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N-TOPCon is Maturing

FEM RIS FIHR, NELTOPCon BB =R E
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29.43%.

+ APh.D. of Photovoltaic Engineering, The University of New South Wales.
+ AMember of IEC TC82 Standards Committee.

- Chairman of SEMI China Standards Technical Committee.

- Vice Director of PV Committee of China Green Supply Chain Alliance.

Based on the excellent cell structure and
substrate, the efficiency of N-TOPCon solar cell is

expected to reach 28.7%. With rapid production
expansion and cost down since 2022, the N-TOPCon
industrial chain is maturing.

Perfect Structure of TOPCon Cell

The PERC/HJT/IBC was invented in 80-90s last
century, while the TOPCon was a younger technology
raised by Fraunhofer ISE in 2013. Based on full area
passivation contact, the TOPCon cell has higher
potential barrier against hole while lower against
electron, ensuring a best performance of the carrier
selective transportation. The electrode-substrate
indirect contact reduces the contact loss. Calculation
shows that the maximum efficiency is up to 28.7%,
which is closed to the Si-PV theoretical limit, 29.43%.
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The Starting Year of N-TOPCon Industrialization

1- More than 15GW N-TOPCon cells shipment.

2 - Production line of TOPCon is compatible to PERC.
3 - Key equipments and processes are mature.

4 - ROl is higher than that of other N type Cells.

5 - Higher potential of efficiency increase.

Natural Advantages of n Type Wafer

Compare with P type wafer used by PERC cell, the
TOPCon takes N type wafer with advantages in terms of
the higher efficiency and tolerance to metal impurity,
longer lifetime of minority carrier, lower or even
non-light-induced-degradation due to non-boron
oxygen complex formed, phosphorus doping instead.

The crystalline Si growth processes of these two
technologies are mature with no essential differenc-
es. The cost gap will be narrowed as long as n type
wafer production expansion and technical further
improvements in near future.

Others

The bi-facial rate of N type cell is about 80%, 15%
higher than that of P type cell; There is no laser
slotting process on the backside of the TOPCon cell,
ensuring lower stress as well as higher micro-rack
resistance; With higher open circuit voltage, the lower
temperature coefficient leads higher gain.
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DAS SOLAR Light Up Everyda

Recently, the gap among tier 1 PV suppliers in terms
of product competitiveness and marketing share
from P type module is narrowing. The efficiency of
PERC is reaching it theoretical limit. Meanwhile,
N-TOPCon is expected to be the next mainstream
technology to drive the PV industry into a new stage.

The first half year of 2022, the efficiency of N-TOPCon, the
efficiency of N-TOPCon cell has been increasing continu-
ously and reaches to 24.5% in mas production and 25%in
laboratory. Compare with the theoretical limit of 28.7%,
the potential of market share is promising.

According to TrendForce, the production capacity of
N cell is expected to reach 58GW in 2022, driven by
the tier 1 PV suppliers, in which the share of the
TOPCon technology will be more than 60%. Besides,
about 100GW out of total 300GW PERC production
lines could be upgraded to TOPCon.

Mass production and mature technology introduction
is driving the cost of N type product in 2022.
Therefore this year could be the key point of the
PERC upgrade into TOPCon.
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FiR% Technologies

$hfbiEMIER Passivation Contacts
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The passivation contacts technology allows the surface of the cell
to prevent minority carrier from passing through and reducing the
metal contact recombination current, increasing the open circuit
voltage, short circuit current and fill factor. Therefore the efficiency
could be increased greatly. The efficiency in DAON cell mass
production has been exceed 24.6% today.

TR Gradient Refractive Index Film

ity [EER A E N BUERA, RIFL RR S EEFHR, H
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The application of gradient refractive index film technology in the
surface helps the cell to be passivated, with the effects of anti-re-
flection and anti-PID. Besides, the technology avoids the color
change after laminating and keeps the uniformity in the module.

BHEZ &R Ultra-Thin Poly-Si Film

KAEESRERA, LURD S ST LRI, #FA BREE.
HERASMEIIAETR, BAARS, MESESERMIELRE, B
=Rk e SPVEEE S

The ultra-thin poly-Si film technology reduces the parasitic
absorption by poly-Si, increases the current density. The
stepped shape backside design increases the internal reflec-
tance, improves the contact performance, efficiency and
bi-facial rate.

SMBB£E AR SMBB Metalization

SMBBREMBBH AKFHRAR, KA ELAIMLE, ASSINTE /DAL
BREMNESER XA MR T REEIE, HRE T AR,
B IR A B, MR T A felt.

