
FIELDS FOR RESEARCH IN
PHOTOVOLTAIC CELLS

Efficiency of different generations and types of solar

cells along with some commonly used active

materials in each type of solar cells. Data were

obtained from Research Cell Efficiency Records 

New PV installations grew by 87%, and accounted

for 78% of the 576 GW of new renewable capacity

added. 21 Even with this growth, solar power

accounted for 18.2% of renewable power

production, and only 5.5% of global power

production in 2023 21, a rise from 4.5% in 2022 22.

The U.S.'s average power purchase agreement

(PPA) price fell by 88% from 2009 to 2019 at ???

The photovoltaic effect is used by the photovoltaic

cells (PV) to convert energy received from the solar

radiation directly in to electrical energy [3].The union

of two semiconductor regions presents the

architecture of PV cells in Fig. 1, these

semiconductors can be of p-type (materials with an

excess of holes, called positive charges) or n-type

(materials with excess of ???
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The future of solar cell technology is poised for

remarkable advancements, offering unprecedented

potential to revolutionize renewable energy

generation. This chapter highlights key areas of

innovation and progress in solar cell research.

Emerging materials, such as

What is a PV cell? The word Photovoltaic is a

combination of the Greek Work for light and the

name of the physicist Allesandro Volta. It refers to

the direct conversion of sunlight into electrical

energy by means of solar cells. So very simply, a

photovoltaic (PV) cell is a solar cell that produces

usable electrical energy. PV

??? New explorations in solar cell research Jifeng

Liu (jfliu01@mit )  for Solar Cells ??? Solar cells are

much more environmental friendly than the major

energy sources we use currently. ??? Solar cell

reached 2.8 GW power in 2007 (vs. 1.8 GW in

2006)  Built-in E-field J V + - - + Space charge

region [ ] exp( /)
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Yet we appreciate that, when novel materials or

solar-cell architectures are being explored, the

combination of prototypes with non-optimized

stability and long waiting lists for certification at 

The IEEE Journal of Photovoltaics (JPV) is a

peer-reviewed archival publication reporting on

original and significant research results in the field

of photovoltaics (PV). The PV field is diverse,

ranging from the science and engineering of PV

materials and devices, to their application in cells,

modules, photovoltaic generators, the design of 

Our cutting-edge research focuses on boosting

solar cell conversion efficiencies; lowering the cost

of solar cells, modules, and systems; and improving

the reliability of PV components and systems.

Materials and Devices. Measurements. Reliability

and System Performance. Applications 
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Separation of Charge Carriers: In the next step,

electric fields within the solar cell act to separate the

generated electron-hole pairs. This built-in electric

field is created by the junction of two different types

of semiconductor ???

This review summarized the challenges in the

industrialization of perovskite solar cells (PSCs),

encompassing technological limitations,

multi-scenario applications, and sustainable

development 

In particular, the third generation of photovoltaic

cells and recent trends in its field, including

multi-junction cells and cells with intermediate

energy levels in the forbidden band of silicon 
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Reported timeline of research solar cell energy

conversion efficiencies since 1976 (National

Renewable Energy Laboratory). There are currently

many research groups active in the field of

photovoltaics in universities and research

institutions around the world. This research can be

categorized into three areas: making current

technology solar cells cheaper and/or more ???

2.1 Solar photovoltaic systems. Solar energy is

used in two different ways: one through the solar

thermal route using solar collectors, heaters, dryers,

etc., and the other through the solar electricity route

using SPV, as shown in Fig. 1.A SPV system

consists of arrays and combinations of PV panels, a

charge controller for direct current (DC) and

alternating current ???

Technical efficiency levels for silicon--based cells

top out below 30%, while perovskite-only cells have

reached experimental efficiencies of around 26%.

But perovskite tandem cells have already 
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Fig. 1. Schematic of plastic solar cells. PET ???

polyethylene terephthalate, ITO ??? indium tin

oxide, PEDOT:PSS ???

poly(3,4-ethylenedioxythiophene), active layer

(usually a polymer:fullerene blend), Al ???

aluminium. An organic solar cell (OSC [1]) or plastic

solar cell is a type of photovoltaic that uses organic

electronics, a branch of electronics that deals with

conductive organic 

Separation of Charge Carriers: In the next step,

electric fields within the solar cell act to separate the

generated electron-hole pairs. This built-in electric

field is created by the junction of two different types

of semiconductor materials (n-type and p-type) that

form a p-n junction in the solar cell.  Ongoing

research is aimed at 

A groundbreaking research breakthrough in solar

energy has propelled the development of the world's

most efficient quantum dot (QD) solar cell, marking

a significant leap towards the 
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To help readers stay up-to-date in the field, each

issue of Progress in Photovoltaics contain a list of

recently published journal articles that are most

relevant to its aims and scope. This list is drawn

from an extremely wide range of journals, including

IEEE Journal of Photovoltaics, Solar Energy

Materials and Solar Cells, Renewable Energy,

Renewable and ???

In this review, the concept of organic solar cells is

outlined; the device structure, operating principles

and performance characteristics are detailed along

with an overview of the recent 

Noticeably, the CAPEX for a 10-GW (of annual

production) PERC solar cell fabrication (from wafer

to cells) decreased, in the past 6 years, from around

US$1.2???1.5 billion to US$280 million if 
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At present, the objective of solar cell research is to

improve cell efficiency and explore novel designs to

reduce material usage and manufacturing costs. 

The electric field directs the separated electrons and

holes to a certain location. The electrical energy

produced as electrons flow is collected by metal

connections at the photovoltaic 

This paper is a comprehensive study covering the

generations of photovoltaic cells and the properties

that characterize these cells. Photovoltaic cell

materials of different generations have been

compared based on their ???

Inorganic crystalline silicon solar cells account for

more than 90% of the market despite a recent surge

in research efforts to develop new architectures and

materials such as organics and perovskites. The

reason why most commercial solar cells are using

crystalline silicon as the absorber layer include

long-term stability, the abundance of silicone,

relatively ???
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Perovskite solar cells (PSCs) are promising low-cost

photovoltaic technologies with high power

conversion efficiency (PCE). The crystalline quality

of perovskite materials is crucial to the photovoltaic

performance of the PSCs. Herein, a simple

approach is introduced to prepare high-quality

CH3NH3PbI3 perovskite films with larger crystalline

grains and longer carriers lifetime ???

The IEEE Journal of Photovoltaics (JPV) is a

peer-reviewed archival publication reporting on

original and significant research results in the field

of photovoltaics (PV). The PV field is diverse in its

science base ranging ???

Perovskite materials have attracted much attention

in many scientific fields for the composition diversity,

easily available synthetic conditions and a variety of

attractive properties 1,2.For 
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