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Overview

What are surface passivation methods?

Surface passivation methods can be categorised into two broad strategies:
Reduce the number of interface sites at the surface. Reduce the population of
either electrons or holes at the surface. Point one above usually involves the
formation of hydrogen and silicon bonds and is commonly referred to as
‘chemical passivation. 

Why is glass/glass photovoltaic (G/G) module construction so popular?

Glass/glass (G/G) photovoltaic (PV) module construction is quickly rising in
popularity due to increased demand for bifacial PV modules, with additional
applications for thin-film and building-integrated PV technologies. 

Why is surface passivation important?

Surface passivation of solar cells is increasingly important as the wafers
become thinner since a greater proportion of the overall recombination occurs
at the surface regions. The surfaces of solar cells are an important
multifunctional interface, critical to solar device operation. 

What is chemical passivation?

Point one above usually involves the formation of hydrogen and silicon bonds
and is commonly referred to as ‘chemical passivation. Field or charge-effect
passivation can be achieved by doping, or by the introduction of electrostatic
charge at the surface interface, which repels minority carriers from the
surface. 

Why do solar cells need sodium-free glass?

Use of sodium-free glass significantly reduces module degradation. Sodium
ions induce degradation of cell passivation, especially on the front side.
Moisture induces degradation of the TCO and contacts with FF losses. Silicon
heterojunction (SHJ) solar cells are expected to gain significant market share

Powered by SolarGrid Energy Solutions



Page 3/16

in the coming years. 

What is a G/G PV module?

The G/G construction contains a sheet of glass on each side of the PV module,
replacing the opaque polymer backsheet traditionally used in conventional
glass/backsheet (G/B) modules (figure 1) [7, 8]. The glass provides better
mechanical support and improved moisture impermeability over polymer
backsheets .
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Photovoltaic module glass passivation

  

Potential-induced degradation in
perovskite/silicon tandem
photovoltaic  

Sep 21, 2022 · Despite great progress in
perovskite/silicon tandem solar cells'
device performance, their susceptibility
to potential-induced degradation (PID)
remains unexplored. In ...

  

What Are Heterojunction
Technology (HJT) Solar ...

Compared to single-glass PV modules,
glass-glass PV modules deliver superior
performance and longer service life.
Learn more about their advantages, key
...

  

Glass/glass photovoltaic module
reliability and degradation: ...

Aug 3, 2021 · Glass/glass (G/G)
photovoltaic (PV) module construction is
quickly rising in popularity due to
increased demand for bifacial PV
modules, with additional applications for
...
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Industrial high performance
crystalline silicon solar cells and
modules  

Jan 1, 2014 · On module level the impact
of effective light management is
discussed and independently confirmed
results for full-size modules are reported.
In order to demonstrate the ...

  

Next-Generation Passivation
Strategies for Enhanced Solar ...

Nov 8, 2024 · The essential need to
improve the efficiency and stability of
photovoltaic systems has led to
substantial changes in the development
of solar cell passivation processes over
...

  

UV-induced degradation of high-
efficiency ...

Jul 7, 2022 · The use of UV-pass
encapsulants in PV modules is becoming
a popular option to capture ~1% light
gain; however, this makes the cells more
...

  

Chemical and mechanical interfacial
degradation ...

Jun 29, 2022 · In this work, we examine
the interfacial degradation modes in G/G
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and glass/transparent backsheet
modules under damp heat (DH) with and
...

  

Self-deposited passivation for
decreasing ...

Aug 22, 2024 · Here, an additive is used
to control film crystallization to achieve
high power conversion efficiency,
attributed to a self-deposited passivation
...

  

Failure modes of silicon
heterojunction photovoltaic
modules ...

Dec 1, 2024 · Under the influence of
moisture, these ions can migrate into the
cell and degrade the cell passivation,
resulting in massive power losses up to
57.6% of the initial value after ...

  

Glass/Glass Photovoltaic Module
Reliability and ...

Aug 3, 2021 · Glass/glass (G/G)
photovoltaic (PV) module construction is
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quickly rising in popularity due to
increased demand for bifacial PV
modules, with ...

  

Potential-induced degradation in
perovskite/silicon ...

Sep 20, 2022 · Potential-induced
degradation in perovskite/ silicon
tandem photovoltaic modules Applying a
1,000 V voltage bias to perovskite/silicon
tandem PV modules for 1 day causes ...

  

Corrosion testing of solar cells:
Wear-out degradation behavior

Dec 1, 2022 · In this work, an
accelerated aging test for acetic acid
corrosion was developed to probe wear-
out and end-of-life behavior and
facilitate screening of new cell,
passivation, ...

  

Solar cell UV-induced degradation
or module ...

Jun 18, 2023 · For decades, photovoltaic
(PV) module yellowing caused by UV
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exposure has been observed on solar
arrays in operation. More than an ...

  

Polarization-type potential-induced
degradation in bifacial ...

Feb 24, 2025 · This study therefore
examines the susceptibility of bifacial
glass/glass PERC modules with frames to
PID-p in ground-mounted PV systems.
We examine the effects of ...

  

UVID of TOPCon solar cells: Effect of
the front passivation Al

Aug 15, 2025 · To investigate the UV
reliability of the PV modules, TOPCon PV
modules built from cells of varying Al 2 O
3 thickness were fabricated with double
glass and ethylene ...

