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PV Automation & RTG Remote

High-efficiency Solar Cell
Manufacturing Turnkey Solutions



Company Introduction A7 INCHEN"

Yingkou Jinchen Machinery Co. LTD

Established in 1996, IPO in 2017, 4 production location, 2000 employees world wide

28 years equipment manufacturing and process development experiences by PV industry, 4
4+ R&D Centers with 400 R&D Workers cover all the key steps of Cell and Module
- Manufacturing, 700+ related national and international Patents

projects , an international technology leading company with world wide sales and service
networks

One stop turnkey solutions provider for state of art Cell and Module technology and with
professional cooperation partners provide life training by real production and additional
: consulting service of factory designing , building and financing etc.

Customers from China, Indian, Europe and USA, total S00GW installations and 300 >




Production Base and R&D Center A7 INCHEN"

R&d center and production base-Cell

Yingkou

Production base-Module




PV Technology Roadmap &Product Portfolio 7 incren

Focus On Cell and Module Equipment and Process Development

Advanced cell manufacturing Advanced module manufacturing
23.3-23.8% 24.5-25.5% 24.5-25.5% 26%+
PERC —) TOPCon —) S HBC/TBC B3 Advanced module manufacturing

Auto Loading HJT PECVD Advanced interconnection
/ Tube - PECVD SECUD Back contact
Anti-LID

Dual Poly Graphical Advanced lamination System

Tandem/Perovskite
Low cost

Metallization Advanced line automation
Cu Plating

Supporting automation equipment Intelligent visual inspection system




JINCHEN Turnkey Solutions for Cell Production ) =
y A7 JINCHEN"

Production

o Accompany : :
Decision Support Process system after AT Optional Service Package

Training

Onsite

Turnkey
Scope Technical Capacity CoO Life Pre-training Factory Production Supply Financing
Direction Plan by real production construction and chain Channel

in China Advise operation Build up
From operator to build up
management

Light

Turnkey

Advanced

Turnkey

Premium

Turnkey

One Stop




Benefits of JINCHEN Turnkey Solutions for Cell Production

A7 INCHEN

Providing complete updated and reliable information and data for ~ Decision Support
customers’ decision making \ Technology
Location & Bqumg‘

All process and equipment is proven market leading and high innovative

400 High educated R&D Specialist for Process and Equipment and 300 i [ -5

. . . R&D C ti
experienced Service and Project Management team ooperation :
uipmen

,/‘/ Eq
‘on
/tlllty & Facility

Key Process Equipment (PECVD etc.) all from Jinchen

State of the art whole factory automation complete from Jinchen /\

Proven inline measurement equipment (wafer income inspection etc.) ~ Support
System training covers all level of employee N Crniien
Service

Best cost-structure per Wp in the market ,
Supply Chain

Lowest cost of ownership — Planning
Serious efficiency guarantees AETIID L |

Process -
Optional service package provide customer all possibilities from construction to Training .

supply chain and financing



Benefits of JINCHEN Turnkey Solutions for Cell Production

A7 INCHEN-

Updated and reliable Information and Data

Project Feasibility

Study

Technical Pre-
Engineering and
Commercial

/0 Detailed market\

overview on cell-
and module level,
with future
trends and
roadmap for next
generation

® Product
definition and
raodmap along
the planned
value chain

® (Cost of
ownership model
of envisaged

production

k facility /

® Process-, \

Equipment-and
evaluation/specifi
cations

® Development of
automation
concept for
vertical integrated
produciton

® Process-,
Equipment
consumables
specification

® Preparation of
facility

specification
(FUM) and basic

Fab Planning

Installation, Ramp
Up and FAT

/0 Overall Project \

Management
(Commercial &
technical)

® Cnsulting/Suppo
rt on buliding
related questions
(for line
integration)

® Equipment move
in and installation
(excl. facility-
/utility structure)

® Process transfer
and line ramp-up

N /

After Sales Service
and Support

® Performance \
audits on running
line

® Quality
monitoring

® Process-and
Product
technology
roadmap for
increase of cell
efficiency and
module power

N /




System Training Plan

A7 INCHEN-

Adequate training is a critical
success parameter: Ensure quickly
a safe and efficient production

