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Doanh Nghiép

16 nam

Kinh Nghiém ttr 2009

160Gw+

San Lwong Liy Ké

10,000+ | -

Thanh Vién
20%

Ky Sw R&D

65GW

Coéng Suét San Xuat

0.6ty $

Dau Tw R&D
trong 3 nam

Top 1 (24-25%) Hiéu Suét PV Quang Dién

NIKO™

FIND YOUR POWER

Top 1 (1000*) Bang sang ché All Back Contact
Top 3 (44GW/nam) Nha san suat Té Quang Dién

8% Thij Phan té bao quang dién va tdm PV
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" 01 Aiko Solar NIKO™
Doanh Nghiép

AIKO Solar Cell Delivery (GW) =  Téng san lugng Liiy Ké: 14SGW
45,000 - ®
. ssimecnn: LONGI  Trim@solor
35,000
L
30,000 JASOLAR JinkO
25,000
20,000 > P3va dang Hop Tac Hon 8 nam
e~ (0) 2 ,
15,000 > chiém >70% san lvong ban
10,000
2022: Chuyén d6i va thuwong mai tdm quang dién Aiko All-
5,000
Back-Contact v&i cdng sudt san xuat ZOGW/ném
201020112012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2 G
—e—Solar Cell Delivery 2025: mo rong cong suat san xuat ABC 5 UU /nam
*  Riéng nam 2022, Aiko vugt chi tiéu 82.65% va dat doanh thu khoang 5 ty d6 véi 34.42GW don M, o ) N
Theo bdo cdo tai chinh niém yét trén san chung khodn Thuong Hai
= 2023, Aiko tang 35% lg'i nhudn so cung ki ndm trudc, nlra nam dau dat 19GW don Back Contact (BC) Solar Technology Development
) . o . L N https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
- 2024 Aiko tan dung lgi thé nay day manh thuong mai tam Quang Dién ABC https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/



https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-saw-huge-net-profit-increase-in-2022/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/
https://www.solarbeglobal.com/aiko-solar-plans-to-scale-up-abc-cell-production/

“ 01 Aiko Solar

Doanh Nghiép
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2026 0% - —

2025 2026 2027 2028 2030

mPERC TOPCon HIT  mBC m Other

SunPower (U.S.), JinkoSolar (China)Source, GCL System Integration Technology| |

(China), JA... va nhiéu nha san xuat dan dau thi trrorng D3 cdng nhan céng nghé

ABC va tang téc thay ddi cdng nghé. .

Pong thoi nhiéu ch( dau tw dién mat trei 16n hang dau thé gidi (Phap, B6 Dao

Nha, Tay Ban Nha, Singapore, An D9,...) d3 va dang s dung tdm mo-dun quang s

dién Aiko ABC.

2025, trong 2 quy dau, doanh s6 vé tdm quang dién ABC d3 vuot cd ndm
2024 (>6GW)

Top 1 thé gidi thwong mai tdm quang dién ABC véi hon 12GW don hang
hoan thanh.

Theo danh gia cda Hiép H6i Nang Lwgng Trung Qudc va Trung Tam Cap

Ch&rng Chi Quang Dién Trung Hoa, BC sé la cong nghé nén tang tiép theo.
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Phé Duyét Trong Tier 1 clia Bloomberg (BNEF)*

Table 1: PV module manufacturers meeting BNEF's tier 1 criteria as of 1Q 2025

Firmibrand Annual module capacity, Firm/brand Annual module capacity,
MWiyear MWiyear
Aiko Solar* 20,000

NITLO W 20GW ABC t&m PV/n3m

NIKO™

FIND YOUR POWER

e

LY

A

Nha mdy san xuat khép kin tdm Quang Dién All Back Contact I&n nhat

thé gidi tdi thoi diém hién tai: 15GW/ném




01 Aiko Solar ‘ ,
San Xuét 6 Nha May San Xuat

*
44GW Coéng Suét Té Bao Quang Dién

Nghia O | Thién Tan | S& Chau

20GW  cong Suét TAm Quang Dién ABC

Ké Hoach San Xuat ABC dai han: 1OGGW

36GW 106w 260
o s |
u al

30GW 15GW 15GW
Nohin ¢ ISR i

40GW 10GW SHEW
Thién Tan |MORONSIN CHUAN B

R - T | ‘J}

Lt | sy

Tianjin Alko Solar Technology Co. Ltd.

