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Fire Extinguishing System
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Beeman, Z. Liliental-Weber, J. W. Ager Ill, W. -

[ ] e Walukiewicz, W. J. Schaff, We report on IlI-nitriaé -
i L
- photovoltaic cells with external quantum efficiency

. | s as high as 63%. InxGala??xN/GaN p-i-n

However, the technology responsible for the blue
laser diode that gave the Blu-ray player its name
a?? gallium nitride (GaN) a?? is emerging as one of
a number of exciting new developments in the
semiconductor industry. photovoltaics chargers,
on-board chargers for electric vehicles and many
other devices which demand high switching
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cheaper thin film photovoltaics. They have focused
on a simple binary compound, copper nitride that is
composed of environmentally friendly

elements.However, g rowing a nitride crystal in a
high quality form is challenging as history tells us to
develop gallium nitride blue LEDMatsuzaki and his
S.

b

The first experimental realization of coaxial group
IlI-nitride nanowire photovoltaic (PV) devices,
n-GaN/i-In(x)Ga(1-x)N/p- GaN, where variation of
indium mole fraction is used to control the active
layer band gap and hence light absorption is
reported. Additional resources and features
associated with this article are available within the
HTML version: a?c Supporting Information a?c a?|

Nitride-based wide band gap semiconductors, owing
to their high stability and high resistance against the
cosmic rays, are appropriate elements to apply as
the top cell of tandem solar cells. have known as

beneficial and affordable photovoltaic devices

respecting other commercial types of solar cells. In
Jouu o i - fact, a well-known scheme to
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In this study, monolayer hexagonal boron nitride
(h-BN) grown via chemical vapor deposition (CVD)
as an effective electron blocking layer (EBL) for the
organic photovoltaics (OPVSs) is proposed.

This work demonstrates, for the first time, a
tantalum oxide/silicon nitride (Ta 2 O 5 /SiN x) stack
as a combined passivation and antireflection coating
deposited on the boron-diffused front surface of
n-type silicon solar cells.Due to the high chemical
resistance of Ta 2 O 5, the patterning of the films is
realized via picosecond laser ablation, followed by a
field-induced a?|

research grou ps have established that the fundam
ental direct band gap range of the IlI-nitride alloy
syst em is the widest of any com pound semi
conductor, exten ding from InN (0.7 eV, n ear-IR
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- = In this article, GaN/ InxGal a?? xN based solar cell
with Si substrate and SICN buffer layer is
investigated with the help of modeling and
simulation. The performance of the designed device
is best suited for the low cost photovoltaic
applications in terms of high open-circuit voltage

EE=T (VOC) of 2.53 V, short-circuit current density (JSC)
gg of 2.83 mA/cm2, Fill Factor (FF) of 76.98% a?|
it

The main outstanding challenges in the photovoltaic
applications of In 1-x Ga x N alloys, which include
developing methods to achieve p-type doping and
improving the structural quality of a?|

I1I-Nitride nanowires are currently considered as
next generation photovoltaic materials due to their
excellent physical properties together with reduced
dislocation densities, increased a?|
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Finite element simulations of novel InGaN solar
cells, requiring no p-type InGaN, were carried out
using the commercial software package APSYS.
Simulations show that efficient, compositionally
graded p-GaN/n-InxGala??xN solar cells can be
achieved, provided the graded layer is confined
within the depletion region. These compositionally
graded solar cells can be a?|

Progress in Indium Gallium Nitride Materials for
Solar Photovoltaic Energy Conversion Dirk V. P.
McLaughlin 1 and J. M. Pearce 2* 1 Department of
Mechanical and Materials Engineering, Queen's

This paper deals with the performance analysis of
different indium gallium nitride (InGaN)-based solar
cells. In particular, single, dual, and triple junction
structures are investigated by means of a detailed

numerical simulation study involving an accurate
modeling of the fundamental material properties.
The presented results include the calculated electric
field, a?|
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Dr. Ager's research interests include the

!_l L . fundamental electronic and transport characteristics
= le : . .
= .l of photovoltaic materials, development of new
— . 0-60KWH hot des and photocathodes based on
i%sj; ' W photoano p !
— abundant elements for solar fuels production, and

the development of new oxide- and sulfide-based
transparent conductors. and J. W. Ager lll,
"Demonstration

Although nitride materials hold great functional
promise, ferroelectric photovoltaic nitrides remain
relatively rare within the scientific community. In this
study, high-throughput calculations have been
employed to explore and predict novel stable
ternary nitrides characterized by both high
photoelectric conversion efficiency and robust

’ T o B Keywords: llI-nitride, polarization charges,
o ger %m efficiency, InGaN/GaN, nanowires, stress, strain 1.
ey Jr— | i: Introduction Photovoltaic (PV) technology is the

most emerging way of harnessing huge amount of
energy from sun light as compared to solar thermal
and photo electro- chemical cells [1].
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An effective-area photovoltaic efficiency of 1.27% in
power conversion, excluding the grid metal contact
area and under 1 sun, AM 1.5G conditions, has
been obtained for the p-GaN/i-InGaN/n a?|

A Tokyo Institute of Technology research team has
shown copper nitride acts as an n-type
semiconductor, with p-type conduction provided by

M I
>

fluorine doping, utilizing a unique nitriding technique
applicable for mass production and a computational
search for appropriate doping elements, as well as
atomically resolved microscopy and electronic
structure analysis using a?|

i
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The new stable ternary nitride ferroelectric
photovoltaic materials with Cmc2 1 structure (X 2
YN 3) and Pna2 1 structure (XYN 2) were predicted
by screening results and paired combination. We
demonstrate that the participation of Bi element or
early 3 d transition metal ions can achieve
ferroelectric photovoltaic nitrides with high
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An effective-area photovoltaic efficiency of 1.27% in
power conversion, excluding the grid metal contact
area and under 1 sun, AM 1.5G conditions, has
been obtained for the p-GaN/i-InGaN/n-GaN diode
arrays epitaxially grown on (111)-Si. The
short-circuit current density is 14.96 mA/cm2 and
the open-circuit voltage is 0.28 V. Enhanced light
trapping acquired via a?|

Thin film photovoltaics have equivalent efficiency
and can cut the cost of materials compared to
market-dominating silicon solar panels. Utilizing the
photovoltaic effect, thin layers of specific

Now a days solar photovoltaic (PV) is the promising
technology to address global issues such as
carbon-free electricity, shortage of fossil-fuel, global
warming and low cost electricity. This would be

successful while the conversion efficiency is
improved and new technology is developed. One
such technology to achieve over 40% efficiency is to
0 stack 1l1a??V a?|

= il
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Coaxial core/shell nanowires represent an important
class of nanoscale building blocks with substantial
potential for exploring new concepts and materials
for solar energy conversion. Here, we report the first
experimental realization of coaxial group Ill-nitride
nanowire photovoltaic (PV) devices,
n-GaN/i-In(x)Ga(1-x)N/p-GaN, where variation of
indium mole a?|

This work focuses on the optical properties of
single- and double-layer amorphous silicon nitride
(a-SiNx:H) thin films of different stoichiometry
relevant for photovoltaic applications using

Here, we report the first experimental realization of
coaxial group llI-nitride nanowire photovoltaic (PV)
devices, n-GaN/i-In(x)Ga(1-x)N/p-GaN, where
variation of indium mole fraction is used to
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High-efficiency indium gallium nitride/Si tandem
photovoltaic solar cells modeling using indium
gallium nitride semibulk material: monolithic
integration versus 4-terminal tandem cells. Walid
El-Huni,
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