Courses are conducted by certified

technical trainers and experienced
specialists

.-/\
/ b

Turnkey Training
Program

Knowledge control tests,
certification of trainees

Optional life training by a real
production in China

Training is organized according to a
level concept:

- Basic, Advanced and Process
Operation;

- Basic and Advanced Maintenance

- Operation / Maintenance know how
for all equipment



JINCHEN Turnkey Solutions for Cell Production -utility solutions J/r ~JINCHEN™
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Project Carrying on and long term supporting Structure - Team Leaders

A7 INCHEN

Turnkey team
leader

Senior experts

Dr. Baojie Yan, CTO

World Renowned PV scientist with over 35 years
academic and industrial experiences in Europe,
USA, Japan, and China

Xue Jinyuan
Deputy Director

Dr. Bachai Yang, Technical Director ¢ 16 years PV cell
manufacturing
experience, have
worked as equipment
manager and direcor
by Jinko !«':ola|::V}"’;"i\r’;’;V

Solar

Expert in the design of vacuum
system, PV module equipment
and process, PV automation
system, heat management

Dr. Ke Tao, R&D Director

Renowned PV scientist with the
expertise in thin film physics,
solar cell technology (HJT,
TOPCon, IBC) and optoelectronic
devices

Jiang Xiaosong
Director Assistant

@ 18 years PV cell
process
experience, have
worked as process
supervisor and
manager by GCL
Solar, Canadian
Solar

%)

&-

4 Feng Lin
x i Equipment Manager

® 16 Years PV Cell
Equipment
management
experience, have

worked as equipment
supervisor and manager

by Trina Solar, Aiko
Solar



Project Carrying on and long term supporting Structure - World Wide Supporting C]IE ~JINCH=N™

Jinchen USA
Groveport, Ohio

S8 Jinchen Germany

& V)
I Kahl Am Main,

Singapore Service Centre
Team Members from

- Malaysia (ex. Jinko)

- Taiwan (ex. Big Sun)

- Vietnam (ex. Trina)



Demo Running Plan by Jinchen Yingkou Pilot line Q]IE JINCH=N™

» Location: Yingkou City, Liaoning Province, China
» The headquarter of Machinery Co. Ltd

> Established in 2021 with initial investment of 100 million Chinese Yuan
» Over 70 scientists and engineers



Demo Running by Jinchen Yingkou Pilot line A7 IINCHEN

As a common innovation platform for customer
To improve the technology of customer

To Support customer research on new industrial technologies of high-efficiency solar cells

YV V VYV VY

To provide technical training for the operators in the production line of customer

Collaboration with Universities and Institutes

* Ningbo Institute of Materials Technology & Engineering of Chinese Academy of

Science (HBHBE T I AR IT)
* Institute of Microelectronics of Chinese Academy of Science (H#} B H 1 Fr)
 Fraunhofer ISE (tandem solar cells) (f[E 3% 57 BE I K FHBEWTIE )
« HZB (tandem solar cells) 1 [ 2 ik 2% K BHREATIT BN awma * )
 Nankai University (g R2%) DS i v %, Ol QW
« Dalian University of Technology (JIEFE T. K2#)
* Beijing University of Technology (dtEL Tl K2%)




Demo Running by Jinchen Yingkou Pilot line A7 IINCHEN
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Demo Running by Jinchen Yingkou Pilot line LIIE —JINCH=EN™

Pilot line for HIT and TOPCon solar cells

Texture and Cleaning - ' Screen Printer (Low temperature) T—

= . |




Demo Running by Jinchen Yingkou Pilot line A7 IINCHEN"

Well-established Testing Platform (structural, optical and electronic characterization)




HJT Process and key equipment

A7 INCHEN-

Texturlng PECVD

Screen Printing

Cleanlng

Front TCO

a/lc-Si:H (n)
a-Si:H (i)

a-Si:H (i)
a /uc-Si:H (p)
Rear TCO

Step1: ghiE sk Texturing &

Cleaning
Texturing &

Cleaning

Step2:JE@EEp-i
a-Si:H (p side)