*Céng Suét San Xuét hdng ndm
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So D6 So Sanh Quy Trinh San Xuéat Chinh cla Aiko

PERC

Cleaning and texturing
Diffusion (phosphorus)
Laser SE
Annealing

PSG removal and backside etch

Backside AlOx
Backside + frontside SiNx
Laser grooving
Screen printing
Sintering

Electric injection/optical injection

TOPCon

Cleaning and texturing

Boron diffusion

BSG removal and backside etch

LPCVD PECVD

hosph }
i gff?usg?"us

Remove PSG+RCA

Frontside ALD

Frontside + backside SiNx

Screen printing
Sintering

Electric injection/optical injection

Laser-assisted sintering

BC

Bifacial polishing

LPCVD: Backside i-poly
Boron diffusion
Polishing: Removing n-region p-poly
LPCVD: Backside i-poly
Bifacial phosphorous diffusion
Acid etching + texturing + pickling
Bifacial ALD

Frontside + backside SiNx

Screen printing
Sintering

Electric injection/optical injection

» San pham cda Aiko — ky cong va tinh vi hon so
véi TOPCon & nhiéu cong doan cell fabrication va
interconnection, du mo-dun héa lai don gian hon

(Hiéu qua chi phi trong dai han)

NAIKO™

FIND YOUR POWER

PIEM KY CONG CUA QUY TRINH ABC

1. Toan bo dién cwc nam phia sau — yéu cau thiét k& chinh xac tuyét doi

*Khdng c6 busbar mit trwd'c, moi cuwc am/duong déu phai phan bd & mat sau ma khéng dugc gy
shunt (chap dién) ho3c tén that.

*Yéu cau ky thuat aligning laser, doping, diffusion pattern cuc ky chinh xdc tirng micron

2. Pattern laser cwc nhanh, da xung (multi-pulsed ultra-fast laser)

eAiko dung cong nghé tao mach va hinh bang laser vé&i t6¢c do cuc cao dé tao cac viung emitter va BSF
(Back Surface Field) & mat sau.

*Doi hoi dau tu thiét bi laser tién ti€n, d6 chinh xac <10 pm.

HJT & TOPCon khdng can pattern phirc tap thé — chi pht déu 1&p thin-film hodc poly-Si.

3. Khong st dung kim loai mit trwéc — yéu cau vat liéu dan dién cao & mat sau
*Can cdng nghé metallization mit sau tién tién, cd thé la:
*In Ag paste nhiéu I&p
eDan tam dan dién polymer
eHodc Ag-free metallization (Aiko da thuong mai héa)
Cac cong nghé nay déu mai, dat tién, va yéu cau day chuyén kiém soét chinh xac hon TOPCon & HJT.

4. Lién két giira cell-cell bang back-contact interconnection can robot tw dong chinh xac
Khéng thé dung ribbon truyén théng. ABC s dung:

* Shingled soldering

* Tile-type interconnection

¢ Hoac conductive adhesive film
khong han ndng nhu thong thudng = gidm 16i micro-crack nhung khé san xuat hon.




“ 01 Aiko Solar ANIKOY

K, N u én P_T e FIND YOUR POWER
Yo P Zero Carbon Society

Hai mat !(inh + Kich th’uﬂé’c’lé’n hon
Pay manh chuyén doéi xu thé

San xuat théng minh, dét pha sang tao
Phat minh va thuvong mai t€ bao quang dién kich thwéc 166mm H

Phat minh ra quy trinh kiém tra va phan loai té€ bao hai mat B 2017 M Yiwu AIKO: Nha may san xuat Quang Dién quang dién tw dong 5GW

dau tién trén thé gi6i. Hién nay la nha may ABC I&n nhét thé gi¢i

15GW ) .

B Tién phong trong san xuat linh hoat quang dién namg tién két
ndi cac may méc x& ly théng qua AGV (Phwong tién tw hanh).

DPat dwoc nhirng dét pha trong cac céng nghé then chét, 4
dan dau nganh vé phat minh céng nghé
Phét minh ra céng nghé tubular PERC B 2016 B Phat minh ra cdng nghé kiém tra chat lwong tw dong st
dung Al dé nang cao tiéu chuan chéat lwong clia cac san
phadm quang dién.

Phat minh ra cong nghé tubular PERC 2 mat kinh W

Dat giai thwdng Sang ché Xuat séc Trung Quéc lan th 21 va22 W

« grmp e ¢ o

24% 23.4%

5 23.2%

5 23% g Az
§ 000 W U 7 32 MESWRER
4 22% .

8

o

g

o

3

21%

20% ..

2010 2015 2017 2018 2019 2020 2021
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Ky Nguyén N-Type - Bbi m&i cdng nghé san pham

Zero Carbon Society

Highest Efficient Commercial Solar Modules 09-2024

Ra mat module ABC INFINITE, hiéu suat module

25%.T7 1& hiéu suat 2 mat lén dén 75%
2025 m

Phat minh ra céng nghé ABC v¢i ti 1€ hiéu

2023 /
i suat hai mat dat 70%

Module ABC chinh thirc ra mat, hiéu suat module

2022
23,6% Xép hang 1 trong 27 thang lién tiép tai TaiyangNews
Céac mo-dun nang lwong mat troi thwong mai hiéu suét cao nhat

2021 M Té bao quang dién ABC chinh thirc ra mét, hiéu suét
26%+

2019 M Phat trién cdng nghé khac laser siéu tdc; phat trién cdng nghé tao dién cwc khéng str dung bac

S n Xay dwng 16 trinh tién khai va Iwa chon thiét bj cho cong nghé ABC, hoan thién thiét ké toi
wu mau dién cuwc ABC.

