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Overview

Advanced PKG A|% Hat SFA D=4 Z=0|
Chl . of el
14,000
12,000
10,180
10,000
8,354 838 8,508 - 1%
’ 7’
8,000 m— 30  RES 398
I 1% . 5%
6,000 -
- .
2,000 = ]
0
20Y 21Y 22Y 23Y 24Y3Q

ClIAZe0] m2|E|YL/7|E} = Glass = O|XIHX| mEHEZXK|

=X : YOLE Intelligence, Technology & Market Trends for Advanced Packaging



(HPC)& BEE M| ClHfO|A, XtS A}, 4+Y 3 7HHA|E +2 2|50 I}HE FXt 371 of| &

E2 34.9% S7tet o 60 2, Test TH|= 30.3% S7tet of 88 | £Xt HY

A&P Equipment! : Assembly & Packaging Equipment



- 7|F Wire bonding?| 378 % MEZ tA|(Wirelil 2Tt THE 9", M= >40um)
3D Package 7|= - DE3LCfOF 71% glo] HH 7| e T > 17| JHM Needs?t =&
« Advanced packaging®|M T k|= PitchZ} 10~30um +&

:—

Technology roadmap — front-end manufacturing vs. advanced packaging. SOURCE: Yole Group, 2020

=X : https://chipscalereview.com/wp-content/uploads/2022/09/ChipScale_Sep-Oct_2022-digital.pdf
6



- Wire bonding Roadmap 2 EH, 209 MO & =F1} §Al > K| 7|= &E AS
E DNV C Al - SFAS| AH| LAY} IZHALe| QM Roadmap Matching

- 2025 M3l EH| 72 5! 2026 Y AH(or Pilot) AH| "L A= o™

30um

Spansion’s Roadmap for Die Stacking

=X : https://www.microbonds.com/old/docs_tech/AnalysisWireBondingflipChip.pdf
7



- Wire bonding2 CHH|5I7| Tt 7

3D Package 7|= - HIEZOE A 75
- HEHHY A A 7t .

=& 3D Package Hj410| 7} 5%t AH| 71
Al OI2fofl }Z Side effect U X|(vs. Wire bonding &% 4])

| 7Hs HXo| mat 12 W CHE, MY Q14 7Hs (vs. Wire bonding 1:1 %4])

i
=
(o]

b

k>

Wire bonding= CHA| € X 0| M| 3D Package 7| =

Hf A Q14 (Wire bonding) - M= oA, THEF 2[R

Multi stack by wire bonding

Multi stack by 3D Packaging

=X :SFA 8



3D Package 7|=

3D Package H| &1 Application

=X :SFA

- 3D Package 7|&S =&

Z0[M i 7= -

-1 1.

PCB 7|Et| Bump

EtX}= 5, Top-bottom Interconnection, Pillar

-
(=]
c

Application TS 7}5
=S¢ = A= orget imz 3D Aol

-1 0

M B33 Solder Pattern @/, RO| 32 S0

=

50| Th5 H7H

i

b5 K=]
(<)

H
2
©

|I-I
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3D Package 7|=

- Z0|M| e 7]

3D Package H| M Application -3D X% / Gap 2

=X :SFA

« 3D Package 7|22 &

10

pplication CHS 75
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AA

=
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* 3D Package 7|22 S22 M pplication tHS 7ts

C A
- Z0|M HiM 7] : BAFE S5 = A= e mE 3D Y0 HE

3D Package 7|=

3D Package H 41 Application — Side Hj 4 3D Package Hl 41 Application — Wrap around

=X :SFA 11



3D Package 7|=2 =22 M CIAt Application LS 7ts
a

M
- Micro dispensing 7|= : Z8 Y ¢|X| Mo Q2l 7}s

3D Package 7|=

3D Package Micro dispensing Application - um 4% Dispensing / Micro-bump &7d

=X :SFA 12



» 3D Package 7|&& £&o 2 M LYt Application LS 7t5

- Micro dispensing 7|= : FY X0 2 of& Qi 7=

3D Package 7|=

3D Package Micro dispensing Application - um Dotting &@/J / nm= Gap Control

=X :SFA 13



3D Package 7|22 EQs 2N LISt Application LHE 75

- Micro dispensing 7|= : FY X0 2 of& Qi 7=

3D Package 7|=

3D Package Micro dispensing Application — ZLZHA} sample CH S (Yt =X 2| C|AZ 80| £0F H & =3