Step3:3E&n-| ___PECVDi&#%
&R

rA-Si:H(n side) & pc-

.
—
-
Si-n
Step4: i E@p ”
—

pc-Si-p

Step5: TCOEE PVDig#&

TCO film

Screen Printing

Step6: 22 M EN il

Screen Printing




HJT PECVD Milestone A7 INCHEN-

CVD-15121

e | - - ! £
A o R gt K

R

2019 2020 2021 2022
+ Started HJT PECVD * HJT PECVD amorphous « HJT PECVD « HJT PECVD
project experimental equipment Microcrystallization microcrystalline
Experimental Equipment mass production
equipment

18



HJT PECVD Characteristics A7 IINCHEN

| Chained static coating design/adjustable spacing of | RF+RPSC dual power supply design
coating process/flexible adjustment of coating
sequence

| High capacity design, based on 210 halves 14,000 | Equipped with self-designed high-precision

wafers/hour, compatible with 166-230 wafers automated transfer equipment



2
- :
Jinchen HJT R&D Suj port Rest




Jinchen innovation on HJ T equipment A7 IINCHEN

CVD-15121

1GW expected line

cost can be reduced
to <350 million

Low cost,
high capacity

Jinchen HJT PECVD:

European team to help complete the prototype program validation;

Collaboration with overseas partner - H2GEMINI, Chinese and
European team members all have rich experience in developing
coating equipment related to HJT industry

First HJT PECVD mass production equipment based on
microcrystalline process to enter the head customer in August 2022

Jinchen PECVD characteristics:

Chained static coating design / adjustable spacing of coating
process / flexible adjustment of coating sequence

Large capacity design, based on 210 half wafer 13000 wafers/hour
or more capacity, compatible with 156-210 wafers, lower cost.

RF+RPSC dual power supply design ensures that coating and self-
cleaning do not interfere with each other and work in the best
condition.

Equipped with self-designed high-precision automatic transfer
equipment

Completely own intellectual property rights



Technical Specifications of HJT Solar Cell Turnkey Line Ji —JINCH=N™

BRETER: o — B4 Auxiliary equipment
X gk AL Quantity 1 ] AGV A G Complete AGV system for the factory
P})is The nafﬁfztﬁﬁ; device| SPAIY | Goomw | 126w | 246w | 3.66W |5GW 2 MESHHMES system
2103£)7) ' ' . 3 FE&TCOIR TIFVENLOST-line TCO rework cleaning machine
Qf
&E iy 4r-Pesorting 4 Gets
5%}%‘%1‘55 \ N S . . .
| Silicon wafer NG 18000 | 2 4 5 7 BB (% 7 HAT ) Off-line testing equipment (purchased by
detection customers)
IS5 Y Fleece cleaning 1 5[ Helium detector
) ?’%yﬁﬁf”éﬁc.leanm? 18000 1 2 4 5 7 2 /D75 il { Minority Carrier LifetimeTester
Jﬂf;ﬂtrug%% 3 Wi Ellipsometer
YRRy
3 Automatic loading and 18000 1 2 4 5 7 4 R {JﬂﬂﬁM\XHall tester
unloading 5 66 T spectrophotometer
CVDHEE 6 3D 7 {45 3d microscope
CVD (XL fiin) 7 SR 1L Ozone detector
4 Double-sided micro 14904 1 2 4 6 8 e e A :
crystals 8 T B I {Y Cleanliness Tester
[ 9 $i 717 T tension meter
> Yy Z\‘ N3 1
5 loading and unloading 14904 1 2 4 6 8 10 IR PN q:Elffct{“o‘m‘c balance -
flipping automation 11 PU¥REL 7 BEI Y Four-probe square resistance tester
VDR 12 — It %I Two-dimensional image tester
6 PVD 14400 1 5 2 6 3 13 PL/ELZL4h—{A#LPL/EIl infrared integrator
R A 14 O L BH I3 High resistance tester
7 Automatic loading and 14400 1 2 4 6 8
unloading
&B
EI R+ GHEAHV
8 Screen Printing+Light 12000 1.5 2.5 4.5 7 9.5
injection+IV




