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Overview

The phosphosilicate glass (PSG), fabricated by tube furnace diffusion using a
POCl 3 source, is widely used as a dopant source in the manufacturing of
crystalline silicon solar cells.What is phosphosilicate glass (PSG) layer system?

The phosphosilicate glass (PSG) layer system grown on the silicon surface
during diffusion processes with phosphorus oxychloride (POCl 3) is a two-layer
stack system consisting of a PSG and a silicon dioxide (SiO 2) layer.
Understanding the stack layers’ structure and composition is essential for
further optimizing POCl 3 diffusion processes. 

How do phosphorus silicate glass layers affect PV efficiencies?

Phosphorous silicate glass (PSG) layers were carefully designed on an emitter
layer to determine how they affect the efficiencies of solar cells before and
after PID. A current-voltage (I-V) tester was used to determine PV parameters.
An ellipseometer and transmission electron microscope (TEM) were used to
measure the thicknesses of the PSG layers. 

What is phosphosilicate glass?

In the diffusion process, a glass, known as phosphosilicate glass, of
phosphorus pentaoxide (P 2 O 5 ) and silicon dioxide (SiO 2 ) are formed due
to the uncontrolled amount of dopant and irregular diffusion at the silicon
surface. 

Why is phosphorus diffusion gettering used in silicon photovoltaic technology?

Metallic impurities are one of the main recombination losses in silicon
substrates, leading to a decrease in the PCE of solar cells [, , ]. Phosphorus
diffusion gettering (PDG) has been most widely used in silicon photovoltaic
technology due to its high capture efficiency and metal mobility at high
temperatures [, , , ]. 

Why is phosphorus oxychloride used in photovoltaics?
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The diffusion of phosphorus mediated by phosphorus oxychloride (POCl_3) is
extensively used in photovoltaics due to its enhanced diffusion speed and to
the high controllability of the phosphorus at the wafer surface. 

What are crystalline silicon solar cells?

Crystalline silicon (c-Si) solar cells currently dominates roughly 90% of the PV
market due to the high efficiency (η) of up to 25% . The diffusion process is
the heart of the silicon solar cell fabrication. The n-type emitter of most
crystalline p-type silicon solar cells is formed by phosphorus diffusion .
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Photovoltaic Cells and Systems
, SpringerLink

Feb 15, 2023 · Silicon has four valence electrons.
When silicon makes a bond with a group 15
element phosphorus (P), phosphorus donates
one electron and forms the n-type layer. On the
...

  

Status and perspectives of
crystalline silicon
photovoltaics in  

Mar 7, 2022 · Crystalline silicon solar cells are
today's main photovoltaic technology, enabling
the production of electricity with minimal carbon
emissions and at an unprecedented low cost.
This ...

  

Characterization of
Monocrystalline Silicon Solar
Cells ...

Nov 18, 2021 · The n-type dopant source
comprises of phosphorus compounds along with
N2 and O2 gaseous environment is widely used
in the thermal diffusion for commercial solar cell
...

  

Selective phosphorus doping
of polycrystalline silicon on
glass ...
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Dec 15, 2021 · Abstract We report doping of thin
(~60 nm) amorphous silicon (a-Si) on glass
substrate to form n + polycrystalline silicon on
glass in selective regions using Monolayer ...

  

Investigation of the P-doped
lead-free glass frit based on
the  

Sep 15, 2021 · P-doped lead-free glass frit is
prepared by the low-temperature phosphorus
diffusion method, which solves the problem of
low doping efficiency caused by phosphorus ...

  

(PDF) Ex-situ phosphorus-
doped polycrystalline ...

Mar 31, 2023 · We present ex-situ phosphorus-
doped polycrystalline silicon (poly-Si) passivating
contacts fabricated by the physical vapour
deposition method, ...

  

Understanding phosphorus
diffusion into silicon in a ...

Sep 22, 2014 · Phosphorus (P) diffusion in
crystalline silicon is a well-known phenomenon
which has been thoroughly studied in the past 40
years [13]. However, the formation of the n++ ...
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Environmental impact
assessment of the
manufacture and ...