Pad insulation

OLEDos Repair OLED Repair MULED Ag Repair

=X :SFA
14



« Ag HiH 7 AT pattern & TH| CEF 33 24X Hy
—1
[ =

7 A [ S |
3D Package 1= * Nano Imprint § £ 2 Pattern ZH| &

o m

Hj A 9 e1at §Ad XhH| 5009CH
Nano Pattern

X 2| M | EMI HY A RHH| Side Hf M &HH|

Nono Rod If &l ZtH|

1=
']
Ol
=|=|=I
rm
0
o
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- Lt Pattern & TH| 4H 2J

[
- M7HH H|EZ 7|&2 £ Advanced Package Wire bonding CHA| 7|& 70 S &85 F3 &

3D Package 7|&

Equipment Customer Substrate Size
1 EMI Ag Hlj417] D Company 800 mm x 1,500 mm 2 ea
2 Ag Electrode D Company 500 mm x 500 mm 8 ea
3 Ag Electrode L Company 500 mm x 500 mm 5ea
4 Ag Electrode S Company 500 mm x 500 mm 4 ea
5 Ag Electrode E Company 500 mm x 500 mm 10 ea
6 Nano Imprint D Company 200mm x 200mm 1 ea
7 Nano Imprint S Company - 3ea




Glass Core
- Glass Core Package 72

Package

Glass Core Package HiZA 3! E&H
Glass Core Package= 2| 7|EHS AFESI0 HX} RES I7|d st= 7=

SEX| 2| 22| nX|Ye} 8l Datak|2

by
|.|'|
e
=
Illlﬂl

ot7| {13l BH=XHIE % HE5H= Y42 Packaging 7= 21E

Glass 2X= Ez}

>
Jm

ojLt &e2|=of Hls =2|H, ™7[H, gt £80

r © 71

243t0] o|2{st Mt 3D Packaging 2XH0]| X gtet

- CTE =7d0| 7}5310] 0|F 21 M50 {2
- BH AHREI|7} % FEE §/40] TOotM DjM|=t 3 thidst A0 S 75

HIGH-RELIABILITY GLASS INTERPOSER CHARACTERISTICS

DESIRED PROPERTIES GLASS SILICON  ORGANIC
[Borosilicata)

m S |
Insulation Resistance High --
Optical Transparency Optical 1/0 --

Surface Roughness <5 nm ---
Hermetic Vias mil-Spec. ---

=X : https://blog.samtec.com/post/glass-not-your-moms-substrate/

Ir

Glass2Xl| 7| &t A8 A| si Interposer ‘4 2F 715 / Chip, MLCC'S Embedding 38 X8 7}

10 o

17


https://blog.samtec.com/post/glass-not-your-moms-substrate/

Glass Core « TGV (Through Glass Via) : Laser Modification Chemical Etching 24l & &9t Glass Drilling 7| &£, GlassOil
oM #<& 210] &2 Aspect Ratio2 Hole 7t30]| 75

Package

1. Glass 2%l g2 Drilling 3%
=2 Aspect ratio 5’82 7HX|= Drilling (1:10~1:30)
Defect Free Through Glass Via

» 2. Laser Modification
Laser 2| 2 H5F EHS 0|85l0] Glass 2| 7|1EHS
EHSIA|
=X : BsP 24| O| X| https://www.bsptech.co.kr/kor/technology/rnd.html 3. Chemical Etching

Laser ZALZ QIot A ZHE0o| H3lE 0|8dl= 7|=

Through
Glass Via
=

Mg @ Glass 2% 7| Drilling ZHH|

Application

18



Glass Core ~
TGV (Through Glass Via) : Laserg 8%t 35X Etching 2%

Package

Simultaneous Processing

Taper Control

=X : BSP / SFA
19



Glass Core

« TGV (Through Glass Via) : Bare Glass TGV Size 57| 7|&
Package

Back light =&

Top Hole size 578 7t& Top Hole size 578 7t& Top Hole size 578 7ts
Waist size 578 =7t Waist size 578 &7} Waist size 8 75
Position = 7t Position = 7ts Position = 7ts