Technical Specifications of HJT Solar Cell Turnkey Line Ji JINCH=N™

NO ltems Technical specifications

1 Wafer dimensions G12 (210mm * 105mm) , Tolerance * 0.15 mm

Meet the wafer thickness of 100-130 micron

2 Thickness of wafer specifications, 110 micron is the standard for
acceptance
=909 . _ .
3 Whole line uptime 90% (Monthly calendar time - Monthly equipment

failure time)/Monthly calendar time)

4 Average cell efficiency =25.4% @G12 bifacial microcrystalline process
5 Overall yield (including fragmentation rate) =98.2%
6 Whole line fragmentation rate <0.87%

7 Consumption of silver paste per unit <110mg (210mm*105mm)




HJT Solar Cell Turnkey Line Layout A7 JINCHEN"
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Basic Requirements on plant workshop

A7 INCHEN

Purification level Temperature H?lght Grognd Photqchro [Nlluminance Remark
requirement loading mic
Groun
Ground .
: .| m(the distance| d
No. Machine require
[SO Standard (US Federal C) ments | from the flatnes T/m2 (LUX)
Standard) ground to the | S
ceiling)
1 Wafer sorter 10000 23-27 3.5 1 white 400
) Text'ur1ng+C IOOOO(for. unloading 2327 4 | white 300
leaning layout is 1000)
Hook height
>4m, lifting
Compre Wtelghtéo
10000(part of loadi ssive 5.5 Holera d'onst,.
3 PPECVD partor f0ading |1 53 »7 strength (Ensure the |nce of| 2 white 400 frection
area is 1000) : . double speed
of | hook height) |height
frequency
epoxy +2mm .
resin within (I:.Ofn.veril.o IL’
>30MP 3m titing hig
. and low speed
5 Clean crane 8
4 PVD 10000 23-27 (Ensure the 2 white 300 tons/hook
hook height) height 3m
5 pereen 100000 23-27 3.5 12 | white 300
Printing
6 IV tester 100000 252 3.5 1 white 400




Segmental Cleaning Room Solution 7 JINCHEN

Segmental Cleaning Room (ISO 7)

1. Texturing Unload and PECVD-i
Load

2. PECVD-i Unload- PECVD-in Load

3. PECVD-in Unload-PECVD-p Load

Total Cost Saving >30%




PERTOP Process and key equipment A7 INCHEN-

Key Process Equipment (PECVD etc.) from Jinchen BTk -

Step 1: Cleaning and texturing

- .
B B AR ST
Low Pressure B-Diffusion Step 21 B diffusion for emitter

ZEBSG-iFil
Step 3: BSG etching and polishing

e
: ‘ N BESEIEARRE
UMD A =L Tunnel Si0O, formation and
—>

:

Pt

it

FiLER
1l = R

N BIEER

: P-doped a-Si:H deposition

High T Furnace Step 5:] Crystallization annealing TOPConEg b4 =

HAERRIESE- T TZmE
Step 6: Cleaning for ?V_Iappmg TOPCon Solar Cell
around deposition

}I

EEEE e Production Process
wEEAaitE Step 7:  Front side AL,O; deposition
BE: ™
AAAARAAAA  [EEEGEILEE

Step 8:  Front SiNx deposition

PE-SiNy

Tube-PECVD

H

B RA M
Step 9:  Rear SiNx deposition

e —|
aclanmaalan  SEETESE

PET (Edge Passivation) Stepl0:  Metallization-Regeneration

EECESSSCEEE - Tost and Sorting )

—

(Optional)



PERTOP solar cell production core process equipment 7 JINCHEN"

Three-in-one process tube PECVD equipment

Solving the cell carrier graphite inter-sheet electric field conduction
problemduring the process is the key technology that enables tube PECVD
to be usedfor a-Si:H amorphous silicon film deposition

Develop the process of amorphous silicon film preparation by tube PECVD,
andsolve the intra- and inter-sheet uniformity problems of mass-
producedamorphous silicon films, and the bursting problem of amorphous
silicon films

Develop the process of simultaneous deposition of amorphous
silicon film andp-doped (in-situ p-doped) by tubular PECVD, and
control the concentration ofp-doped in mass production

Development of ultra-thin silicon oxide thin film production process
by nitrousoxide pulse oxidation in tube PECVD, and solving the
problem of uniformity ofultra-thin silicon oxide film in mass
production

Functional overview Achieved the three-in-one process technology of "ultra-thin silicon
oxidetunneling film +in-situ p-doped amorphous silicon fiim" by

Fabrication ofultrathin SiOtunnel layer and deposition ofin-situ P doped a- tube PECVD formass production

Si:H incubation layer for the n+-poly-Silayerin the full rear area passivation

Achieved an average efficiency of 25% for the high-efficiency
TOPCon solar cellR&Dline

and carrier selection structurein high efficiency TOPCon solar cells.




