has

motivated the development of various

high-performance optoelectronic devices 129.

Single-crystal 1D and 2D nanostructures (or

microstructures) of 

The optoelectronic devices refer to those functional

devices, whose operation principles are based on

photon-electron or electron-photon conversion

effects, e.g., photovoltaic, photoconductive, and

photoelectron emission effects.  The third kind of

devices, typically represented by photovoltaic

devices (PV) or commonly known as solar cells 

Taking advantage of the excellent stability and

photoelectric properties, two-dimensional (2D)

organic-inorganic halide perovskites have been

widely researched and applied in optoelectronic and

photovoltaic devices. The remarkable properties are

attributed to the unique quantum well structures by

intercalating large organic ammonium space layers.
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Organic???inorganic lead halide perovskites

materials have emerged as an innovative candidate

in the development of optoelectronic and

photovoltaic devices, due to their appealing

electrical and optical properties. Herein, mix halide

single-layer (~95 nm) and multilayer (average layer

~87 nm) CH3NH3PbIBr2 thinfilms were grown by a

one-step spin coating ???

Optoelectronic materials are foundational for many

technologies that broadly define the information

age. They find applications in thin-film transistors,

light emitting diodes, solar cells, sensors, and the

quantum-information systems of the future.

Optoelectronic materials achieve specific functions

by manipulating photons and electrons, bringing

opportunities for optoelectronic devices, energy

conversion, information transmission, and other

related fields.
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Two-dimensional p-type/intrinsic/n-type (p-i-n)

homojunction opens up exciting opportunities for the

advancement of next-generation electronic and

optoelectronic devices.However, it is urgent to

explore superior two-dimensional materials for p-i-n

homojunction to enhance optoelectronic

performance. Herein, the electronic structures,

optical properties of monolayer XYN 3 (X=V, ???

Optoelectronic devices. Solar cells. Solar

photovoltaic technology is one of the most

promising solutions to minimizing our dependence

on fossil fuel???based energy sources to meet net

zero carbon emissions goals by 2050. Our focus is

on development of thin film solar cells based on

emerging advanced materials such as halide

perovskites with 

Recently the hybrid organic-inorganic trihalide

perovskites have shown remarkable performance as

active layers in photovoltaic and other

optoelectronic devices. However, their spin

characteristic 
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Optoelectronic Devices Dr. Jing Bai . Assistant

Professor . Department of Electrical and Computer

Engineering . University of Minnesota Duluth .

October 30th, 2012 . 2  Spectrum of the solar

energy ; Solar radiation outside the earth's surface:

1.35 kW/m; 2, 6500 times larger than world''s

Electronic light sensors. Optoelectronics (or

optronics) is the study and application of electronic

devices and systems that find, detect and control

light, usually considered a sub-field of photonics this

context, light often includes invisible forms of

radiation such as gamma rays, X-rays, ultraviolet

and infrared, in addition to visible light..

Optoelectronic devices are electrical-to 

Beyond their use as catalysts, critical materials have

widespread applications in other technologies,

including technologies that could undergo rapid

expansion in the future. Many critical elements are

used in the display and solid-state lighting (SSL)

industries. They also are components in many

photovoltaic technologies, which are expected to

undergo continued ???
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Three main types of optoelectronic devices, namely

photodetectors, photovoltaics and light-emitting

devices are discussed in detail with a focus on

device architecture and operation. Examples

showing experimental integration of 2DLM-based

devices with silicon photonics are also discussed

briefly.
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