20



Glass Core

« TGV (Through Glass Via) : Bare Glass TGV Size 57| 7|&

215 0|0|X|

21
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Glass Core - Singulation : £ &M 2 T/ E Glass§ Cuttingst= 7| =&, Glass &7 Film 8H0| Groove ¥d 2, =&
GlassS Cutting S'HS AF&510] ‘2 Cuttingdt= 7|=

Package

Glass PCB LASER Cutting 7|&

. _ _ 1. 58 23 Y Cutting 578
1st(§:2ruF|lFr‘rl1 erfl)lt;-lv)lng 2d Step Glass Cutting 2% H Y FilmO| MatEl Glass AKX MY Cutting 7|&
S o7 Fllm
(SFA PATENTED)
<--> 2. = XLt HA Laser Grooving 7|=
Green fs Laser Al HAZ % Sample Damage 81 Ablation 7|/
4% Film 2 4% Film 2 MOTF(Marking On The Fly) 7|& H&2 2 Stage &8 % Hatching

X Wobble &4 7t

3. Filamentation Glass Cutting 7|&
Glass 50| =8 MES ZA ddstof 2Tt Cutting THH F8i/
> Cutting £ ©HH X2 EE8

Glass Glass

8t Film Y S5 Film &Y

@ PI Coated Glass Cutting

e Glass + S8 =
-S o= @ Y= H|-8 Glass PCB 2%l Cutting

Application MY Cutting

22



Glass Core
- Singulation : @4 7|= 1) Laser Grooving Module

Package

GreenrfsiLaser

* Wobble 7}3& 5% 713 7L &4

Line Infinities Oval Fig.eight

Film Coated
Glass

Stage Moving + Scanner Motion Scanner Motion

Profilel | Horz.dist. | Haht. diff.
All 1410.5093um|  2.3342um
Seq.l 511.3572um|  67.8487um

Scanner + Ft Lens

Grooving Image Grooving Image _ Cross Section

23



Glass Core

Package

« Singulation : &4 7|& 2) Laser Cutting Module (Filamentation Glass Cutting)

Laser Cutting Module

= Laser Self Focusing 2110 2|3t Filamentation Glass Cutting

Glass Cutting Process

Cutting THH o[ 0| X]|

24




Glass Core

- Singulation : @ 7| & 2) Laser Cutting Module (Filamentation Glass Cutting)

Package

€ Glass Cutting 7|= H|u
7 SFAME 7|=

Check Item Mechanical Cutting Fusion cutting Stealth cutting Filamentation
(NC + Etching) (LASER) (LASER) (LASER)
AL
T
254 [ ] A ©) ®
o 24
Crack O A O o
O %=
Chipping @) A O [
AOE
Bending Z4 & () A A O
Mechanical Cutting
: X'!'C“t f‘ CNCZ Round 7t& Fusion cutting Stealth cutting Filamentation
:7tE H Ed NE 122 8 (7}22 40| laser) ( Micro via H4)

Y Cut

X Cut

vV vy

25



Glass Core * Glass Substrate2t? C}Yct Laser 378 TH| 45 HF
. CHAZHO| Display2tY 20RO A X3t Laser 7| &2 7|HI2 2 Glass Core Package A% 219 2 &

