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Pioneering the future with unique ideas and technologies
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JSW Aktina Syetem is contributing to development in a rapidly changing world

and creates a bright future by “ability to generate innovative ideas" and “core competencies"
that has been evolved over the years.
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Our missions

1. JSW Aktina Syetem aims for continuous technological innovation
and sustainable growth in order to be the best partner for all customers
by always providing solutions to their challenges.

2. JSW Aktina Syetem will contribute to the realization of a truly affluent and
motivated society by respecting diversity and connecting people with each other.
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Delivering what’s needed, when it’s needed
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JSW Aktina System Co., Ltd. was established on October 1, 2021 as a provider of electronic device manufacturing
equipment as a result of the spin-off of The Japan Steel Works, Ltd. (JSW)’s flat-panel display business division.

From 1995 up to today, we have led the industry as a pioneer of excimer laser annealing systems, and have
continued to contribute to the development of high-definition flat-panel display products around the world. Based
on our experience and achievements over the past 25 years, we have embarked on a voyage into a new realm to
make a further leap forward.

In the semiconductor and flat-panel display markets, where the cycle of technological innovation is extremely
short, our encounters and connections with customers serve as our lifeline. Through close communication with
them, it is essential for us to accurately understand the needs of each and every customer and respond to them
with confidence. We must create what the customer wants, and provide it at the right timing when the customer
needs it.

We will make the most of our resources, including the technology, expertise, and human resources that we
have cultivated over many years, and continue to hone our creativity and technology to offer unique solutions
to increasingly diverse and sophisticated needs. In addition, we will continue to forge ahead toward our goal of
becoming a partner that people can count on in times of need.

We look forward to your continued support and patronage.

EEKENGE
#lllpik

Sadao Tanigawa
Managing Director
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We offer comprehensive solutions to support cutting-edge manufacturing and value creation.

Sales

R & B

We cater to the needs of our customers.
HERTEEANEIHNHEARTREFNE R, @ElsmE,
AR EIIZEMFANE R, BIKINUMREE, REFEEK
HNREBRRAER,

Sales representatives stationed at each of our locations in Japan and
abroad always pay attention to customer needs and business trends
and what kinds of systems and technologies are desired. Then, through

meetings and demonstration tests, we materialize customer’s requests
to propose optimum solutions.

Customer Service

® D% /PR 52E8  Customer & Service Locations
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We work closely with our customers to solve their problems.
BREAMNESS TN ZULXEEZENZIRSITREM, TONA
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Experienced and highly skilled multinational field service engineers,

stationed at each of our domestic and overseas locations, use ICT/Al

technology to quickly respond to customers’ requests and solve their
problems.
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RMUSAEENET RS Development and Design
We offer highly reliable mass-production systems.

PR BREERFESEARERMRENENBEFHIEIREFR/ARTTHRTUR, EELLE25FRFIRM S, 24t
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Based on our knowledge and experience of more than 25 years in the development and design of electronic device manufacturing

equipment, including laser annealing systems for flat-panel displays (FPDs) and semiconductors, we provide mass-production
systems that achieve high performance and stable operation.

B (&L TEME) Lift-off (%) Cutting (£73l) Drilling (#T7L)
Annealing (Crystallization, Activation) Lift-off (Debonding) Cutting Drilling (Piercing)
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FSEAuLAKRE
ULA system for MEARLALS

semiconductors LA system for

semiconductors
10+ BRI TR &
Laser micro-drilling system

TZHE Process accuracy (um)

FPDALA& & .
LA system for FPDs FPDRFLCIZ#%&
FLC system for FPDs

FPDALLO®®&
100L LLO system for FPDs

Manufacturing

REFEEHIHENFR:

We can quickly cater to a wide variety of
customer requests.

BRI TEHMXNEEAHE IR, KEE,
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We have a clean room facility for systems manufacturing, conveniently

':' located close to major public transportation networks in the capital
area, so we can easily respond to a wide variety of customer needs.

P
Haneda Airport
TR
Yokohama Station
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Products
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We provide high-performance, highly reliable mass production systems
such as laser annealing systems and laser lift-off systems,
along with trusted technical support,

for cutting-edge sectors including flat-panel displays and semiconductors,
where technological innovation is advancing day by day
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Excimer Laser Annealing System

YIELDSCAN ELA
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The Excimer Laser Annealing (ELA) system converts amorphous
silicon film on a glass substrate into a polycrystalline silicon one. The
low-temperature polycrystalline silicon is generally used in the TFT
(Thin Flat Transistor) of the high-resolution panels. ELA System is
essential for the production of high-resolution panels, such as
smartphones, automobile monitor and portable gaming devices.