  

Failure modes of silicon
heterojunction photovoltaic
modules ...

Dec 1, 2024 · Use of sodium-free glass
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significantly reduces module
degradation. Sodium ions induce
degradation of cell passivation,
especially on the front side. Moisture
induces ...

  

A comprehensive physical model for
the sensitivity of ...

Dec 19, 2023 · Double-side contacted
silicon heterojunction (SHJ) solar cells
have demonstrated efficiencies of up to
26.81%,1 a recent value so far not
reached by other advanced silicon ...

  

UV-induced degradation of high-
efficiency silicon PV modules ...

Jul 7, 2022 · Abstract Degradation from
ultraviolet (UV) radiation has become
prevalent in the front of solar cells due
to the introduction of UV-transmitting
encapsulants in photovoltaic (PV) ...

  

Deep concern about TOPCon module
quality

Feb 24, 2025 · M.D. Kempe, T. Moricone,
M. Kilkenny. "Effects of cerium removal
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from glass on photovoltaic module
performance and stability", in
Proceedings ...

  

Potential induced degradation in c-
Si glass-glass modules ...

Apr 1, 2023 · Traditional Glass-Backsheet
(GB) photovoltaic (PV) modules have
been the industry standard for a long
time, but the Glass-Glass (GG) modules
are quick...

  

UV-induced degradation of high-
efficiency silicon PV ...

Dec 9, 2022 · After years of
improvement in photovoltaic (PV)
module performance, including the
reduction of power degradation rates
toward a mean of 0.5% year to 0.6%
year 1 for crystalline ...

  

N-TOPCon Technology , Maysun
Solar

Maysun Solar's TOPCon N-Type
technology leverages Tunnel Oxide
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Passivated Contact (TOPCon)
advancements to deliver superior energy
conversion ...

  

Factors Influencing Standard PID
Test and Anti-PID

Sep 25, 2024 · The potential-induced
degradation (PID) performance is of high
significance for photovoltaic (PV)
modules. In accordance with the IEC
61215-2: 2021 standard, we analyzed ...

  

Improvement Options for PV
Modules by Glass Structuring

Sep 20, 2023 · ABSTRACT: The
structuring of glass surfaces offers a
wide area of application for
photovoltaics: Increasing the energy
yield and decreasing glare are
achievable and become ...

  

Prediction of potential induced
degradation for TOPCon PV modules

Apr 1, 2025 · Potential induced
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degradation (PID) is a serious concern
for photovoltaic (PV) modules operating
in fields with high system voltage,
humidity and temperature, which may ...

  

A comprehensive physical model for
the ...

Jan 17, 2024 · Glass-free modules in
which the front and rear glass plates
were replaced by two ETFE foils. The
surface of the ETFE foil exposed to the ...

  

DMEGC's Advanced TOPCon Cell-
Based Multi ...

Feb 5, 2025 · The challenging global
photovoltaic (PV) market, characterized
by plummeting prices and overcapacity,
has prompted a few TOPCon module ...

  

Surface passivation - PV-
Manufacturing 

Surface passivation methods can be
categorised into two broad strategies:
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Reduce the number of interface sites at
the surface. Reduce the population of ...

  

Indian scientists build
29.14%-efficient tandem ...

Jun 4, 2025 · The scientists designed the
cell with a substrate made of glass and
indium tin oxide (ITO), a hole transport
layer (HTL) made of a phosphonic acid ...

  

Chemical and mechanical interfacial
degradation in bifacial glass/glass  

Jun 29, 2022 · Glass/glass (G/G)
packaging has been implemented in thin-
film and building-integrated PV
technologies but is less common in
silicon (Si) PV modules. G/G ...

  

UV-Induced Degradation of
Industrial PERC

Nov 17, 2024 · With the surge of UV-
transparent module encapsulants in the
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photovoltaic industry aiming to boost
quantum efficiency, modern silicon solar
...

  

Challenges and advantages of cut
solar cells for shingling ...

Jun 11, 2024 · The implications on the
module efficiency are also compared
between modules built using cells with
and without edge passivation, giving the
highest efficiency for a shingled ...

  

Damp-heat stability investigation of
glass-backsheet modules ...

Meanwhile, single-glass (SG)
photovoltaic modules conventionally
employ polymer-based backsheets that
exhibit elevated water vapour
transmission rates. This study presents a
...

  

Understanding moisture ingress 

May 21, 2024 · Shuttleworth's Slip-
Torque® conveyor design allows the
ability to transport PV glass, wafers,
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panels and modules smoothly and
without marking between process
machinery.

  

Review of degradation and failure
phenomena in photovoltaic modules

May 1, 2022 · The degradation of
photovoltaic (PV) systems is one of the
key factors to address in order to reduce
the cost of the electricity produced by
increasing the operational lifetime of PV
...

  

A comprehensive physical model for
the sensitivity of ...

Dec 19, 2023 · A comprehensive physical
model for the sensitivity of silicon
heterojunction photovoltaic modules to
water ingress Gnocchi et al. study one of
the most promising ...

  

UV degradation analysis of TOPCon
cells , AIP ...

Feb 5, 2025 · In the field of photovoltaics
(PVs), tunnel oxide passivating contacts
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(TOPCon) cells have emerged as one of
the mainstream cell structures ...

Contact Us
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