3-in-1 Tube-PECVD: The Core Technology for PERTOP Production
Equipment-and-Process

Patented technology for resolving the electrical shortage problem between graphite electrodes during the a-Si:H deposition, enabling the tube-PECVD for

A7 INCHEN

semiconductor thin film deposition

Patented technology for resolving the issues in tube-PECVD a-Si:H deposition process, including film uniformity and film blustering

Developed the in-situ P-doped a-Si:H deposition process with precisely controlled active dopant concentration

Patented technology for the ultrathin SiO, tunnel layer using in-situ oxidation with N,O plasma in the same tube-PECVD system, resolving the nonuniformity

issue of ultrathin SiO, to achieve uniform passivation and carrier transport

Production line proved the manufacturing capability of the tube-PECVD 3-in-1 process for TOPCon solar cell manufacturing

EHALE S HiPlasma BIF=Y(E S E RSN

Ultrathin SiOx: Ar+N,O+c¢-S1 —»  810,+ N, + Ar + other by-product (the function of Ar is to improve the uniformity)
BinsRAEREE P Al

in-situ doped a-Si:H: SiH,+ Ar or H,+ PH;— n-a-Si:H + Ar and H, + other by product

ZmiE

n*-poly-Si: SiO,/ n-a-SitH 520=220°C - gj0, / n*-Poly-Si




3-in-1 Tube-PECVD: The Core Technology for PERTOP

Production Equipment and Process-Full Patent A7 INCHEN-

» Patented technology
v" Filed 16 invention patents, 2 are granted and 14 in the evaluation process
v" File 34 practical application patents, 29 are granted and 5 in evaluation
» Covering system design and fabrication process:
v" Special graphite boat designed for a-Si:H deposition, preventing the electrical shortage
between graphite sheet electrodes
v" Ultrathin SiOx uniformity

v" Non-blustering in-situ P-doped poly-Si deposition



PERTOP Cell Line Technical Specifications

A7 INCHEN

LR Hi AR+845 Whole Line Technical Spec

] TiH BARSHER
1 EER R B 182mm X 182mm, 22 +0. 25mm. 210mmX210mm, A% +0. 25mm
Silicon wafer size specifications 182mmX 182mm , Tolerance +0.25 mm. 210mmX210mm , Tolerance *0.25 mm
182mmfiE B =130 wmPlAEESK, Kbl 130 wmAtRHEHITIRK
Meet the silicon wafer thickness of =130 micron specifications, acceptance to 130
) R EE micron as the standard for acceptance
Thickness of silicon wafer 220mmfE =150 v mAESR, icbA150 v mbn LI
Meet the silicon wafer thickness of =150 micron specifications, acceptance to 150
micron as the standard for acceptance
3 BT =90% (A HHE - A B & EoUsiE) /A i E;
Whole line uptime rate =90% (monthly calendar time-monthly equipment failure time)/monthly calendar time:
FHELRE _
4 Average cell efficiency ok
; BIERE (AEHHE) =95% CRrPAZL L/ SHANED
Overall yield (including fragmentation) |[=95% (number of Grade A products/total input)
6 BERE R 130 umfE A <2%, 150 pmEEH <1. 2%
Whole line fragmentation rate 130 um silicon wafer<2%, 150 umsilicon wafer<l. 2%
7 B LH <2%

Rework rate




Throughput Capacity Calculation

A7 INCHEN

NO Item Technical specifications
1 Capacity Planning 1.0GW
3 Number of working days per year 330 days
4 Hours worked/days worked 24 hours/day
5 Cell power 8.28W/Pcs (25% efficiency)
408000x0.93x330/1000=
6 Number of cell produced per year
125215 Kpcs/Year
7 Annual output power 1036MW=1GW