Package

Laser Driller

6Gh OLED Laser Drilling E.Q _ Tablet, IT Application

auxiliary electrode

Hole Size : 8.0
m

Laser Etcher

6Gh OLED Laser Etcher _ Mobile, Camera hole

3>

12.7” uLED Laser Cutting _ uLED TV




Glass Core

Package

« C}2FSt Size2| Glass Substrate 28 Laser 27 ZHH| A

Equipment Customer Substrate Size Application
1 LASER Etcher S Company| 725 mm x 1,250 mm 1ea 2013 TV EL
2 LASER Etcher S Company| 725 mm x 1,250 mm 1ea 2015 TV EL
3 LASER Driller S Company 650 mm x 750 mm 1ea 2015 For Tablet
4 LASER Driller S Company 925mm x 1,500mm 2ea 2016 For Tablet
5 LASER Etcher S Company 650 mm x 750 mm 1ea 2018 For Mobile, Camera hole
6 LASER Etcher E Company 925mm x 1,500mm 1ea 2019 For Mobile, Camera hole
7 Laser Cutting S Company 280mm x 170mm 1ea 2021 uLED TV
8 Laser Cutting S Company 280mm x 170mm 3 ea 2021 uLED TV
9 LASER Etcher E Company 925mm x 1,500mm 1ea 2022 For Mobile, Camera hole
10 LASER Driller A Company 365mm x 460mm 1ea 2022 For Tablet, IT application




e\ 1 TdTo X -Ta (ETe[SM  + Advanced Package M| = Stacking 37
HAYEH 7|12 - HBM 72| O|M2t, Thazle| @3 —» nFE6ls, 1<% H|mt| HAI 27

Solder?} AF2EX|HM FH 22, O B2 1/0 Chip 8 &

N

oy + So\de' gall

ENEE

ok

b & &80 W 2= Advanced Package M| O] Lt(2024)
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Advanced Package

- O|X}HX| In-Line 3D CT 11 A} A| AR AT

dA/Ed 71= - IMIHE E3 DES SEM/FIB LIXISE 7|2 BQ

O|X}HX| & TE| H 3D CT Inspection FPD[E SEM-FIB Dual Beam System 7H'&

29



Advanced Package

« Planar CT Inspection System : Advanced Package 3’8 11 2dlls, 1% H|ota| CT A 7|=
dA/5d8 7=

1. 18 Manipulator 7|&

CHEHA flatet MES 1 x| G2z AsH| ¢
Manipulator.

2. Oj& =7 X-ray Tube

1 SME AHE 28 Micro £H (<0.15um) U stable ¥ focus moving &
Uniformet X-ray emission.

r_g_l-
(08 ]
()]
o
H
|
oX
1=}
ot
ra

@ 3. 15| T Detector
Micro pixel resolution CT 7+¥ 2 2|8t 0.2 um F+E2| pixel resolution X 1T
dynamic range?| detector.
4. Planar CT Reconstruction S/W
TS0 FALE FOo F ST GHS 7|51 G B AU XH ZHo| clst
Do AE o F xfFE T2,

Mg SHEH| @ 125, 1 H|I@H| Nano Planar CT A|AH

Packaging, @ Wafer / PCB Advanced Package 378 H|Ztd| ZHAF A AH
SMT,PCB

Application

30



Advanced Package

« Planar CT Inspection System : S&3t HA} CH4&0|M 3D CT G4 Had

0.

/53871

A Tomographic B Tomographic
Acquisition Reconstruction

Projection data Projection data

Back
projection

Forward
projection

Sinogram: Back- Filtered back-
Projection data repository projection projection

31




Advanced Package

« Planar CT Inspection System : HBM Bump / TSV #+X &4
dM/548 71

Stacking +X Bump 3! TSV tHH Side View TSV 3D YA
Void
Void A/\
Bump Top View Bump Side View

Bump Top View
EX : sFA 5



Advanced Package

- Planar CT Inspection System : Advanced Package Cu Pillar/Bump &% HAl

/53871

=X :SFA 33



Ao\ (ol i-Ta (€Tl - In-Fab Review SEM : 11 {4 =(SEM) A& SEZFH(CDY), EFEM(EDSY)7IER, AOBE HE EF YEE

Download 20} 11 si&= 24 3 5 7t 7|=

/53871

1. Low-energyf Column?|=2E Substrate damage |22} 3! High spatial resolution
2. ccs?rsz High-energy mode0i M 4224, Low-energy modef EDS” =9

3. SFAQS| =E X0l “NEO Al Solution” 7| == WE F& H2|E STt Defect segmentation

Review & CD SEM

Resolution 7.0nm
Throughput Time | DPH 1,440
Magnification X70 ~ x300,000
Stage Accuracy +1pm
Probe Current 2.0pA ~ 400nA
SE Chamber(Stereo), In-column(Multi)
Detector -
BSE In-column(Multi)
Energy Dispersive x-ray Spectroscopy for Low energy
EFEM | Cassette 3-Load port modules
Substrate(Size= TBD) Glass / Wafer
Image processing | Al High speed SEM scan mode