DPanh gia toan dién tiém nang hiéu qua va tinh kha thi san xuéat hang loat cia nhiéu tuyén céng nghé té

2016 ®m . , . . .
bao loai N khac nhau, chon ABC N-type lam trong tam chinh.
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Ky nguyén N-Type-D8i méi ky thuat sdn xuat

Zero Carbon Society

Nha mdy xanh khéng carbon Té Nam
100% dién xanh, 90% thu hoi nuwdc, 30% thu hoi nhiét thai

2024 W

2024 W

2023 W

Ra mat cac mo-dun ABC INFINITE st dung cac cdng nghé san xuat hang loat nhu dai bus an,
“overlap soldering”, khéng thanh céi (OBB) & té€ bao “half-cut”, v.v.

Nha may Chu Hai AIKO d3 hoan thanh va tré thanh nha may théng minh dau tién

trén thé gidi tich hop céc cell va mé-dun ABC cdng suat 10GW.

2022 ®

Zhuhai AIKO duwoc san xuat hang loat bang cong nghé kim loai hda khong chira bac,

sir dung phuong tién van chuyén trén cao dé nang cao hiéu qua san xuat hon nita.

Do6i méi mang tinh
cach mang trén toan

NIKO™

FIND YOUR POWER

bd nganh san xuat
san pham quang dién.

B Cdng nghé va thiét bj sdn xuat wafer
silicon c6 dién trd suat cao, ham lwong
oxy thap va tudi tho hat mang thiéu s6
cao.

B Thiét k€ mach dién va thiét bj s dung laser da xung

v

va siéu téc.

Thuong mai héa cong nghé va thiét bi tao dién cuc
khéng st dung bac (Ag-free) vdi quy mé I&n va chi
phi thap;

T&i wu hoa hiéu suat khi bi che bong mét phan, kha
nang han ché suy gidm & nhiét d6 cao va chéng nirt
vi md.

B Cong nghé I3p d&t hop ndi hoan toan ty
dong;

B quy trinh han mét budc san xuat lién
mach
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Top 1 Tam Quang Dién Toan Cau

TAIYANGNEWS

ALL ABOUT SOLAR POWER

Rank

Company

TaiyangNews Top Modules: Highest Efficient Commercial Solar Modules 06-2025

| Series

| Model

Wafer

tvpe

| cell
Size

Cells

No.

| Cell Tech |

Module
Technoloay

| Power

(W)

| Efficiency
(%)

1 NIKO W Comet2U AIKO-G660-MCH72Mw n-type 182 144 ABC Half-cell, Back Contact 660 24.4
2 LONGI  Hi-MO9 LRB-66HYD635-655M  ntype 182 132 HpeC  DiocalHalfcell Back 655 242
3 Maxeon Maxeon 7 SPR-MAX7-445-PT n-type 125 112 1BC Back Contact, Full-cell 445 241
4 @ HUASUN  Himalaya HS-210-B132D5730W n-type 210 132 HIT  Bifacial, Half-cell, MBB 730 235
5 JASOLAR DeepBlue4.0Pro  JAM72D40 600/MB n-type 182 144 TOPCon  Bifacial, Half-cell, MBB 600 232
6 Trina Vertex N TSM-NEG21C.20 ntype 210 132 TOPCon  Bifacial, Half-cell, MBB 715 23.0
6 9 TW SOLAR TWMHF-66HD700-715W ntype 210 132 HT  Bifacial, Half-cell, MBB 715 230
6 €) astronemsy  AstroN7 CHSME6RN(DG)/F-BH n-type 182 132 TOPCon  Bifacial, Half-cell, MBB 620 23.0
6 DMEGC Infinity RT DM620G12RT-BE6HSW ntype 210 132 TOPCon  Bifacial, Half-cell, MBB 620 23.0
10 Jetion Solar Jenils JT SLk(B) 690-710W n-type 210 132 HJT Bifacial, Half-cell, MBB 710 229
11 (@ Grand Sunergy GSM-MH3/132-BHDG710  n-type 210 132 HT  Bifacil, Half-cel, MBB 710 22.86
12 % TW SOLAR TWMND-72HS585-590W  n-type 182 144 TOPCon  Half-cell,MBB 530 228
12 &SPIC  ANDROMEDA30  SPICN(LDF)-60/BIH410W n-type 166 120 TBC | e 410 228
14 JinkKO Tiger Neo JKMS85N-72HL4-BDV n-type - 144 TOPCon  Bifacial, Half-cell, MBB 585 22.65
14 e icis Lumina ll SS8-72HD-585N ntype 182 144 TOPCon  Bifacial, Half-cell, MBB 585 22.65
16 REC Group AlphA®Pure-RX REC470AA Pure-RX n-type 210 88 HIT Bifacial, half-cell, MBB 470 226
17 : acE: GCL-NT12/66GOF n-type 210 132 TOPCon  Bifacial, half-cell, MBB 700 2253
17 @b Niwa Pro JW-HD108N415-440W ntype 182 108 TOPCon  Bifacial, Half-cell, MBB 440 22553
19 " risen Hyper-ion RSM132-8-700BHDG n-type 210 132 HJT Bifacial, Half-cell, MBB 700 225
= AIKO gilt vitng vi tri dan dau ké tir khi cdng bé lot vao danh sich vao