REVED FROLRAIRE CCR7TREER)

Excimer Laser Annealing System (Gen 6)

PRVED FRUCRANIRE (XFEREER)

Excimer Laser Annealing System (Gen 4)
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WH4&  Specifications

Features

M Further increase process performance with our original substrate
transport technology “StiFloat™”

H Improved production capacity (25% up) and Co0 (25% down) with
multiple cycle handling operation

M Self-monitoring of the system status with data integration and
user production support system (iISCAN™) contributes yield
improvement

M Expansion of process margin to improve nonuniformity (Mura) and
mitigation of pulse fluctuation using a Pulse Extender

M Reduction of maintenance cost by extending a tube lifetime

M Anti-vibration design by vibration analysis

Sales Records

Since 1995, we have installed over 200 systems to display companies in China,
Japan, South Korea, Taiwan and Singapore, as one of the top manufacturers of
the ELA system.

G4.5 G6 G8.5 G10.5
_— Mobile, VR Mobile, VR, Foldable OLED Tablet & Foldable

RIFR Applications Automotive or In-Vehicle Automotive or In-Vehicle 8K TV & Monitor et Y
HIRRT Substrate size 730X920 mm 1,500%1,850 mm 2,200%2,500 mm 2,940%3,370 mm
TFT LTPS LTPS LTPS BG-LTPS
S Laser Vyper LUl ees Tri-Vyper Tri-Vyper
? Tri-Vyper
JEEEZ Optical system LB750.2 LB1000 LB1500 LB1500XL
T{E& Stage StiFloat™ or Air bearing stage  StiFloat™ or Air bearing stage StiFloat™ StiFloat™



StiFloat”

AR ERIREIEZAR  Our original substrate transport technology

{it &= Advantages
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*1 FELA: SI¥RELAIRE
*2 VC: AR ERRITA
*3 ESD: ##EBINE

SEALIER
Float-type stage

REERASFALES

Float-type stage for large substrates

Capable of handling large substrates (up to G10.5),
achieving a high-performance, stable ELA process

Our original substrate-transfer technology provides the most optimal
ELA process.

Stable laser irradiation process by
improving velocity stability during substrate transport

Non-contact frictionless transport provides speed stability for the stage,
reducing uneven irradiation.

Expanding process margin by increasing flatness of
substrates in irradiation area

The JSW-FLEA system structurally transports only a substrate and
increases the flatness of substrates in irradiation area compared with the
VC*2 method since only a limited irradiation area needs to be planarized.
Therefore, during laser irradiation, the substrates are processed at a
constant height within the focal range of the laser beam.

Reduction of irradiation Mura

N2 flow Mura and Mura caused by VCs, which have been issues with
conventional ELA systems, are reduced.
e Airflow Mura
The N2 airflow in the laser irradiation area is optimally designed using
airflow control technology, taking advantage of the float-type structure.

e Mura caused by VCs
Due to the lack of contact with VCs, the backside of the substrate is not
affected by VC grooves, etc., and irradiation Mura caused by VCs does
not occur.

Reduction of ESD*

Since the substrate is transported in an almost non-contact state in the
JSW-FELA system, static electricity caused by contact is not generated.
In addition, components in contact with substrates such as
substrate-gripping parts are made of materials that prevent ESD generation.

Reduction of particle

In the JSW-FELA system, only substrates are transported in a state of
non-contact, so particles spread and adhered to the substrate are
extremely small compared to conventional systems.

%1 FELA: Float-type ELA system

%2 VC: Substrate holding stage of vacuum-suction type
%3 ESD: Electro-Static Discharge

REEROIE (REIAIRE)

Large substrate handling equipment (in-house equipment)
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Features of the JSW-FELA*' system with a float-type stage
The glass substrate (substrate) is transported with almost no contact,
since the contact on the back of the substrate is limited to the minimum by floating the substrate with airflow.

FEIEAR Key Technologies

HARBEPLIEIREE EHERHMENRBERIEROEE

Qﬁ] H"JE*“@EW Cross-sectional plotting of levitation amount of glass substrate at laser irradiation position
. ST 4N B S S R i LS EE Laser beam path

EFELAR SRR E BRI BRI e ———

EAR b, BRI E R EE AR ARTT M

BFHRD, EEREHTERRF—ENR WIBE W o)

SR Glass substrate Transfer direction

JEABXI Floating area |

Suppression mechanism of

i iati (c) BEEIRIBERIKER1,505mmHI i E (d) RIBEIRWPRAE

_SUbStrate h(?lght _va_rlatlon 1,505 mm from glass substrate edge (2R IE R A E)

in the laser irradiation area _® 24um Center of glass substrate
g 40 I (Orthogonal to

The float plates at the laser irradiation area, which o & transfer direction) S

are the most important parts of the JSW-FELA % ° Sum I 8

system, are designed to provide a restraining force 2 (b) BERIRBERGEE755mmKIE W
2 755 mm from glass substrate edge 20 = 1

so that the substrates are kept flat and the float j;, 60 5 1200 E £

height is constant, using our original floating 2 ‘Oh. I ' gg

control technology. £ 28 1000 % %
= 800 £ E

%E =
- % (2) EERBERKESMMIE o =S

*EEHQTH&* e 0 5 mm from glass substrate edge Eﬂ E
= 15um 400 \%_ §

B ROH RO EARBARERAY ¢ O oo B2

FRTEANRERIERM, RRRRBEE & ) , Mo

hjz]ﬁ:lj(’ E*&%EKE@/?E%E%{E&E"]@]&, 0 500 1,000 1,500 2,000 2,500 2,900 6;;;20593 é