Mg In-FAB Defect
Review & CD

Application

@® &% Stepil Defect Imaging and EDS analysis
@ Defect review(measurement & analysis)
® 70 Run Layer3l B cD &%

1)CD(Critical Dimension), 2)EDS(Energy Dispersive Spectrometer), 3)AOI(Automatic Optical Inspection), 4)CCS(Charging Compensation System), 5)EDS(Energy Dispersive x-ray Spectroscopy),

6)EFEM(Equipment front end module)

34



Advanced Package

« In-Fab Review SEM : Wafer Backside0| CH3t ZZ! 22|
AA/EE 71

oM ¥4 SEM

of
0
of
ox

oM ¥ SEM

OM (Objective Microscopy), SEM(Scanning Electrode Microscopy)
=X :SFA



Yo\ 13TeTe B 2CTe /ETel-M - In-Fab Review SEM : 22| # & &4 EDS(Energy Dispersive Spectroscopy), Objective Microscopy CiH]

HAYEH 7|5 Surface Topology &4 £0|

EDS &M

oM B4 SEM

of
0z

=X :SFA 36



7=-IAI-/§I°-I 7|§ « Advanced PKG H|Z=2}Ql0j| M&£0]| 7}%‘5:_ AlZ|dt 2_|-|-|-7='||A|-7|’ 3D In-line CT & H Q’E
7 2

Sales record . O|X}FHEX|OAM =Xt 7|22 7|80 2 Y= M| Advanced PKG M8 Z4A} ZHH| 7js

Equipment Customer Substrate Size Application
1 Smart Vision Inspection |S Company 110 x 350 x 15t 2 2020 Ot X O X |
2 Smart Vision Inspection |S Company 110 x 350 x 15t 34 2022 oKX O| XM K|
3 Smart Vision Inspection |S Company 110 x 600 x 15t 32 2023 ot X O|XtM K|
4 Smart Vision Inspection |S Company 90 x 320 x 35t 2 2024 2t O XHH K|
5 CT Inspection L Company 7 2023 2 X O|XHH |
6 CT Inspection S Company 75 ~2024 24 O X X|
7 CT Inspection A Company 8 2024 2t O X X|




Overview

Fuel Cell Manufacture Process

X=X A2 K| (PEMFC) AsA2/848M8 =207
. PEMFC Layout K X] I-" x 7| =
« Sheeting Process
* Pre-tack Process of 1
HT

Lamination Process

Stacking & Module Assembly

2HE A=K (SOFC)

SOFC Layout
Marking & Drilling Process
Coating Process

Thermolysis Process

38



« SFA will be solution provider of Fuel-cell manufacturing.

v' Core Technology achieved from Various Business

Overview

v" Many Engineers with Global Standard Project Know-how

v Virtual Verification Capability for the commissioning & performance validation with simulation

SFA Core Strength

High Tech Global
- Coating Process Standard

- Thermal Process - Safety

- Vision (Inspection) - Ergonomics

- Roll-to-Roll System - Certifications

- LASER/Xray System - Statistical Analysis

- Vacuum - Management Fuel -Ce" .
- Logistics
- Al Solution Tu rn- Key

We provide

Advanced Virtual Bu Si ness v Optimized production lines for high
Engineering Ca Pablhty efficiency and throughput.
Capability - Virtual

Commissioning
- Experienced (Emulator)

Engineers - Process Throughput
- Clean Room Simulation
Capability

- Network

Fuel-cell Business
Solution Provider

Fully meets the customer’s g-DHS(Global
Design for Health and Safety) requests.
Customized line for the product quality

and performance.