thang 3 ndm 2023. Cho dén nay, m6-dun dong ABC clia cong ty tu
hao cé hiéu suit 24,4%. Cong Nghé BC/All Back Contact dan dau xu

thé.

Technology

NAIKO™

FIND YOUR POWER

Top 3 Solar Module Efficiencies In
2023/2024

TaiyangNews latest report analyzes shifts in top efficiency rankings and

milestone achievements over the last two years

Efficiency (%)

| LONGi LONGiI
‘MaxeonMaxeﬂ__/r 23.02

225 4 22.65

Top 3 Commercial Module Efficiencies - 2023 / 2024

PEW)
LONGi

Huasun
Maxeon

24.2
AIKO

24.1
Maxeon

[ R S ———
D3

LONGI

Rank 2 ~Rank 3

IBC Dominance: Except for the first 2 months of 2023 and the 7 months in between, the top 3 ranks in TOP
SOLAR MODULES have been exclusive for IBC technology. (Source: TaiyangNews)
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02 LO TRINH CONG NGHE NIKO o

Xu Hwéng Hiéu Suat Dan Bau Hiéu sudit T Bao FIND YOUR POWER
Quang Dién
| : |
15% 20% 21%+ 23% 27%+ 29.56%
photovoltaic crystalline P/ polycrystalline P/ polycrystalline P/ polycrystalline N/ polycrystalline N/ polycrystalline Hieu Suat ly
effect silicon BSF BSF PERC TOPCon BC Thuyeét

2026 |Dpén péu >15%

bén Hiéu Sudt

- g 2030 | Topcon
| 1ee8 K 2BB* 5BB 12BB 16BB 20BB OBB
French physicist American scientist
A - E. Berkler Chabin and Piesson 2 o
e
ares.os ~ T 7%
trong 2026 iepaen <) opeon 242
1839 1954 2007 2015 2018 2022 2023 2025 |
Tiém nang hiéu suat PV
pat 20% Reach 21% Reach 24.4% °
a (o] (o] Reach 25% 27.2%
\ J
|
*BB: La thanh cai noi electron di chuyén nhu lan dudng dé dua dién tich dén day dan, OBB 1a cong nghé Hiéu suat Tam

vugt trdi cho phép electron di chuyén ty do trong t& bao quang dién ma khdng can qua thanh cai PV Quang Dién .
14



02 LO Trinh Cong Nghé

Xu Hwéng Cong Nghé Dan Dau

50%
30%
8 28%
9
k5
2 26%
% polycrystalline
22%
u . .
20% Thin Film
« hiéu suéat thap,
+ chi phi cao
18% O P-Type + khé mé rong quy mé

:' TOPCen

[ sty aion |
Ceas ]
- Si
TEw ] [ |
[ eecrode |
[ | .
N-Type Topcon .
e Hiéu suat thap hon Back .
Contact
e Van hanh kém hon mdikhi  *
nhiét do tang .

* Khé khép ciu tric perovskite ®
* Giam hiéu suat cau tric ghép
tang trong tandem

Back Contact la cong
nghé nén tang dé phat

trién xa hon

« Da3n dau vé hiéu suat

» Van hanh tsi vu va an
toan cao

+ Heé sé nhiét do tot nhat

« Buoc thj trvong dén
nhan réng rai chi trong 2

nam
| ABC

D
[oomsn [Bocrode |
— [ ]
— Back Contact
[ Elecwrode |

Heterojunction

Nguyén liéu dat hon

chi phi day chuyén > TOPCon/ABC.
Khé mé rong cdng sudt: Day chuyén
phtrc tap

Téc d6 san xuat thap hon TOPCon
Khé tich hop cong nghé cai tién

Ra doi trudec Back Contact nhung dén
nay thuong mai thap hon nhiéu lan so
v&i Back Contact

NAIKO™

FIND YOUR POWER

[ |
Tandem

1

_— P

Silicon

x&p chong hai (hoic
nhiéu) I&p té bao
quang dién c6 phd
hap thu anh sang
khac nhau dé ting
hiéu suat chuyén déi.

