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Next is about our ABC modules scenario values.


. W
About AIKO NIKO

Through continuous innovation of product technology and manufacturing engineering,

to be a global leader in the PV industry.
+
140Gw

Accumulative Shipments

~ V\W\,/wxr\?/*’_/—\’
” £ > < SRR S~
PN = _' 2 R — o (v~
15.000* _ r o= e o~ . ‘ ' R | Slariab AKO Erope .~ < SEE R
) " k\\(ﬂj&;ﬁ» MDA SRy = o S - NSNS —{r\
) ) 7\‘ \i - N \ & | = |

Employees GIobaIIy‘;"”
f Chuzhou | photovoltaic Center

\“:\ Jinan| | Yiwu |
20% ?\ @ |anjlni , Koreal
\ Foshan| Sagi®< ®

R&D Ratio N . N e o

\\ R&D\ope\ntef R
¢ Zhuhai| 2%

\\ =\
e\l S =

20

Global Branches

: ) . p N ‘\y b,
3 [ VAR

TIER1 @

BloombergNEF reddot winner 2023

R&D Centers LU F

m Subsidiary m Production base ® R&D platform


Presenter Notes
Presentation Notes
About Aiko- Interpretation
Aiko deep-dive in the production, sales, and R&D of cell -- the core link of PV electricity generation for 15 years, with cumulative cell shipments of 130GW. According to the International Renewable Energy Agency (IRENA) report, the global photovoltaic cumulative installed capacity is 1.42TW. Aiko has taking up more than 8% of the PV installation globally. We can safely and proudly say, for about every 10 cells globally, one of them is from Aiko. 
Currently, we have 6 manufacturing bases and 20 branches in the world, concentrated in China, Europe, Asia Pacific and other countries and regions in the traditional PV market. We have more than 15,000 employees worldwide, of which 20% are 
R&D personnel; We have 3 R&D centers, the Global PV Joint Innovation Center in China is located in Aiko Yiwu factory, 

Zhuhai factory and the Solarlab Aiko Europe in Freiburg, Germany:

The Zhuhai R&D center focus on ABC technology innovation, and focus and product R&D and process innovation;
Yiwu's Global PV Joint Innovation Center was founded in 2020. The aim is to develop comprehensive PV theory innovation and engineering technology innovation cooperation with the leading enterprises in the global industry, authoritative international scientific research institutes and prestigious universities worldwide. The center has attracted more than 10 leading materials and equipment enterprises in the PV industry chain to participate in the cooperation.

The Europe research institute was also founded in 2020. It is located in Freiburg, Germany which is very close to the Fraunhofer research institute. The institute have hired top-tier scientists to participate in the R&D of cell theory technology and cutting-edge cell technology. Meanwhile, the institute is also deeply collaborating with the Europe PV research institute, work to effectively integrate the research and innovating technology in Europe with the mass production technology in China, and eventually apply the R&D result to large scale mass production. Which all can push forward the revolution of PV industry technology.
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Innovation in manufacturing engineering- Interpretation
Coping with the fast-growing photovoltaic installation market demand requires more than just product technology innovation capability; it is equally important to have the ability to transition developed products from the laboratory to mass production.
In 2017, Aiko built the world's first 5GW scaled automated cell factory, which is the first fully automatic production line to utilize AI detection and AGV robot transportation in the PV industry ;

In 2021, we successfully implemented silver-free metallization coating on the 10GW mass production line, surpassing the performance of silver paste printing. Currently, solar silver paste makes up approximately 15% of the global market. Forecasts indicate that by 2027, the amount of silver will exceed 20% of reserves, and by 2050, it could reach 85-98% of total reserves, causing a significant supply-demand imbalance. The sustainability of the solar energy industry depends on finding an alternative solution to silver paste consumption. Silver-free metallization offers a way to address the silver resource problem in the photovoltaic industry. 

In 2022, we built our first integrated cell and module factory and developed PL detection technology with higher precision.
At present, we have 6 production bases in China. This year, we will upgrade the existing 36GW PERC cell production capacity through technological improvements to form 35GW of TOPCon cell production capacity (Yiwu and Tianjin have already been upgraded successively, and the first phase of 15GW TOPCon in Chuzhou has been put into production), continuing to supply module factory customers. In terms of module business, our 3 production bases in Zhuhai, Yiwu, and Jinan respectively cover customers in the Pearl River Delta, Yangtze River Delta, and Yellow River Delta, as well as other regions, with a total planned capacity of 100GW, which will be gradually released according to market demand in the future. Among them, the Zhuhai base is planned to be 30GW, with 10GW already in production; the Yiwu base is under construction for 15GW, with a reserve construction space for another 15GW; the Jinan base is planned to be 40GW, with the first phase of 10GW currently under construction.