FRS BB IR IRRO T B | WBERGE WEHE) SRERTEE 5

’@EJD{EIVFStﬁGE?f&E’\JﬁEE’éﬁﬁMﬁZﬁ\ Position of glass sub(?]tqrrz:]t)e (Transfer direction) Flatness of glass substrate

ns at measurement point

Wl Gk 3o (um)

BEEBMRITNIEEREREBBEERY

R /M BTl

SESGRELAR AL, EBEEETME,  MF-ELALEZS5AARELATSNETHEAREELR

SEb [ M2 3 Image of tact time comparison between FELA process and conventional ELA process

BB SEIRAERE

. F-ELATZ FELA process

Layout design technology

The layout design technology of the float plates I i b6 P00 Bt b6

overcomes the phenomenon that the center of the e R fead e e R

substrate expands into a dome shape and the float

height of the corner of the substrate decreases, %%%%%% Atz

which is the issue of the principle of the float-type WIHER S
stage for large substrates, and the float amount of
the substrate can be controlled. It is also possible
to rotate the substrate on the stage and transport it
in two directions, horizontally and vertically. Laser Laser Laser Laser Laser

The ingenious stage Iayout reduces the time irradiation irradiation irradiation irradiation irradiation
required for loading and unloading of substrates.

Takt time and laser consumption can be minimized H H H M M Time

compared to conventional ELA systems. Glass substrate exchange

Z45BYELATZ Conventional ELA process

Laser
irradiation
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Laser Lift-Off System

ZUEETREEEEME, JEMATEROE SR BOLH
B (LLO) k&= EIMARN TN R EE R A FAEIK
BINOWRMEETRENIRE, ERKKENERIMNCEL, KRR
ERNWMEENRERK, EIREBH XN RARR G,

i

HETEEFFRNERBETAES, TUSETHE
(BAEABLERE50%"")

B ALE BRI
HEDFEE (308nm) EFEK (343nm)

N EHTZEEhE RIEHE)

W EEEERNEE (AINBhFERETIEE?)

WA =REER (RAARUERLD40%")

*1 AT EFERNERERNERE,

*2 WY RES IHTHE, RUBEEELHET,

BB L KHBERERK,
*3 XRERMER TR (G6.5 Half Size)

Al 55
EREFRIRE, MEA. BE. PEFERWETHRFIERRH,

WH4&  Specifications

D TFEIIEER  Excimer Laser

EH iR R~ Substrate size 1,500%X925 mm

SIPEIRAS  Laser wavelength 308 nm
i Power 600 W
FERRN Beam size / LA x SA 750%0.35 mm

YIELDSCANLLO

Flexible displays have excellent advantages as thin and light, bendable
and unbreakable. The Laser Lift-Off (LLO) system detaches a flexible
display from a carrier glass substrate without applying stress to it. We
select a UV laser of short wavelength that can be absorbed at the only
surface of debonding layer, so that laser irradiation cannot affect
flexible display.

Features

H Our original substrate transport stage technology brings high
production capacity. (50% up*')

M Available Excimer laser (308 nm) and DPSS laser (343 nm)

M Process monitoring function (Judgment to detach or not)

M Turnkey operation (Automatic irradiation condition setting by Al*?)

M Small footprint (40% reduction*3)

%1 Depends on the overlap rate of the line beam used by the customer.
2 Process judgment is made with deep learning,

so the customer is required to provide the pictures of their panel after LLO.
3 Compatible with flexible panels (G6 half size).

Sales Records
Delivered to display companies in Japan, South Korea and China, etc. for
mass-production system.

EMAESL2E DPSS Laser

1,500X925 mm
343 nm
800 W

750x0.03 mm
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Film Laser Cutting System

YIELDEdGE FLC

SERAEYIENEERATREE RBNEE LR, FILUHTE

f&  The Film Laser Cutting system handles multiple processes of cutting,

FEMTIE., FE. BEELITHENNE, BEMMEIE  peeling, and cleaning of a film or sheet. With two types of laser, it
2 FACO¥MBHTYEERN SR, UERYIEIZES  processes full-cutting to cut films and half-cutting to cut only upper
WEERETE, BUVEXASETUSEMSEENYIZEITE .,  layers from the multiple layers of films with CO2 laser and higher

O EAMMIRBRINER, REGFEAETIRE,

ik
N EIFAFRITHAFRENTEESNRS ZHTH
BEMT

W SIHMERTIZIZIHE. B&BRNRKEZIZ
B X EFARER (TVRY) BE13)
EANISHERERE (AR HFRBIER)

Ml £58
BT REENELERBNOHIE,

W#L4&  Specifications

accuracy cutting process with UV laser. Available for large-size
substrates, this system can meet the mass-production needs.