ABC + Perovskite
dang dan dau vé
Hiéu Suat va chi
Phi san xuat

2015-2018

2018-2021

2022 2023

Ch thich: Xu huéng trén thé hién hiéu suat va kha ndng phat trién cong nghé chinh dan dau thj truong

2030-2035



02 L6 Trinh Cong Nghé
Xu Hwéng Céng Nghé Dan Pau -

» Hai huvéng phat trién cho cong nghé Quang Dién thé hé tiép theo: nhan boi photon (photon multiplication) va
tandem perovskite.

= Cong nghé nhan béi photon khdng can I&p passivation, khong gay tén that hap thu ky sinh, va c6 thé thu nhan
100% lwong photon dugc nhan lén, chi khi két hgp véi cac té bao mit trei back contact (BC) chir khong phai
cac cong nghé khac.

* Té bao quang dién theo cau tric tandem 3T cua Perovskite va BC c6 hiéu suat ly thuyét cao hon nhiéu so vsi
tandem 2T cda cac cong nghé khac.

-> Do d¢, cong nghé Quang Dién thé hé tiép theo dwa trén cau tric BC la Iu'a chon téi vu nhat.

NIKO™

2025 2030 PAVRE) 2040 2050

2060
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[ | ? ~ ﬂ
03 San Pham NIKO
Cac Thong S6 Kiém Binh AIKO D3 Pat

IEC 61646 or IEC 61215 Danh gia d6 bén co hoc, nhiét, 4m, va suy gidm hiéu suat theo thoi gian Bat budc
IEC 61730 An toan dién va co hoc d6i véi md-dun quang dién (PV modules) Bat buéc
(IEC 61701, IEC 62716) Chéng &n mon swong mudi Bat budc
(IEC 60068-2) Kiém tra bdo cét Batbudc
e 1631570310_1C|(:'::§:SCI)E’ 158 Chéng chay Bat buéc
IEC 62716 Chong dn mon tir Amoniac Bat budc
IEC TS 62782 Kiém tra tai trong co hoc dong — MLT Bat budc
IEC 61215-2018 Suy hao do 4nh sang va nhiét d6 cao gay ra (LeTID) Bat buéc
IEC 62804 Suy giam hiéu suat do cdm ng dién thé (PID) Bat buéc

IEC 61215 Thir nghiém muwa d4 35mm Nén Co, it bén co

Chi thi RoHS ctia EU (Directive
2011/65/EU va
ban sra d6i RoHS 3 -
2015/863).

kiém tra chat doc hai trong san phdm quang dién Bat buéc

kha ndng clla mot thiét bj hodc hé thdng hoat déng binh thuwdng trong méi trudng dién tir ma khéng

EMC IEC61000 gay hodc bi d4nh huwdng bdi nhiéu dién tir

Nén Co, it bén co

kha nang chiu dung tac dong vat ly trong quad trinh van chuyén mé-dun PV t&¥r nha may dén cong trinh, NénCo
IEC 62759 ~
kho bai.
IECTS 63209-1 muc“) phéng diéu kién thuc t& khac nghiét hon va kéo dai hon, nham danh gia tudi tho ky vong >25-30 Nén Co
nam.
phuong phap kiém tra dong ro khé (dry leakage current) dé phat hién sdm hién twong suy giam do NénCéo

IEC 62338 dién thé gay ra (PID — Potential Induced Degradation) ma khéng lam hédng mé-dun.
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Céac Théng S6 Kiém Dinh Vwot Troi

Testing Test Test BC module BC VS TOPCon Margin of
institution item standard performance module advantage
IEC 61215 :
TC200 Degradation 0.53% Degradation 0.63% +15.8%
(-40°C«+85°C)200 cycles
IEC61215 :
DH1000 Degradation 1.21% Degradation 1.31% +7.6%
(85°C/859%RH)1,000 hours
Y o IEC62804 (85°C/85%RH)
P PID 96h / Degradation 0.92% Degradation 1.07% +14%
96 hours
LID IEC 61215-2 (60kWh) Degradation 0.049% Degradation 0.51% +90%
Sequence test i :
Degradation 1.02% Degradation 1.14% +10.5%
(UV+DML+HF+TC)
i Passed 64.4m/s wind tunnel test
e nd tunnel Limit wind velocity test : ; fs wind tunne ) /
ultimate load (equivalent to scale 18 superwind)
NMOT IEC 61853-1 41.1°C 41.6°C 0.5°C