In 2024, with the innovation of module technology, our manufacturing process will also face revolutionizing progress; On the other hand, we are also setting higher standards for the manufacturing process in terms of intelligence and environmental sustainability. Our new factory in Jinan will be a zero-carbon intelligent facility, using 100% green electricity and recycling 90% of water through a partnership with an external water treatment plant, where our wastewater is treated for reuse. We will also achieve 30% recoverability of preheat energy by implementing a glycol-based active heat recovery system that captures heat from production exhaust gases, ensuring a heat recovery rate of at least 30%. This will reduce the heating load in the Jinan plant during winter, decrease the annual purchase of external energy, and lower carbon emissions, demonstrating our commitment to advancing green industry practices.
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In 2016, Aiko invented the tubular PERC (Passivated Emitter and Rear Contact) technology. Compared to the conventional plate-type PECVD approach, the tube-type PERC offers several advantages, including a smaller covering area, higher equipment uptime, longer maintenance intervals, superior annealing and passivation outcomes, and reduced edge recombination issues. These enhancements have significantly decreased the cost of equipment investment, propelling the tubular technology to swiftly overtake the plate-type as the definitive mainstream process for PERC cell manufacture in the photovoltaic industry.

In 2019, Aiko took the lead in the mass production of 166 and 210mm cells, leading the industry into the “big-size” era;

In 2020, we established the Global PV Joint Innovation Center and the Solarlab Aiko Europe.

In 2021, we developed N-type ABC All-back contact technology. After exploring and trying TOPCon, HJT, IBC and other routes, we finally verified that ABC route is the only way to achieve the theoretical efficiency limit of 29.56% of crystal silicon cells. We chose a difficult and correct path and made continuous efforts to reach our goal. In the past three years, Aiko has invested about 442 million dollars in R&D, and has also obtained tremendous gains in intellectual property rights. At present, we have effectively authorized more than 1,000 patents.

In 2023, along the ABC path, we achieved another breakthrough: we released ABC bifacial products with a bi-faciality rate of 70%, breaking the industry's bias that believes in low bi-faciality rate of BC back-contact technology; The average mass production efficiency of ABC cell has exceeded 26.8%, and the mass production efficiency of module has exceeded 24.27%, and has ranked first in Taiyangnews commercial module efficiency ranking for 17 consecutive months since March 2023. 

In 2024, we released the third-generation ABC product - INFINITE module, which efficiency has improved to 25%+. While in the zero-carbon project business part, We plan to make Zhuhai's Dan Gang Island to become the world's first demonstration island for a new power system that integrates multiple energy sources, merges various states, and facilitates multi-directional interactions. Originally, the island’s power system is solely supported by diesel generators, the island faced issues such as high electricity costs, and pollution from gases and noise that affected its image as a tourist destination. Aiko plans to construct a microgrid system primarily based on solar and wind power, supplemented by electrochemical energy storage and diesel generation as a backup, without altering the existing electricity usage patterns, power lines, electricity pricing, and charging management methods. By building based on the current diesel generation infrastructure, the project will add various new energy supply methods such as photovoltaics, wind power, and energy storage, aiming to achieve a complete substitution of green energy supply, integrated source-network-load-storage, and net-zero emissions across the entire island.
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Next is about our ABC modules scenario values.
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Let me first introduce to you our 4 major series of products designed for residential, C&I (commercial and industrial), and utility-scale scenarios:
The first is our residential Neostar series, which combines aesthetics and performance. The series includes 54 mono/dual-glass and 78 dual-glass pcs, corresponding to the sizes of 1757 and 2465 respectively. The 54 pcs can also be customized with black/white backsheets and black/white frames according to customer needs, greatly satisfying customers' pursuit of product aesthetics. 

Currently, the 54 Neostar series is well-loved by European customers, and the 78 pcs has made a breakthrough in the Chinese residential market, with a great volume of shipments.

Next are the Comet series and Nebula series for C&I scenarios. The Comet series features a 72 pcs 2382 mono-glass model. The Nebula series comes in a 54 pcs 1762, meeting the installation needs for roofs with lower load-bearing capacity.
For large utility-scale scenarios, we have launched the Stellar series with lower cost per kilowatt-hour. The product size is all 2382*1134. According to specific installation scenarios, we have introduced the Polaris product for ground applications and the Sirius product for water surface applications.
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High Power – All series product efficiency continuously leading in the industry- Interpretation
Next, we will introduce the three major value points of our products: high power, high revenue, and ultra-safety. Starting with higher power, the following is the power roadmap for 4 ABC products. The grey highlighted areas represent the INFINITE product’s power. The specific power roadmap is as follows:

For the Neostar series in the 54pcs, the mainstream power for white modules in Q3 is 465/470W, which is more than 20W higher than TOPCon; for black modules, the mainstream power in Q3 is 450-460W, also more than 20W higher than TOPCon; beginning in Q4, the 54pcs will gradually switch to INFINITE products, with power increasing by more than 30W compared to TOPCon after the switchover.
For the 2382 product in the 72pcs, both mono and dual-glass products have a mainstream power of 645/650W in Q3, which is more than 30W higher than TOPCon; after switching to INFINITE in Q1 of the following year, the power is more than 35W higher than TOPCon.
The 2382 product introduced a 66 dual-glass pcs in Q4 of 2024, with power more than 35W higher than TOPCon, and after switching to INFINITE in Q1 of the following year, the power is more than 45W higher than TOPCon.