Features

M Precision machining by synchronized control of the optical system and
stage designed in-house

M Inline process including film cutting, peeling and edge cleaning

M Available for cutting large panel sizes (TV)

M Cutting various types of works (available for film on glass)

Sales Records
Itis used to manufacture flexible OLED displays.

#tEnEl (Full /Half /Pad Cuts)  Laser cut (Full/Half/Pad cuts)

XRFLZE Process

FRALBRFNZE  Laser type

HIE Peeling
FEFE% Plasma cleaning
SNIAEEE  Visual inspection

CO2 Laser, UV Laser

PIZIFERE  Cutting accuracy < £50 pm
WINTESH Process examples
HEMETEEEM 160um (CO2EFER)
I HAZ (one side) 160 pm (CO2 Laser)

I

REBEBHMBEER

Reflective microscope image

X
Enlarged

BHUBHMREEK

Transmission microscope image

HAE T H KRB
Light can pass through at disappearance area only

|
|

HEAEE 12um (CO2L—)
Disappearance width 12 pm (CO2 Laser)

11
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Laser Annealing System for Semiconductors

HEF, FSEEHNENSERRL, EHETRFH, FEN
ReEXREFIMRENRCETZ , KARFRBIEFEIR AR
BRI LUREZFNFR, TEESHEREGRERSFIBIENE
FHREER. B BITHHAEREN BT EMIUSE BRFRE
WA BT,

ik

W B BRI B AT ORI AN 8]
WREREEEEL

WX EXEREEY

B RSAXFI2RTRARY

st
FEEEENCIZRE, W¥ESEHEREA,

Features

M The heating time can be adjusted by pulse control
M Deep area activation

M Shallow area activation

H Work size: up to 12-inch wafers

Sales Records
We have sold the system used for an activation process to
a semiconductor manufacturing company.

WEMEIRIOLER BN Activation test results example

YIELDSCAN SLA

Due to the increasing high integration of semiconductor device
structures, there is a growing demand for heat-treatment processes
that target the local surface layer of the device. Our Laser Annealing
system meets such demands, which are now mainly used for the mass
production of high-performance image sensors. We are also engaging
in R&D activities in order to expand the application of our system.

ETFSIMSHISTREBFHIPRIRE A MRRE 727
Distribution of B and P concentrations in the depth direction by SIMS and STR

EEXBMRRXKBNENEEL (BFEANFME: P/750keV, B/40keV)

Simultaneous shallow and deep areas activation (lon implantation condition: P/750 keV, B/40 keV)

NRBEREBREEL (BFENFA: P/3MeV)

Only deep-area activation (lon implantation condition: P/3 MeV)
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Micro Laser Annealing System

WEGEHRA (LLA) iREFIEHRMask pattern BZEEHIFIH
INERBEZER ESEME. B uLARE, JMEREER
ERERAESRENIERT, ERKERT, JHUNXIZA E R

TEE&R, B, SN BhFit.

it

YIELDSCAN MLA

The Micro Laser Annealing (uLA) system irradiates a microbeam
controlled area by a mask pattern to a specific position on the
substrate. With the pLA system, thin films of minute area in the

micro-meter order can be crystallized, activated, made highly
dielectric, etc. without affecting the base substrate with heat.

B t5umB ERERRE A RIS EME RS

B {EAEMRBIETEET
[ FoYop i3S

W Top Flat}®k

B Maski&RAZ RS

Al 457
L SHRIIEA,

Features

M A device that irradiates a specific position on a
wafer with an accuracy of =5 ym

M In operation as a mass-production system

H Wafer auto handling

H Top Flat beam

H Mask projection optical system

Sales Records

B  Specifications
THR~ Workpiece size
TELIFERE  Positioning accuracy

SEAS Wavelength
=&

A )
e BXRTIEE Pulse width

i Power

T2t Process throughput

BESY Irradiation

6 inch, 8 inch
+5 um
248 nm
20 ns
30 W
3 min/wafer (6 inch)

Mask Projection, Top flat beam, Min Sq 10 um/
Max Sqg 2.4 mm, Several pattern on 9 inch Mask

Itis used in semiconductor mass-production factories 182§ R~F System dimensions W 3200%XD 4000xH 2500mm (With automatic wafer handling)

AR AAFL I Tik

Laser Micro Drilling System .
YIELDviaELD

The Laser Micro Drilling system forms fine holes in the unit of a micrometer
for various materials such as polyimide tape, glass and others. This process
is using the laser annealing
technic on local position and
is adopted in mass production
for electronic devices. We