The SMBB is upgraded from MBB. The thinner fingers are
introduced to reduce the shadow and the conduct distance. The
technology reduces the series resistance, and allows more
micro-crack and/or off-grid to ensure a high reliability.
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hEshfkEER Edge Passivation
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The cell edge will be exposed to the environment after
cutting. More passivation level will cause greater
efficiency loss. There is a special edge passivation
technology applied in DAON process. In this process,
the edge will be protected by special field effect
passivation material to repair defects and reduce the
efficiency loss.

EHIEIEAR Nondestructive Cutting

RABBERDEIRA, SRENMIR G SRE. SR
EHR, HRE166/182/210mmARTEM Ao

The application of nondestructive cutting technology
helps the cell cutting process to avoid mechanical
damages, increase the production efficiency and
reduce the pollution. The compatibility of large size
cell such as 166/182/210mm is guaranteed.

SR AR Advanced Packaging
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The half-cell technology reduces the current and
resistance, increases the cell spaces for uniform
reflection. The optical gain of half-cells PV module is
30% higher than that of full-cells PV module, and
0.5-1°C lower in terms of the temperature. Under the
same shadowing condition, the hot-spot temperature
of half-cell PV module is 20°C lower than that of
full-cell PV module.

The SMBB with round wire welding strip will increase
the incident light utilization, therefore 1-1.5% power
gainis achieved.
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BAEMNRAH Reliable PV Module
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Steel Frame

The row material of steel frame is high strength steel
strip with Zinc Aluminum Magnesium coating. The
capability of corrosion resistance is closed to stainless
steel. With the function of self repair, the cutting edges
could be covered by its coating material. This avoids the
risk of corrosion during a long time operation.

The steel frame gives a better support to the laminate
sheet by its higher stiffness. Under the same mechanical
load condition, the PV module with steel frame shows
better capability of crack resistance.

Compare with Al frame, the steel frame has closed
coefficient of expansion to the glass used in the PV
module. This helps to reduce the risk of sealant failure.

SR fEEE4 S Reliable Junction Box
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The junction box is design with special consider-
ations. Material such as PPO is designed as box body,
the chip is well optimized with better heat dissipation
diode. The power loss is less than 1% by the special
junction box, while the power degradation in the
first year is less than 1%.

FENRAH Green PV Module
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Lead-free Ribbon

The introduction of high standard lead-free ribbon
into the production line ensures the PV module
comply with RoHS standards. The advantages such as
the lower melting point and fewer tin consumption
ensure the lower welding temperature which reduces
the risk of micro-crack. Also, the new ribbon and its
welding process helps the laminated sheet keep
lower coefficient of thermal expansion, which is
helpful for the reliability.

Dealcoholized Silica Gel

With the advantages of no volatile odor, excellent
adhesive properties, good thermal stability and
mechanical properties, the application of dealcohol-
ized silica gel for module packaging will extend the PV
module lifetime and reduce the maintenance fee.

Fluorine Free Backsheet

The PV module with Fluorine free backsheet supports
the green recycling. Besides, the adhesive force

between the Fluorine free backsheet and adhesive
film is high. PV module with Fluorine free backsheet
has excellent performance in terms of anti aging and
UV resistance. The dual-layer vapor isolation of PO
and PET films will help the PV module to meet the
25 years lifetime.
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+ A Master of Materials Science and Engineering, University of Science and

Technology of China.
Xl &

+ A Core Member of SEMI Chine Standards Technical Committee.
Liu Yong + Asia Co-Chair of SEMI PV Technology Roadmap Committee.
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Itis a great honor for me to express my sincere thanks
to all of you, for your long term care and support.

DASOLAR is a new member of PV industry. Since
2018, we have been experienced many milestones,
such as 531-PV-Policy. PV-Grid-Parity. Targets of
Emission Peak and Carbon Neutrality, etc., witness-
ing that the clean energy being the times
mainstream.

Key members of DASOLAR have been working in PV
industry for more than 15 years, in which someone
started from 2000. During this period, PV industry is
developing rapidly for both China and the world. The
individual careers are full of achievements.

In the coming years, DASOLAR will take the "Emission
Peak and Carbon Neutrality" as our mission, tie in
with national strategy, fulfill the ideas of coordination
and innovation, together with team members,
customers and partners, create first-class achieve-
ment, write a green legend.

Let's work together to create a sunshining world,
and life.
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