1 GW PERTOP Cell Line Layout A7 INCHEN-

Throughput over 1000MW per year

1. Floor space : 9200m" ( Length 460m x Width20m=9200n )

2. Raw Material. Wafer Warehouse. Product Storage. Testing Room. Packing. Auxiliary tools .
Space: 3000

3. The line requires total 140 employees

FEEES AR AR

Please refer to the technical proposal for more details



GW level PERTOP Line Configuration

s

JINCH=N~

Baparge oy | (CVIHME | IOVEACHEE | 0VERCERE VR EME | soviacEME
L 8 £ Counted Configured Configured Configured Configured S
SN, TAi## Process Description Capacity/machine/ye 2 : 5 2 0 #¥E Remark
ar quantity for quantity for | quantity for | quantity for | quantity for
1GW machine 1GW machine 26W machine 3GW machine 5GW machine
1=§ 733 =3 3 o rity
1 FEYERIZE CleaningdTexturing 935. 2 1.07 2. 00 3.00 4.00 6. 00 7 HEIAIAL6000/7 /i based on Capacity
16000pics/hour
T ERHE 220402, 6k, HHAE4TI2
: . - Fr//\iF The process time is based on a
2 Fi4# Boron Diffusion 287.7 3.48 4.00 8. 00 11. 00 18.00 total of 220 minutes, 6 tubes, and the
capacity is converted to 4712 pieces/hour
3 BSG FERER 16000 T /Nt AR BB B R,
AEPLN—F based on Capacity
4 WiAlkaline Chemical Edge Dsb. 2 1.0% 240 3.0 L 6.0 16000pics/hour, two equipment in one line
Isolation in layout means same capacity
T ZmfAl46min, 6, 768 S/, HEHFEGE
N . 60107 //hBf Process time 45min, 6 tubes,
g HEe S6d0 .18 200 %00 L 1400 768 pieces/tube, converted capacity : 6010
pieces/hour
TEn a1 205-0h, 6%, IMHFEAE864057/
s sE . ” /M) The process time is 120 minutes, 6
6 Bk High Tannealing 533.1 1.88 2.00 4. 00 6. 00 10. 00 tubss: and the:prodtiction: capas Lty ds:H64d
pieces/hour
FEREFZIE16000 7 //NBT ;AR R R BB &, 77
’ Pee 4% B based on Capacit
= ased on Capacity
93,4 1.0% 2400 3,00 1 b0 16000pics/hour, two eguipment in one line
8 RCA in layout means same capacity
£ bt H- . _— ity -
9 ALD 1314.5 0.76 1.00 2.00 3.00 gop  |[ DREIR2000A/0M. Production capacity;
22,000 pieces/hour
TEmAl43min, 6, 768 /W, HEHF=GE
. ~ : . 64297 //hEf Process time 45min, 6 tubes,
10 IERE PECVD (Front) 388.3 2.58 3.00 6. 00 8.00 13.00 768 pleces/tubs, converted capaclty: 6429
pieces/hour
38min, FHESFERE: 6EREF, TE8 /W, HErS
2 S fET275 4 //hif. 38Bmin, including plating
11 I PECVD (Rear) 439. 4 2.28 3.00 5.00 7.00 12.00 boat capaciers Sotabes: TERipieces/ibe
converted capacity:T275 pieces/hour
12 2 ® EJRil2E Screen printing line
483.2 2.07 3.00 4.00 6.00 10. 00
13 LECO
14 YIAGY  Mateails flow AGV 1.00 1. 00 1.00 1.00
15 MESH & MES system 1.00 1.00 1.00 1.00