HOCHAFL N TIRE BN R LR T, WIRESTH
BHEZ BT A B AL B9 AR FL o BRI =B A RBR e #1700
T, FIXREBHITHMPRLE, AMtEKEATBFH
HREHE. ARBEFRTREERRENALZRLE. R
BEEHRS, THRRARE LR EREAR,

g Features have been developing optics
B ER4umBH4AFT M Micro drilling as small as 4 pm sys.t(?ms and firradiation
LT W Laser scribing and patterning  POS!tion control systems for
WENT. Bk M Laser annealing laser process and accumulate
mEN technology to meet industrial
Sales Records request.
ﬂkéﬁ We have sold the system for

BTESr. =RI&EMEIE,  medical and beauty equipment.
WINITEA  Process example

W#HE  Specifications

B ERTRIE Laser type D FHOLES Excimer Laser

LIS Laser wavelength 248 nm

FFRRT Beamsize e
B ARBREEZE  Maximum energy density 1.6 J/cm2
LRI Beam scan XY Stage

FLMDig &SI ER 2/ B 1N T4

Example of two-step machining made with the LMD system

13



Customer Support

JSW Aktina System#FRE#EB SRBOEITIRE “EEFD.

JSW Aktina System is assuring a high productivity system for customers.

After-sales Service

O EHAHEIR @ Periodic maintenance
L (o35 @ Repair
O XfEiZET @ Troubleshooting

A FYIRIARS TEIM, MERARECHE B2 X2 IB RN X ZRRE IR R AU ST AR S50
EERBERT, TRMSRERZNVEIEEQEM LR,

Well-trained service engineers support the smooth operation of systems from periodic parts replacement to emergencies.
In an emergency, our engineers provide rapid support based on our accumulated knowledge,
various experiences and proper solutions stored in our database.

W LM BV AR 3593 8B Service locations in Asia

ENHHEETRREENIRE, ULD. T2 ATERERS.
Experienced engineers in each location support systems safely.

—— BHRBEE (£i8) FRAE
JSW Electromechanical Trading (Shanghai) Co., Ltd.

Wuhan

® ® Kunshan
Chengdu ,..
Shanghai “g

Jinshan
Xiamen

Shenzhen @ )/

China

Yokohama
Shanghai ®
o Tavan L JSW AKTINA SYSTEM#kzt &4t
JSW Aktina System Co., Ltd.

Singapore ®

© AR5 7B Local service location
O HE/RSDER Sales & service location
RSEEHBCE (RFEEE)  Service parts warehouse (Bonded warehouse)

14



TERRSAH, RESFEFLRMEEENEMZENBE. B8, BHHERRFTRS,

HE. FR/AZI fE. RBOEC—F, BOTESEmEENEMERMBIE,

We offer repair, relocation, parts sales, and maintenance service for mass-production systems including laser-annealing systems.

Our four groups of sales, RD/design, manufacturing, and service closely cooperate to provide higher level of solutions and improvements to your system.

Solution Service

Production ORI OFHHE @ On-site support @ Parts sales
Support @ 13l 0iZRICHE @ Training @ Machine record
© N5 ® On call support

ATUEF KPR OERRE, BITERAIR
SR TEMOEERS. B, B
RARHEIPNERICR RS (RELEIZR)
AEFRBRSZ .

To improve uptime and efficiency we are pleased
to offer training and on-site engineer support
service. We use our original machine record
system (to record all system trouble and events)
to support customers.

O {R5E. {E¥E @ Overhaul and repair
o @ Relocation
O, M& ®Upgrade and retrofit

KMNABEREPZEENBERANEREME
MERBIE. &, MRBEREMRNE, 15
Bl

We offer system relocation and overhaul/upgrade

for quality improvement. If there is a request or
issues with your system, please contact us.

O EHIEZ S (ISCAN™) @ User production support system (iSCAN™)

ORENERE @ Quality improvement survey
©® it (SEM. AFM) @ Analysis (SEM, AFM)

ISCAN™

HZARRGNAINARETZERS

User production support system combined each monitoring systems with Al

STTR MRS REHIE

Analysis tool Monitoring system System data

L
e

HATTLUH BIIRS LR, & To increase productivity and improve
ERE/MEENER, FEHER, F product quality/yield, we can provide

(TR A FFEERBAIERE S $E technical solutions. Recently, we — .
%éﬁ (iSCANTM) o deve|0ped a production support ﬁl‘ﬁﬁ%\ Iﬂw@*ﬂ:ﬂqlﬂ\ Jﬁ’}‘7ﬁﬁ1§nn

. . For preventive maintenance, downtime reduction, and process quality improvement
system (iISCAN™) using Al.

15
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Technology

EEFIRETHRNSFHACNESERBNSRBRUNTERR,
HEMFIRERNMEREERBERES,
BISXBENFRMER, BTHFARNTEEFPARARNAFRIRITIN
TR ERANSMIEREARE,

As flat-panel displays become more high-definition
and semiconductor circuits more highly integrated, mass production systems are
increasingly required to provide a sophisticated performance.
We are constantly striving to improve our technological expertise by
developing optical designs optimized for the systems that customers need,
and by creating various fine-tuned control technologies.