For the 2465 product in the 78pcs, the mainstream power in Q3 is 665/670W, which is 40W higher than TOPCon, and after switching to INFINITE in Q4, the power is more than 40W higher than TOPCon.


Y . . . | AIKO™
ngh Returns — Partial Shading Optim isation

When a cellis fully shaded,
ABC can produce extra

Partial Shading O ptimisation Partial Shading Optimisation Principle 302 cecricity than ToPCon .

g om
- =
LI =
. Lo
R v
L i — =
.
S Ll
——Trpr—
il [ Bk -
= e
|._' = T
T -
| =] | B
8 [=
o= g = =
E L ]
- {am
= ——— Sz
= e -

[ 1-ioo% oot | 2100 |%ﬁ'é'§t; |

TUV Nord Test Report



Presenter Notes
Presentation Notes
How does the unique partial shading optimization feature of the ABC module bring more power generation revenue? Let's watch a video to find the answer:

We compared the power output of ABC and TOPCon modules under the same test conditions, with different cells being shaded:
First, we shaded 2 cells in the same position of the modules. The power output of the ABC module was above 90%, while the TOPCon was only at 66% power output. When the shading increased to 4 cells, the power output of the ABC module was above 85%, while the TOPCon was only about 33%. When the shading increased to 6 cells, the ABC module power output was guaranteed to be above 75%, while the TOPCon had virtually no power output. When all 12 cells of the module were completely shaded, the ABC module power output was above 60%, while the TOPCon had virtually no power output.

Why does the ABC module generate much better power than the TOPCon module after the same shading? The principle is:
When shaded, the bypass diodes of the corresponding circuit in the TOPCon module will activate, and one-third of the module will not generate power; but the ABC module, due to the cell’s special design patten, is only affected by the shaded cells. Therefore, the ABC still has more power output even when shaded.

We also had TUV conduct a shading power output comparison test, and the results showed that when a single cell is completely shaded, the power output of the ABC module was around 90%, while the TOPCon module was around 59%, which means the ABC module's power output is 30% higher than that of the TOPCon module.
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ABC product in next described as offering higher returns, starting with the product's better temperature coefficient.
According to third-party tests, the temperature coefficient of ABC module products can reach -0.26%/°C, i.e., for every 1°C rise in module temperature, the output power derating is only 0.26%. However, TOPCon module temperature coefficient is -0.29%/°C.
When the module operating temperature is 80℃, the power output of ABC module is 1.7% higher than that of TOPCon module. The higher the temperature is, such as in the Middle East, low latitude areas in China, etc., the more obvious the power excellence of ABC module is.
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Next is the lower degradation of the product, 
The first-year and annual degradation of Aiko ABC module is 1%/0.35%, TOPCon is 1%/0.400%
Based on the degradation parameters of the modules, we made a simple graphical comparison, it can be seen that the ABC module has the highest power after 30 years, and the cumulative power generation of ABC in 30 years has increased by 0.71% compared with TOPCon. 
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Finally, we look at the safety aspect of the modules. 
Finally, let's look at the safety of the modules. The ABC module has a high-temperature restriction function that can prevent the temperature in the shaded areas from rising. A comparative test can intuitively demonstrate this feature. After one hour of shading under the same conditions, the temperature of the traditional modules rises to 140-160°, while the temperature of the ABC module remains within 100°, which is more than 30% lower. The relevant test results from the TUV test report are consistent with the above conclusion. The ABC module's high-temperature suppression function can greatly reduce the risk of fire at the power station, making it safer.
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The ABC module's excellent resistance to hidden cracks can effectively reduce the probability of module failure. As shown in the diagram, which illustrates the structure of TOPCon and ABC cells, during the manufacturing sintering process of TOPCon cells, silver paste enters the silicon wafer on the front side, introducing stress inside the cell, which can easily cause hidden cracks; whereas the ABC cells do not have silver paste sintering that enters the silicon wafer, no stress is introduced, hence the risk of hidden cracks is reduced.
We also conducted an impact performance test on the cells using a device. The test video is as follows: On the same device, the same impact force (2kg, impact speed of 1.1m/s) was used to impact both ABC and TOPCon cells. From the images of the shattered ABC and TOPCon cells after impact, it can be seen that the ABC cells have better impact resistance.
Subsequently, impact performance tests were conducted on the welded ribbons and busbars of both ABC and TOPCon cells, and electrical conductivity tests were performed on the cells before and after the tests, with the same impact force parameters (2kg, impact speed of 1.1m/s). The test data shows that after fracturing under force, the current loss of the ABC cells is only one-third of that of the TOPCon cells, indicating that the ABC cells are more impact-resistant than the TOPCon cells.
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The pictures show the actual installation of ABC products on residential roofs in Nanjing China, Sweden, Germany and Japan. In addition to generating power for customers, the modules are integrated with the black roof, which has a unique appearance.
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Pictures show the large-scale roof installation of ABC products in Anhui, Guangdong, Zhejiang, Jiangsu,China and Spain, which has greatly reduced the cost of electricity for factories.
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Next is about our ABC modules scenario values.
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Pilot Cases — Tree, Obstacle and Dust Shading
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Presenter Notes
Presentation Notes
Tree shading  - Interpretation
After introducing the data of the shading test,