F: Day /IBF Hour /Day 1826 182mm Cell
330 24 8.2
GV AL EHCR | 20WRFAC BE | soWRACEME | soVvm Al B aE
_— A Configured Configured Configured Configured
LALERE Procags Deseription quantity for | quantity for | quantity for | quantity for
1GW machine 2GW machine 3GW machine 5GW machine
P plating boat 2.00 2.00 2.00 3.00
. L gobs 2o . S
BT H L Rew?rk waler clean {66 180 L6 1,60
machine
b ke 3 - N
Fé‘%ﬁ-m:‘}tmﬁua?u boat elean 560 560 5. 60 5 5
machine
Shghe o ek gl e P
TR (_J'lHKJJ) Quar}z tube 100 1500 100 1.00
clean machine (Semi-Auto)
ke opp- 3 24 b T aERd
B Gr aphrlte boat cleani 9,00 2,00 200 3.00
machine
PE-polyf1 S iE e HPE-poly
Graphite boat cleani machine 1.00 1.00 1.00 2.00
2t #fiCraphite boat oven 3.00 3.00 3.00 5.00
A wh e s e £ e
£l AN AL_:LO fix point AU 5 510 4.5
machine
T ek A cop a
TETEM?%E. (FAEH) Cassete clean 5 5766 5.8 5 5
machine ( Dry cassete )
TSR 12. 00 18. 00 24,00 30. 00
BT EF# Rework wafer load & {6 ST 3 R i 5%
unload




PERTOP Cell Turnkey Line Layout of 1GW, 3GW and 5GW (incl. AGV Road) L=
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New Design for cost saving

A7 INCHEN

No. Project Current Next Generation
. capacity: 13500 capacity: 15000
1 Texturing
number: 6 number: 5
2 Boron Diffusion number: 12 (6tubes) number: 11
number: 14 number: 13
3 Oxide (Reserve space for front (Reserve space for front
facing laser) facing laser)
~apacity: 13000 sapacity: 14500
4 BSG+Alkaline Polising capEelty ey
number: 6 number: 5
I 5 PECVD-POLY number: 14 (6tubes) number: 5 (8tubes)
6 Annealing number: 10 number: 10
7 Back laser / Reserve space for front back
laser
8 PSG+RCA capacity: 13000 capacity: 14500
number: 6 number: 5
9 ALD number: 6 number: 6
10 PECVD-Fornt number: 13 (6tubes) number: 5 (8tubes)
11 PECVD-Rear number: 12 (6tubes) number: 5 (8tubes)
12 Metallization number: 8 number: 8
94, 5*366=34587m’
13 The measure of area 94. 5%417=39406. 5m’
Reduce area by 12%

New Design for Higher Capacity

Less Equipment Quantity

Less Facility and Utility

Less Space

Less Capex



JINCH=N~

&

New Design for cost saving




Double-side poly-Si technology

A7 INCHEN

polishing & cleaning

rear side deposition of SiO2. P+ Poly. Mask-SiOx

wrap around etching and texturing

Front side deposition of SiO2. N+ Poly. Mask-SiOx

Annealing and crystallization

rear side wrap around etching

laser opening Mask on both sides

chemical etching of P+. N+ Poly Si and Oxide at the
non-contact regions

rear side deposition of AIOx/SiNx

front side deposition of SiNx

screen printing/light soaking/testing and sorting

scribing and edge passivation

Tube
PECVD

Laser

stem
et

system

Scriber and
PET

Metal

/ IEFBAR \ FESEE (SINX)

\./ g / N+ Poly
\\
|

s (SiOx)

P+ Poly

g8 (AlOx)

HEEAE (SiNX)

T AER e

Metal
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Prepared for TBC technology &4 HEN™

tunnel SiOx ~a »
p-poly-Si —s
A n-poly-Si —s
BSG
WET SYSTEM 1-

Tube-PECVD LASER 1

batch type &=\

SiNx/AI203

p-poly-Si —.

SiNx/AI203 RCA (JFPSG/RCA WET SYSTEM 2-
HLE) batch type f&=\



TBC Structure A7 INCHEN-




Prepared for Tandem solar cell

.SiNx/AI203 -

p++ /

5

p+t—>

tunnel SiOx ~u
n-poly-Si —s

SiNk 7 SiNX/Al,05

Structure for conventional TOPCon solar cell
T
0
7E:uipment list:
(Dry process is recommanded for top
perovskite cell fabrication)
v @ Evaporator (perovskite, c60,LiF ) )

® ALD (Sn0,)
® PVD (NiO,, ITO,Metal)

N

~

~— h-poly-Si
+— tunnel SiOx -

2

p++ —>

SiNx/Al,05

ETL ~— ITo

HTL—> ITo

Final structure of tandem cell

p++ >
SiNx/Al,04

ITO
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