‘é TUVRhelnland®

ST localized IEC 61215-2:2021
overheating test MQT 09 (hot spot test)

Average 138.1°C Average 184.6°C Lower than 40°C

Nquén:
Back Contact (BC) Solar Technology Development — White Paper
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Thanh Qua Pugc Chirng Minh

Cung san pham cd gia trj cao
v3i cong suat cao hon, lgi nhudn cao hon va cuc ky an toan

O

Cong Suat Cao Hon Loi Nhuian Cao Hon Siéu An Toan
B Hiéu Suit PV |én dén B Han Ché Suy Hao do B Han Ché Nhiét o Cao
25% D6 BAng Tirng Phan B Chéng Nt Vi Md
M V&icung dién tich, M Hé SO Nhiét Bo Vuot B 15 n3m Bao Hanh San
cong suat cao hon 6%- Troi (0.26%/°C) Pham
B 30 ndm Bao Hanh San

Lwong

10% so véi TOPCon B Suy Hao Thap Nhat
(<1%: <0.35%)

NIKO™

FIND YOUR POWER
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OOOOOOOOOOOOO

Cong Suat Lén Hon

r , r
Cung Cbng Suat, Cung Dién Tich,
Giadm Dién Tich Céng Suat Cao Hon
e -6.2% above +6.6% above 7 —
» ABC TOPCon
iE B BB i EC EE 8L 2L
BB B BEL ELE BB
BB E 2 BB B B




NAIKO™

FIND YOUR POWER

“ 03 San Pham

Loi Nhuan Cao Hon - Han Ché Suy Hao do D6 Béng Tirng Phan

Khi mot té bao bj db bong hoan toan,

ABC co thé tao ra thém

M6 Phéng D6 Bong Tirng Phan Nguyén Tac D6 Bong Tirng Phan 309% san lvong hon TOPCon.

ABC Module Traditional Module Partial Shading Scenario s==_

)
\
1

\

|
UEIANL ST
BV T -

Traditional Module

| 1-too .;'-.n—.‘t.q [[ 2to0% | 8oee |

ABC Module

TUVNord Test Report
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Loi Nhuan Cao Hon - Han Ché Suy Hao do D6 Béng Tirng Phan

Ban demo vé tdi wu hda bong d6 mot phan cho cac dy an 16n
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Dy An Mau - Han Ché Suy Hao do B6 Béng Tirng Phan

The power generation of each kilowatt gain by ABC dual-glass 635W The power generation of each kilowatt gain of ABC mono-glass 600W over The power generation of each kilowatt gain of ABC mono-glass 600W
over TOPCon dual-glass 570W in 5 days is 12.04% TOPCon mono-glass 580W in 21 days is 50.72% over TOPCon mono-glass 580W in 32 days is 4.94 %
ABC TOPCon . ABC TOPCon . ABC TOPCon .
Type Dual-glass 635W | Dual-glass 570W CEln Type Mono-glass 600W Mono-glass 580W €l Type Mono-glass 600W | Mono-glass 580W CEln
Each kW of Power o Each kW of Power o Each kW of Power o
Generation (kWh/kW) 1054 9.41 +12.04% Generation (kWh/kW) 48.21 30.03 +50.72% Generation (kWh/kW) L L s
Power generation (kWh) 80.33 64.36 24.81% Power Generation (kWh) 27.24 17.53 55.36% Power generation (kWh) 27.93 25.92 7.75%

mm— ABC TOPCon —@— Gain% TOPCon —@— Gain% mmm— ABC TOPCon —&— Gain%
17.13%
3.00 16.27% 18.00% 140% 16.00 14.04% 16.00%
16.00% Q%% 120% 14.00 14.00%
250 ’ : 89'579.'?—7°/° 1009 °
14.00% 0% &3% 5% % 12.00 12.00%
2 35 s : 83, 98%80%
2.00 12.00% = 519 o 10.00 10.00%
z o g 30y m% 60% = ' =
2.5 10.00% < 25 w0 = 8.00 0% 53%  8o00% Z
< 1. T ° 0
2 8.00% & fg Wik 20% 6.00 o 6.00% ©
1.00 6.00% 1-0 0% 400 4.00%
. i
NG U 05 -20% 2.00 6% 2.00%
0,
2.00/0 o N O F IO © I~ 0 O M «—~ N M < 0 © N O O v «— -40% - 0.00%
0.00 0.00% NN NNNNANNIjgaadadaadaoadaoaod oo <=« Week 1 Week 2 Week 3 Week 4 Week 5
11.15 11.16 11.17 11.18 11.19 SR=E=ECEEEl=l=s == = a4
1. Baseline: TOPCon; Installed 12 module for each type (72P) 1. Baseline: TOPCon; Installed only 1 module for each type (72P) 1. Baseline: TOPCon; Installed only 1 module for each type (72P)