let's look at the power generation of ABC module and TOPCon module in 3 common partial shading scenarios. 

Firstly, look at the situation of tree shade: 

In Zhanjiang, Guangdong, under the same installation conditions, when there is partial shading of trees, the power generation and cumulative power generation of ABC module is 12% and in total 24.8% higher than TOPCon module.

Let's take a look at the comparison of power generation under the shadow of a vertical chimney-like shade: 
In Zhuhai, Guangdong, under the same installation conditions, a rectangular plate is fixedly placed next to the module to simulate the vertical shade of the chimney's width, and the position of the rectangular plate's shadow on the module shifts with the movement of the sun. After 21 days of tracking, power generation and accumulative power generation of ABC module is 50.72% and 55.36% higher than TOPCon module respectively.

Short Edge shading  - Interpretation
Finally, the power generation comparison of the dust accumulation scenario: 
In Zhuhai, Guangdong, under the same installation conditions, the short edges of the modules are treated to simulate dust accumulation shading. 
Tracking for 32 days, power generation and accumulative power generation of ABC module is 4.94% and 7.75% higher than TOPCon module respectively.
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European residential products are 54P mono-glass white, 54P mono-glass all black, 54 dual-glass all black, the size is all 1757*1134, and the highest power in Q3 are separately 470W/460W/460W.
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A45W | -0 .20/

P35

Nebular Series

470
3362

+—NeagstarSerias

Comet Series

Temperature coefficient

ATKO-G-MCH72Mw ATKO-A-MAH54Dw ATKO-A-MAH54Tm

72P Monofacial 54p 54P Monofacial
2382+1 134 1757*1134 1762*1134



Presenter Notes
Presentation Notes
The dimensions of C&I products are Comet and Nebular series. Comet is 2278*1134 and Nebular is 1762*1134, and the corresponding module power is 650W and 445W, respectively. 


NIKO™

FIND YOUR POWER

Installed Capacity
HEN6

ABC Payoff Lifetime Production

2. 1-year . %

Capex (Euros)

502,110

Capacity (xw) 1,168Wp
1,914x610Wp

585,50

1,244vp
1,914x650Wp

Lifetime Benefits
2860 | E32597¢5%

Accumulated Net Profit

7 210,249

121,807

I

10 years

y 572,469

423,467

15 years

;1,616,493
1,287,261
] TOPCon
ABC
30 years
Remarks:

Location: Utrecht

Roof type: Flat oof

Module Installation: eastwest 12°
Selfconsumption Electricity Price: €
0.11/kWh

Feed-in Flectricity Price: € 0.09/kWh

Selfconsumption Rate: 41%
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Optional additional

features

ki s asila i

1
2
3
4

. Dual Glass

. Connector MC4 Compatible/MC4
. ShortCable: 350/-280mm

. Long Cable 1400mm, 1550mm

for floating PV

High water resistance 6 4 5W
encapsulation .
technpology o o Delivered
[o)=————
=— ower output
e P 3
£
Anti- 2 3 ° 9%
corrosion KoH
Delivered
frame .
efficiency
ey PSRV
Waterproof ' '7 O 5
cap — :
Bifaciality

Examples of projects won in Europe:
Netherlands 37 MW

Netherlands 7 MW

Germany 180 MW

Bosnia 58 MW

NIKO™

FIND YOUR POWER

<1s/0.3bs

First year/Year
by year

0. 2063/

Tem perature
coefficient



Presenter Notes
Presentation Notes
The utility-scale product dimensions are 2382*1134 mm, and the products are categorized into Polaris and Sirius models, with consistent electrical parameters for both; Polaris is primarily applied in ground-based scenarios; Sirius, due to its high water-resistance sealing technology, anti-corrosion frames, and waterproof caps, is mainly used in environments with high salt fog.
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