HFIRITERA

Optical Design Technology

JSW Aktina SystemBk NS AIRER TR TZ/  We are able to make suggestions for suitable optical systems for various

RHBERGHE, laser processes.

B SEBEALIRREE W Select optimal laser source

B EAAZRE. BEAZRENNE M Build condensing and projection optical systems

B R ERY. XTI EFHEIKIREHIEE M Select auxiliary equipment including beam profilers and optical power
REMIEAZESR, XRK NERFZFRGEHTH meters. We set up optical elements, mounts, measuring equipment,
&, HRHBEEIRF ELEANEEIRS. and provide laser systems to operate as production systems.

IR B ENIRLT SIERS Example of design and fabrication for special projection lens

BT/ NSH%IBARES (WD) KENKRERSGRAEES Projection lens for reduced-size projection system with long working distance (WD)

KWDEER
Projection lens for long WD

KRB RRIR AR ENR =6

Example of measuring wavefront aberration on projection lens

F SRR ALDAZRGHIZRES
BERSMINFETRENEY, EEARRIAZRS

Example of LD optical system for semiconductor wafers
Optical system that changes shape from several infrared laser diodes to line beam combining laser outputs ——"

RBRICLT

Rectangular optical fibers

PO £F 551
4-core fiber arrays N\
ey

BPH (RRHEH) OARBESR

Beam intensity profiles of a plane of projection (wafer plane)
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REBBEEMPZEFIRA

High-Precision Positioning Control Technology

ERLHIFCTLZ P, NITHORBERNFLSERAEE
REBARZ R AGRD,
ARBEEEEMBA T ZMAFZRGHEE, RITREGENTHE
BRERSE, FERFPNI KM ZERITENL S,
BIAESEE LERNBERILABIRTHN BahEE
X B E, BT IRENREERT. B ATRIKESHE
ETHEHMERE, EFRFHRER. HINEMIEToIEHEE.
MR RL. UBERBRFHAMBNESERNRA, RARIE
REBTIERRERS,

ERERKTZH, THRENTEEFEER,
TEHRTIEENEERN—6,

The high-precision transport technology is necessary for workpieces
of glass substrates or semiconductor wafers with cutting-edge laser
processing.

We build an optimal stage transport system considered characteristics
for various laser processes and optical systems, and then set and
launch our products at customers' manufacturing plants.

We have laser interferometers, auto-collimators and levelers to
guarantee the accuracy of high-precision stages, and manage them for
stable operation of our products. Also, a control program is essential
to take advantage of the performance of high-precision stages. We
provide stage transport systems with stable operation, using total
control technology combined with motion controllers, alignment
optical systems, and displacement sensors.

It is indispensable that the workpiece transport velocity remains stable in the laser annealing process.

Measurement result example of velocity stability is shown.

LRI X +0.18% A
In irradiation area within +0.18%

BOLIREIX IR

+0.4
Forward
+0.3
Backward
& 402
=
£ +01
w
=
S 00
2
H
p -0.1
%é
™ .02
)
0.3
0.4
0 20 40 60

X-Y L& e B ERFERERNERS

80 100
AstiE] Time (s)

Irradiation area

120

BIEAETZNERKNERT, B SEEXNNEAR, HERRE KRB EMEE,

Measurement example of absolute positioning accuracy on X-Y stages
Even in a long-process time case, apply countermeasure technology to maintain high absolute positioning accuracy.

X#f (FTHTEE) X axis (without CT)

Yl FREMLISE) Y axis (with CT)

SE% Drift (um)

X (FREAISE)  Xaxis (with CT)

Yl (FEFF5E) ¥ axis (without CT)

Z3 A8 Time (h)

225mm (X) x 80mm(Y)

-

B EBANES }

Measurement points for position drift

-~

X-YTHEAoEER
X-Y stages operating pattern



BEIFIE /Particleiz#liE AR

Irradiation Atmosphere/Particle Control Technology

FEEFPDM SR AL, EMTRNBRTZEETEEER  With the needs of high-resolution flat-display panels, stricter process

¥, AAEBEELUBOLBHREIME IR EARNS R OMTER, 5 management is important. Our accumulated technology over analysis

REEFNFmEGEMETTE, of irradiation atmosphere and air flow in chamber assuredly improves
customer’s production yield.