2. Location: Guangdong, Zhanjiang 2. Location: Guangdong, Zhuhai 2. Location: Guangdong, Zhuhai
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Loi Nhuan Cao Hon — Hé S& Nhiét D6 Tét Hon

-0.26%rc VS -0.29%rc

Ting San lugng & nhiét d6 khac nhau ABC Module
——TOPCon -=AIKO 1 7
Grade /100
105.0
Q©CEA,
1 00-0 :a!le-]a'n Fl,nﬂ;! NPU"Wqum’vﬂﬂ'ﬂuﬂlﬂ‘!m!m%ﬂl!mm.
[ AIKD-AMAHTINW [ sampta 1 [ sample 2 [ sample 3 | sampte a | Samphes | Grade |
o\o | e o) | oz | | | [
8 9 5 -O Pmax Temperature Coefficient Test Grade
[
©
£
S
£ 900
w ©®
(a
85.0
80.0 Sr——

NIKO™

FIND YOUR POWER

Tai Viét Nam, hé théng
hoat ddng & nhiét dd trung
binh 40-60°C.

Gia dinh 6 UScent/kWh

Vi Du M6 Phéng 1GW

San lwgng trong 20 nam
(30,700,000 kWh/MWp)

Tiét Kiem (KWh)  Tiét Kiém

San Lwong Gia Tri

259(C 60°C 70°C 80°C Third Parties (CEA) Test Report

307,000,000 ~18.9
So v&éi TOPcon triéu $
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FIND YOUR POWER

Loi Nhuén Cao Hon — Suy Hao Thap Hon

ABC [ TOPCon W
<1%/0.35% <1%/0.40%
N&m Dau/Cac Nam Sau N&m Dau/Cac Nam Sau

Suy Hao Trong 20 nam:
Tam Quang Dién ABC

San Lwong Tuyén Tinh Sau 30 Nam
—=—-ABC -s-TOPCon

10.9% so v&i TOPCon

102%
Vi Du M6 Phéng 1GW
97% San lvgng trong 20 nam
(30,700,000 KWh/MWp) Gia Tang San Lwong
(KWh/MWp) Gia Tang
TOPCon ABC
92%
30,400 GWh | 30,700 GWh 300,000 0.9%
87% o Tdng San Lwong Gia Tri
87.40% Tiét Kiem (kWh) TiétKiem - 6 UScent/kWh
300,000,000 . n
829 So véi TOPcon ~18 triéu $
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FIND YOUR POWER
Siéu An Toan — Han Ché Nhiét D6 Cao

Bao Cao Thi Nghiém TUVNord

Nhiét Bo Tdi Pa AB: < 100°C Han ché nhiét do cao vwot troi

ABC Module Traditional Module

..........

“[Maximum measured cell temperature of |C17: 96.1
~|other 2 cells with lowest shunt D2: 99.9
~|resistance[°C]

00

Stable Single Shading after 1H

TUVNord Test Report
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P3m Bao San Luvong Dai Han — Han Ché Nhiét Do Cao

Bao Cao Thi Nghiém TUVNord Han ché nhiét d0 cao vwot troi

egree) than that of TOPCon

Céc bao céo ti cac t6 chire thiy
nghiém c6 thAm quyén chi ra rang

nhiét dé diém néng ctia Quang Dién
ABC la thap nhéat

LY
_— | WA
EEEsE=== um mmmm; .
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2 2 2 N ~ AN A ) N ’ 9 A FIND YOUR POWER
Dam Bao San Luvgng Dai Han — két n6i mot mat, chéng nirt vi mo

I_ - s X o> e
TOPCon Thi Nghiém T‘e Bao Nurt: ’
Céc dién cuc duong va Am ném 9 ”l lll Trong ciing didu kién thir nghiém, céc té bao ABC bj nirt v& nhd

& ca hai dau cla cell va voi 7

phwong phap han hinh chir "Z",

va van co6 kha nang tao ra dién sau khi nirt vo

dé bj nit khi cé ap lwe

ABC A

Céc dién cuwc dwong va Am nam MAX

& cung mot phia cua cell va s

dung phwong phap han dwdng
thdng “—" , khéng dé bi nit khi

c6 ap luc
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FIND YOUR POWER

Cac Dong San Pham

Quy Md Dan Dung Quy Mb Thwong Mai & Quy M6 Duw An Lén
Cong Nghiép

b -1
S;ZAIKO-A-MAH54MW_' |
| 3 nmm| :
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San Phdm cho Dy An Quy Md Lén

Stellar hoac Neostar

Ban Polaris Ban Sirius __

2382*1134*30m
m

2382*1134*30mm
hoac
2465*1303*33mm

660w
Coéng nghé phu mat 77OW
Chéng nwoc Cao'ms C6ng Suat Tam
Quang Dién
Khun Len aén 24. 4
ung
& BN &1 Hiéu Suat
mon
Chéng Nuvéc ™ .
IP68 e /5%