Sep 10, 2024 · Subsequently, we performed a life
cycle assessment of Chinese silicon N-type- and
P-type PV modules. The research system
encompassed the production processes for ...

  

Characterization of
Monocrystalline Silicon Solar
Cells ...

Nov 18, 2021 · Crystalline silicon (c-Si) solar cells
currently dominates roughly 90% of the PV
market due to the high efficiency (?) of up to
25% [3]. The diffusion process is the heart of the
...

  

Optimizing phosphorus
diffusion for photovoltaic ...

May 23, 2017 · The phosphosilicate glass (PSG),
fabricated by tube furnace diffusion using a
POCl3 source, is widely used as a dopant source
in the manufacturing of crystalline silicon ...

  

A Well-Controlled PSG Layer on
Silicon Solar Cells against ...

Jan 29, 2015 · This study proposes a promising
silicon (Si) solar cell structure for reducing the
potential induced degradation (PID) of crystalline
Si solar cells. Phosphorous silicate glass ...
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Solar Cells on Multicrystalline
Silicon Thin Films Converted ...

Sep 2, 2024 · Fabrication and characterization of
solar cells based on multicrystalline silicon (mc-
Si) thin films are described and synthesized from
low-cost soda-lime glass (SLG). The ...

  

Formation of Selective Emitter
from Phosphorus Diffusion By
...

May 6, 2024 · We investigated laser parameters
for a laser doping (LD) process that enables to
improve cell characteristics through the
formation of a selective emitter (SE)
multicrystalline ...

  

Mechanisms involved in the
formation of phosphosilicate
glass ...

Apr 4, 2011 · This study focused on how the
formation of phosphosilicate glass (PSG) film
affects the solar cell emitter profile when using
an inline ultrasonic mist phosphoric acid source
and an ...

  

Revealing the effect of
phosphorus diffusion gettering
on ...

Apr 1, 2025 · Here we have conducted a
comprehensive experimental and theoretical
investigation into the impact of the phosphorus
diffusion gettering (PDG) process on n-type ...
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Influence of Pre-deposition
Temperature of Phosphorous
Silicate Glass  

Jun 18, 2025 · Abstract In this work, we have
studied the influence of pre-deposition
temperature (from 600 to 800°C) of PSG
(Phosphorous Silicate Glass) layers on the
formation of n+/n ...

  

Suitability of POCl3 diffusion
processes with in-situ ...

Sep 27, 2017 · Detailed characterizations of the
grown layers on the silicon surface are
performed after diffusion with respect to the
individu-al layer thicknesses of the
phosphosilicate glass ...

  

Understanding Crystalline
Silicon PV Technology ...

Mar 6, 2023 · Understanding photovoltaic
technology, and in particular, crystalline silicon
PV technology is crucial for those seeking to
adopt renewable energy ...
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Optimizing phosphorus
diffusion for photovoltaic ...

Sep 30, 2022 · The phosphosilicate glass (PSG),
fabricated by tube furnace diffusion using a
POCl3 source, is widely used as a dopant source
in the manufacturing of crystalline silicon ...

  

What are Solar Cells and Solar
Panels Made of? 

Nov 24, 2024 · The n-type silicon is created by
including atoms that have one more electron in
their outer level than silicon, such as
phosphorus. A solar cell consists of a layer of p-
type ...

  

How Do Solar Cells Work?
Photovoltaic Cells ...

Jul 25, 2024 · In this article, we'll look at
photovoltaic (PV) solar cells, or solar cells, which
are electronic devices that generate electricity
when exposed to ...

  

Photovoltaic and interface
characteristics of mono-
crystalline silicon  

Jan 1, 2023 · Then, a phosphorus diffused n +
-emitter with a sheet resistance of 130 ± 10 ?
square -1 and phosphorus-silicon-glass removal
were achieved. After rear n + -emitter ...
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Advances in the Understanding
of Phosphorus ...

Sep 24, 2012 · This is because, although the
diffusion of phosphorus is very slow in an oxide
layer, the phosphorus atoms actually react with
the silicon oxide ...
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