TZnERA

Process Analysis Technology

BB AT HABRNSIERY T UARDITRARNIF A, 7£%  We have been developing a process for laser crystallization of

TR ARER L, HmEEFHEK, amorphous silicon and engaged in R&D activities of analysis
technique. Our various analysis technique will provide customers with
solutions.

v ES ]

Analysis example B AR B MM AR L SIRERR

Analysis of surface profile by scanning-probe microscope on crystalized silicon

— EHABSNBSREMmS RO RE L
Profile change associated with
laser irradiation pitch

ERE AN PAEERTFREMEMTERLSI2ZRBFERMSRARIKIRS

Analysis examples of secondary electron image and orientation of crystalized silicon by field emission SEM
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ixﬁFZQE’\Jﬂkéﬁ Achievements of system development

BB AR E

Laser Annealing System

JSW Aktina System#%=X S MYHARTE
NELARE, EFKRTEMEBRRH R NI
&, NG R REHSENFSEHER,.
JSW Aktina System#X&#RIETZ FS
REEATFEMBRAIZIRE,

JSW Aktina Syetem has developed not only the ELA
system but also various types of laser annealing
systems used by end users.

JSW Aktina Syetem proposes annealing processes and
system suitable for the process.

1S4 =3 Sequential Lateral Solidification (SLS) System

MaSiEFITHL IR AR. EE, SiEEAEEMNERER
58 (Lateral solidification) . SLSE@E)EEMask
pattern, THIERERNESR, EERNENE LEFEANS
HRHp SR X,

JSW Aktina System# X &t ASLSHEF K TRE, HTF
2004 EB B REHERERN, SLSIREBEIREEERREE
1R _ERIaSIERIR ST 300WHDED FE. TERINFB AP HIN
FRGENBEUN TEaNELRHAE, XATSMHEENI
BEFOEA,

When the aSi film is melted and solidified by irradiating it with a laser,

the Si film grows laterally along the in-plane (Lateral solidification).

SLS is a method of controlling the starting point of crystal growth by

irradiating a mask pattern with a laser to form a pSi film with a uniform

grain size on the whole surface of the substrate. SLSs£MIBeam Patterns#lpSizs & (SEM)
JSW Aktina System has developed a system for the SLS method and Irradiation beam patterns using SLS method and pSi grain (SEM)
delivered it to display manufactures in 2004. The SLS device irradiates

the aSi film on the glass substrate with a 300-W excimer laser using a

projection lens. It is equipped with various functions and know-how for

stabilizing the optical system and controlling the stage position in

high-power lasers.

SLSIE&
SLS system
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SIW.V4 =8l Solid state Laser Annealing (SLA) System

SLARER N T fEaSilRE— A EESE R AKIRE,
T2007FRETREHERRM. SLAREEHIOPEEE
(300~1200ns) WIEMFLZREEDE, BIRERIEES umky
HLRHRE—DAEABIFERA, ERESL—BRRARER
pSi. SLAREHMAERTHFHEA, MAELATCMOSHE
B AR A S

The SLA system was developed to continuously crystallize the aSi film
in one direction and was delivered to display manufacturers in 2007.
The SLA system is equipped with a solid-state green laser with variable
pulse width (300 to 1200 ns), and by scanning and annealing a line
beam with a beam width of 8 pm in one direction, a large particle size
pSi with uniform surface orientation is formed. SLA systems has also
been expanded to semiconductor applications and is still used in the

manufacture of CMOS image sensors.
M RATFHESAMEE

SLA system for semiconductors

NAFFPDHIEE
pSig (SEM) SLA system for FPD
pSi grain (SEM)

pSig&# (EBSD)
pSi grain (EBSD)

2EX1203i 2 Rapid Solid Phase Crystallization (R-SPC) System

R—SPCREIEHEAEMZALMaSIELER MRS, T2010
FEHBREEHERR . R—SPCI&&E 5 E it [aaSi ik B SHELE
B (CW) BB BEBS LUMAD e In AT ], IASRERIINA
REEG2ERMEE N &R RN PpSiE (Grain Sizel0
~20nm, ETBE2~5cm2/V-s),

The R-SPC system is used for crystallizing aSi film by solid phase

growth, and was delivered to display manufacturers in 2010. The

R-SPC system scans a continuous wave (CW) laser beam onto the aSi

film at high speed. Therefore, the heating time can be controlled in the R-SPCHIpSig{A (SEM)
microseconds order, and a high-quality fine pSi film (grain size: 10 to pSi grain made by R-SPC system (SEM)
20 nm, mobility: 2 to 5 cm2/ V-s) can be applied to the whole surface

of the G2 substrate at the optimum heating time.
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/AE]{ZE  Company Information

/AE]HEZE Corporate Profile

NCIE 4 JSW Aktina Systemik® &4t
B3 202110818
BEEKFZEE Ak
BREIHE T236-0004
BRI EBETSFXEH T B2%EH
BARE 1108 EHT
EIAR iR B e KT R A RIR &/ R BRI

& HE BE UG, Bk WG HER
PEIEF

Company Name
Incorporated
Managing Director

JSW Aktina System Co., Ltd.
October 1, 2021
Sadao Tanigawa

Head Office 2-1, Fukuura 2-chome, Kanazawa-ku,
Yokohama-shi, Kanagawa 236-0004, Japan
Share Capital 110 million yen

Business Lineup

Production, sales, repair, modification, relocation,
parts sales, and maintenance service for
equipment/systems related flat-panel displays
and electronic devices