Bi-faciality Rate

NIKO™

FIND YOUR POWER

<1%/0.35%

N3dm Dau/ Cac Nam
Sau

-0.26%/c

Hé SO Nhiét Do




"NOi Dung NAIKO™

FIND YOUR POWER

1 01 AIko SOLAR
02 L6 Trinh Céng Nghé
03 sanPhim

| 04 Ung Dung Dy An

1 O5 TiINH TOAN SO SANH VA KET LUAN




04 Ung Dung Du An NIKO™

Khu Vuc C6 D& Am va Muéi

Tang trwdng San Luong
Giam BOS trong 25 nam

5.1% 7.8%

TR |
A

b L &5 o ol T2 Cong nghé pha mat
y % /¥ =

chéng nudc cao

660W

chi Phi BOS Chat Thai tir Chim D6 Am va Suong 24.4%
R ) “ . , o o . ) L Stellar Series ' ~
Pu An Cao tao Vat Can ‘ Van Hanh Khoé Khan Mubi cao Do phan xa thap Sirius. Khung chéng
Tién thué cao Hién tugng hotpot V&t nitt nhd do séng/dij vat L350 hoa I&p bao vé té bao Tan nhiét tot an mon
Nhiéu Nguyén Vat liéu L&i mo-dun Chi phi cao An mon khung 7 7 OW
Chi phi lao déng cao Th&m hoi nwdc KoH
24.0%
Neostar 2N+ 78
Cong Suat Lén | Han Ché Suy Hao Chéng Nirt Vi Md Khung Chéng An Mon Hé S& Nhiét Db t8i w Chong Nudc 1P68
Solution F oo e e fore |
~ , < S 0, i tri NI 2 ~ P
70W VS 720W do P8 Béng Tirng Giam hon 5% vj tri nirt Vo boc chéng nwérc cao 0.26%/°C e ——
" +¢o at ho
Phan cong stiat cao hon IP68 2382*1134*30mm
hoac

2465*1303*33mm
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FIND YOUR POWER

1 01 AIko SOLAR
02 L6 Trinh Céng Nghé
03 sanPhim

- 04 Ung Dung Dy An

1 05 TiNH TOAN SO SANH VA KET LUAN
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Offshore PV: Yantai, Shandong Province

The cumulative power generation of each kilowatt gain of ABC over TOPCon is +4.96%

e

ABC Bifacial TOPCon Bifacial Gain - ————
635W 580W =
Cumulative power
generation of each kilowatt 579.34 551.95 +4.96%
(kWh/kWp)
Unit area power generation
(kWh/mz) 136.19 123.93 +9.90%

Trend of Power Generation Gain per Kilowatt

160 20.00%
140
15.00%
120
0 10.00%
6.80%
80
60 w — 5.00%
40
0.00%
20 I I Project information: Tilt 0° Valid days : 241
. ABC 2382x1134 : ABC 1.05
0 -5.00% e TOPCon 22781134 DEj/pc TOPcon 0.97
Oct.2024 Nov.2024 Dec.2024 Jan.2025 Feb.2025 Mar.2025 Apr.2025 May.2025
Installation ABC 10 pcs, 6.30kW Number of ABC 1
. ABC TOPCon ewmmmmGain capacity: TOPCon 10 pcs, 5.80kW strings: TOPCon 1

longitude : 121.382820 latitude : 37.548265



o W
Fishery PV: Huizhou, Guangdong Province AR

The cumulative power generation of each kilowatt gain of ABC over TOPCon is +2.83%

-

ABC Bifacial TOPCon Bifacial Gain " e -
635W 705W W
Cumulative power generation
of each kilowatt 897.72 872.99 +2.83%
(kWh/kWp)
Unit area power generation
(KWh/m?) 211.04 198.13 +6.51%

Trend of Power Generation Gain per Kilowatt

160.00 10.00%
140.00 8.00%
120.00 6.00%
0,
4.25% 3739
100.00 4.00%
1.56%

80.00 2.00%

60.00 0.00%

40.00 2.00% Project information: Tilt 20° Valid days : 283

20.00 -4.00% : ABC 2382x1134 ]

v [Rocule TOPCon 2384x1303 DG {
0.00 -6.00%
Aug.2024 Sep.2024 Oct.2024 Nov.2024 Dec.2024 Jan.2025 Feb.2025 Mar.2025 Apr.2025 May.2025 Installation ABC 52pcs, 33.19kW Number of ABC 2
capacity: TOPCon 560pcs, 394.8kW strings: TOPCon 20
. ABC TOPCon e Gain

ZLLLEY'ET : @pMie| 999Z/ L : apnybuol
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