SFA « High Tech
Core Strength v" SFA System Line-up

PEMFC (Sheeting to Stacking Assembly Line) SOFC (Drilling/Coating Line)

Evaporation System

Nuclear Fusion Power Generation

23
NEXT

Secondary

Film Lamination Battery

Carrier Glass De—lamination

Overview

Stacking

Degassing Notching EL Filling Machine



SFA « Advanced Engineering Capability
Core Strength v Efficient Layout (Reduce Cost and Enlarge Service Space)

® Before : Tact Time 5sec Line, 4 Line ® After : Tact Time 2.5sec Line, 2 Line

- Optimized Layout from Customer Needs & Core Technology
- Cost Reduction (Efficient Equipment & Footprint)
- Sufficient Service Area (Wider Maintenance Space, Storage

Space and Measurement Space)
= Mass Production Line For High Quality Products l \

Overview



Fuel Cell « The factory is designed according to the following characteristics of the PEMFC manufacturing process.
v' Base Materials Handling (Easy Breakable Sheet / Easy Warping Sheet)

Manufacture
Process

v Control of Contaminants (Base Materials Inside) / Control of Particle from Base Materials Outside

v" High Cost of Materials > The System have many scenarios for various cases (ex. Rework).

Il PEMFC Process

Catalyst Coating Anode Sheeting BPP Loading

I, | ey EE

~————

l

Stacking & Shipment of
Sub-Gasket Loading Pre-Tack Lamination Inspection Module Assembly Stack Test products

i i i }( I I I @@ % — ‘

; ; ; Y & —_— 1
BRI [ | I= | [ = e

: ; : I I I . 7

ool (enl (= Lo — — (=1
MEA/Catalyst T T

Coating Cathode Sheeting Stack Case

-

' (©) ) -

e N e =|
||
I




Fuel Cell « The factory is designed according to the following characteristics of the SOFC manufacturing process.

v" Controlling Warpage of Base Parts (Substrate, Interconnect; Metal Material) from Drilling Process, Sintering Process, Etc

Manufacture
Process

v" Temp. Control from Various Thermal Process

v" High Cost of Coating Materials > Needs of Efficiency Material Usage

Il SOFC Process

4 )
Substrate Loading Marking & Dirilling Substrate Cleaning Coating Thermolysis Sintering

N (T 5
(- - '

Repeat for Target Thickness (Using Return Line)

. J Repeat in Quantity of Layers
l (Using Several Equipment)
Interconnect Interconnect
Loading Cleaning CAT Coating Sintering Welding Stack & Module Shipment of products
/2
gr— Ll-i Ll-i 2
-l | e N [\ |— > —

I%l HHHE




ASiE A=HX
(PEMFC)



« Provides an optimized layout as follows based on core technology and engineering capabilities.
PEMFC LayOUt v" For Mass Production such as Automobile > Needs of High Throughput Design
v" Main Customers, Global Companies > Needs of Design with Global Standard such as g-DHS (Global Design for Health and Safety)

v" For High Quality - Various Technology Applying (ex. Machine, Vision, Materials, Simulation; Tech. Pool)

Tact Time 2.5 sec / Cell
* Sub Gasket Loading Foot Print 80m x 60 m
Line Capa 15k / year
« Stacking
PEMFC
Sheeting to Stacking
Assembly Line « o\
Layout (\"»\a 7
. de
ot
O

« Lamination

* Electrode Sheeting * BPP Loading



« Developed high-quality and high-speed system in a completely different way from the existing system

ShEEtlng v No Damage with Precise Handling System for the Fragile Substrate sheetiilg
(©) ) -
Process v All in on Roll-to-Roll System with Sheeting, Inspection and Cleaning O W0l A
v High Throughput Mass Production System =
<Process & Transfer> <Cutting, Check> <System, ISO View>
—— [ Transfer | -. Carbon Fiber Layer Unlaading Cleaning Inspection  Unwinder

-. MEA Film Layer

Unz;lglclj)mg Unwinder
| Slight Groove
Inspection Feeder
------------  Ee—
Cuttin . . . . . .

J Cross Section View Check I_____________________________SM.@.C_h!l'\_@_A!'\_l_m_a_t_l_Qn__C_|_|P__>_____________________________I
Shuttle i i
= Cleaning i i
X, l i
= [ ! :
= Cleaning 1 Axis Robot i i
Top View Check
Unloading Shuttle i !