55 Corporate History

19074

19365
19834
19955
20064

20114
20145

20195

20215
10A

JeEERE FORT (KR FIE T REEE - BRERETAE
(Sir W.G. Armstrong, Whitworth & Co., Ltd.) .
$# N E (Vickers Sons and Maxim, Ltd.) ZRA

AHEH BRI RS BAHI WA

EEHHEEEEDT@ZX BRI HFREE

BRI EIMEN S ZXEE

FHRED FHERMEENET (E—8RERM

- AERED FHARBRMEENERRSQE, RILTISW
IT SERVICEXRH &4t

EDFEBRAIEE 10068

G5/GEEN FHNBAEE T

DUkt B ARG REIR S RE AR RISW

Machinery Trading (Shanghai) Co., Ltd. FFi8 4%

FROERAEENPEHEE/RSL S,

EDFHAIBRAEE 20084

- JSW IT SERVICEMR R &4t gk A&k 4t BAKIHFT
MR B2 E, BIZTISW AKTINA SYSTEM#E
Hetto

- FEREREARE, YEAJSW AKTINA SYSTEM#KR,
SHMT00%EREAE, RIZHHMNBER (L8 &
RAE

~

1907

1936

1983

1995

2006

2011
2014

2019
Oct. 2021

The Japan Steel Works, Ltd. was founded as a joint venture by
three companies:

Hokkaido Colliery Steamship Company of Japan,

Armstrong Whitworth Co., Ltd., UK, and

Vickers Sons and Maxim, Ltd., UK.

Construction of the Yokohama Plant is completed and goes into
operation at Deiki-cho, Kanazawa-ku, Yokohama-shi.

Relocation of Yokohama Plant to the current Fukuura,
Kanazawa-ku, Yokohama-shi, is completed.

Production of Excimer Laser Annealing System started
(delivery of the first system).

* JSW IT SERVICE CO. was founded as an after-sales service company
of Excimer Laser Annealing System.

 Delivery of the 100th Excimer Laser Annealing System.
G5/G6 Excimer Laser Annealing System was launched.

JSW Machinery Trading (Shanghai) Co., Ltd., a Chinese subsidiary of
The Japan Steel Works, Ltd., started system sales and
after-sales service business of Excimer Laser Annealing System

Delivery of the 200th Excimer Laser Annealing System

* JSW IT SERVICE CO., Ltd. took over the manufacturing system
business for flat-panel display of The Japan Steel Works, Ltd. and
established as JSW Aktina System Co., Ltd.

* JSW Electromechanical Trading (Shanghai) Co., Ltd. established in
China as a wholly owned subsidiary of JSW Aktina System Co., Ltd.
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BREXS

General Meeting of

EES

Board of Directors

1558

Audit & Supervisory
Board Member

ESRKREEE

Managing Director

ERERFMRIZ Strategic Planning Office

$HEEER Sales Department

B inistrati nt

ETHLH General Affairs Group
HFEIHLH Production Control Group

SRWJLH Procurement Group

FF A& 1% 1tER Development and Design Department

Ei%{%ﬁfgﬂ lity Assurance Departme

FRE{RIEAR Quality Assurance Group

&E 4B Inspection Group

S 3ER Customer Support
M7 AR SZ4H Field Service Group
T BRS34R Factory Service Group
FEARBRSZS4R Technical Service Group




Locations

O HE/RZ 7 EB

Sales & service location

China ./
Yokohama

BHEIMIBEA (£i5) ERAR
JSW Electromechanical Trading (Shanghai) Co., Ltd.

JSW AKTINA SYSTEM#R &1t
JSW Aktina System Co., Ltd.

Shanghai
® Taiwan
Singapore ®
Head Quartenr
JSW AKTINA SYSTEM#X&4t JSW Aktina System Co., Ltd.
HR4E236-0004 %) | BEEMEEXEELT B2 2-1, Fukuura 2-chome, Kanazawa-ku, Yokohama-shi, Kanagawa 236-0004, Japan
TEL: +81-(0)45-787-8462 FAX: +81-(0)45-785-1379 TEL: +81-(0)45-787-8462 FAX: +81-(0)45-785-1379

Sales Office

BEINAEBEEE (L) BRAR

JSW Electromechanical Trading (Shanghai) Co., Ltd.
304, Metro Plaza, 555 Loushanguan Road, Changning District, Shanghai, China
TEL: +86-21-52665155

JSW Plastics Machinery (Taiwan) Corp.

1F, No.21, Da Hu 1st Road, Guieshan Shiang, Taoyuan, Country 33373 Taiwan, R.0.C.

TEL: +886-3-396-2102

The Japan Steel Works (Singapore) Pte. Ltd.
17 Gul Lane, Singapore 629413
TEL: +65-6861-4511

Jsw AKTsFIA %:r :

https:/www.jsw-aktina.co.jp/ E|
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