Pre-Tack

« Before Lamination, Tacking Electrode (aligned precisely) on Sub-gasket P
Pre-Tack v High Throughput with SFA Originally-Developed Design %I atilstatelte
Process v Precise Alignment with High-Speed Vision & Linear Motion System — Ill

v Customized Design Through Collaborative Development with Customer

<Demo Machine, Video Clip>

Cathode
/ Turret

(Rotation & Press)

>®

Cathode Cathode
Transfer Aligner

(from Aligner
to Turret)



Lamination

« Using Heated Plate, Pressing Pre-tacked Sheet without Sub-gasket Damage

Lamination v Product Quality Proved Through Collaborative Development with Customer 5?:'
Process v Optimized Performance with Various Simulations — I I I

v' Various Technology Applying (ex. Transfer, Heater, Shield, Temp. Control, Heat Plate Material, Sequence)

<Lami Surface Temp. Simulation> <Demo Machine, Video Clip> @@

<System, ISO View>

<Stress Simulation> <Deformation Simulation> <Lamination Sample>

Sub Gasket (No Thermal Damage)



Stacki
* In Fuel Cell Case, Stacking Laminated Sheet, BPP in turns (High Speed / High Precision) & Module A:gembly

Stacking
v' Stable (No-d d High Th hput Syst
& Module able (No-damage) and Hig roughput System :/‘\v[\

v Optimized Performance with Various Robot Simulations and Demo System —

v' Designed to Fully Satisfy g-DHS (Global Design for Health and Safety) N

Assembly

<System, ISO View> <Demo Machine, Video Clip>

>@



(SO FC)



« Provides an optimized layout as follows based on core technology and engineering capabilities.
SOFC LayOUt v" Customers of Various Nations - Solutions for Each Customer Requirement
v" In Spite of Using Various Solvent > Needs of Preventing Contamination from Coating Process

v" For High Quality & Various Needs - Various Technology Applying (ex. Machine, Materials, Fab., Simulation; Tech. Pool)

Tact Time 3.7 sec/ Cell

Foot Print 50m x 200 m
. Line Capa 50MW / year

K
. de(\
\\
ot
SOFC Drilling & Coating Layout

* Drilling (LASER) + Coating * Screen Printing



Marking & Drilling

Marking » Using LASER, Making QR Code On Cell (Marking) & Making Gas Holes On Cell (Drilling) j j j
‘Il v Micro Holes, High Size/Position Accuracy L e Sk
& Dirilling o o o

v" Cell Cooling for Uniform Process

Process

v Particles Capturing

<System, ISO View> <Drilling, Check> <Drilling, Video Clip>

@Active Area Side

Design for Preventing Particles Spreading
- Top : Up/Down Chamber

- Bottom : Particle Capture Unit

@The Other Side @@



Coating

» Dropping Solvent with Layer Materials On Cell (Substrate)
Coat|ng v’ Special Design of Nozzle to Prevent Clogging, Splash, Overflow

Process v' To Prevent Nozzle Clogging, Coating Sequence & Cleaning Sequence

v" Special Design of High Speed Stable Atmospheric Transfer System

<Coating Nozzle End> <Coating Process, Video Clip>

Solvent, Drop

- High-speed Photography,
Coating Process Condition Check
(For No Splash)

<Air Temp. Simulation> @ @



Thermolysis

Process

<Layout _Thermolysis>

—>

 After Coating, Removing Solvent and Additives by High Temp. Process

Thermolysis

v" Achieving Target Temperature & Cell Temp. Uniformity

v" Special Transfer Design of Thermolysis System

v" Preventing Cell Dislocation in High Temp. Inline Furnace

<Cell Temp. Check> <Thermolysis Cell Transferring, Video Clip>

>®

«

Overview



Fuel Cell
Sales Record

Equipment Customer Substrate Size Application
1 CELL-STACK TURN-KEY Diit 207 2020 PAFC
2 CELL MFG TURN-KEY Dilt 110 x 180 mm 2022 SOFC
3 CELL-STACK TURN-KEY Gilt 200 x 500 mm 2024 PEMFC
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« NEO PCG SFA dit8 ekdS flet
AXILINE XtS=t 7= 7HE
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