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AME | @IEAO|AL

AEd  1999.09.08
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AI-%'I%HEII Company Buissness

TOTAL LASER SOLUTION

Part3

- R&DE& #|0|X njo|a = M4l
- X[t 200mm ALO|= 7t+&
Part2 - Chefot AT 7tE Jts
- Large Area 0| %] Or0|3 = M4l
Part1 - ChFSE AXY, CHYSH ALO| =

- 600mmO| & CHEHA 7tE s
- Mass Product 2{|0|% S& %tH| ° e

- Perovskite Composite / Film 0| £3}

RS EY,

o

(Roll to Roll based laser machining system )

Part4

- Ct$t RADE ME 713
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Company History

Laser S8

KOS Series System 7'

Exitech Laser Micromachining system
2y 248

@Y Ato| AL

kortherm.com

= 0| MiA =1

E o
(2005 ~2010)

Patterning System)

ME
L

dlo|X 387 d+a 28

S/WZ=23 7%
[KOS SYSTEM / KOSNET]

712 ME

AZE7|
(2011 ~ #xh)

2023 Tech-Bridge ItX| 10 +=F

595 2

[Air Floating= & St film T S 2 H|]
m Laser Scriber with Wafer Transfer Unit 7H'&
Roll to Roll Laser Machining System 7'

Synchronization between Motion stage and
Scanner 7’2

(F) AMA0| A

Kortherm Science Co., Ltd
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_JF_I—! T Company Organization

do|XS&7IsH L

(Institute of Laser

Application Technologies)

O At2]

(Board of directors)

“LRET

(Administrative Service

Department )

HAL 20%
3%)

7=

(Engineering Sales

(=]
b

Department)

(Technology Development

JI=HER

Department )

slg>
40% StAL 40%
(6H) (6H)
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¢ HOoNSE7|eT L

OIM A7 2ZEZMEZ 155-11, E2EIS 10012
* perovskite Solar Cell 24t 2|3t R2R7|HE A
H

*ALED™ (1, P2, P3) M| = A H| AT (Coating/Scribin
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M-R2R (Laser Patterning Machine based on Roll to Roll)

€ Specification

glo|x HA NANO / PICO / FEMTO

30| Tzt 355nm(UV)/ 532nm(Green)/ 1064nm(IR) &

(=] ==
158 Mg

A2 R E Scan mode

7tE HHY 400mm / SEEE 2 3mO| 4

ME FHEE 2pm O[5t

HREEE <+5um

Hg A% Perovskite Composite / Film & 2|

-

* &AMl 7| & : Air FloatingS £t film TS|

(£ H|10-2278091%)

www.Kortherm.com -l(-B-E— (F)IMAO|HA
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Dual plato: i die
— e

=" head

| 'Prolruded
T ptip

i Coated stripe |
PET substrate

Héating roll

Roll 7} 5% : 400mm
SEEE :3m/min 0| %

ol

==
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x'"%_)tﬂ'l Product Line-Up

Laser Scriber with Wafer Transfer Unit

€ Specification

o x| EA NANO / PICO / FEMTO

3|0| & mEt ?5%—?(%\%/ 532nm(Green)/ 1064nm(IR) &
At RE Scan mode

7t HH 200mm x 200mm

e Hel Patterning / Scribing / Cutting / Drilling
HE AT Glass / Polymer / Wafer / Thin metal /

Solar Cell (Perovskite, CIGSS)

1) Wafer 7|8t0J| A perovskite solar cell ¥4t 7| &=

2) B A Y= TS A 7|27 RE22 @t 8|0[X 75 7ts

Www.Kortherm.com 5~ @ aunogA
. Kortherm Science Co., Ltd
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Laser Pulse

Wavelength

Operating
mode

Working
dimension

Working type

n-LAB™ system

€ Specification

NANO / PICO / FEMTO

355nm(UV)/ 532nm(Green)/ 1064nm(IR) & 1 &F
Scan mode

200mm x 200mm

Patterning / Scribing / Cutting / Drilling

Application Glass / Polymer / Wafer / Thin metal/ Film
* WA 7|

1) Vision Alignment & S%H I Q1A S HH

2) #UTH A= E 2Tt Mo 7tsTt =

185

() B A0 2 A

Kortherm Science Co., Ltd
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n-FAB™ system

€ Specification
Ho|x EA | NANO / PICO / FEMTO

355nm(UV)/ 532nm(Green)/ 1064nm(IR) &

==
15&F HE

20| % T}

Al B E Dual Mode (Fixed Optics Mode / Scan Mode)
712 X Z|CH 600mm x 600mm7ItX| &Y 7Hs

e e Patterning / Scribing / Cutting / Drilling

HE X Glass / Polymer / Wafer / Thin metal

* M I|=

1) Dual Mode AFE 7}

2) N AL O R BHO| YT YRE £

: Ww.kortherm.com <855 ®IUAM0IAL

Kortherm Science Co., Ltd
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Gantry System

€ Specification

glo|x HA NANO / PICO / FEMTO

355nm(UV)/ 532nm(Green)/ 1064nm(IR) &

1 =2 M2
1o

20| T

o Tr
AE BE Fixed Optics Mode/IFOV
7tE HHY 2GR A &Y 7ts
X Hel Patterning / Scribing / Cutting / Drilling

Glass, Polymer / Wafer / Thin metal /
M ATY DISPLAY (FPDs, AMLCD) /
Solar Cell (Perovskite, CIGSS)

~ Www:kortherm.com <855 ®IUAM0IAL
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n-Fab-1
(Using SLM & Axicon Lens)

€ Specification

glo|x HA NANO / PICO / FEMTO

355nm(UV)/ 532nm(Green)/ 1064nm(IR) &

==
187 48

20| T

A8 RE IFOV

7t A 500mn(X) x 400mm(Y) x 50mm(Z)

X Hel Patterning / Scribing / Cutting / Drilling
HE AT Transparent material(Quartz, Sapphire,

Glass wafer §)

1) SLM1} Bessel beam= X &, Maskless 7} 3 75

be
2) HE| beam= St HHA|Zt B 75

~ www.kortherm.com

185
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Laser Scribing Laser Patterning Laser Drilling

e Solar cell * Perovskite ¢ Metals * Plastics e Wafer

* Thin Film * Polymer * Glass * Epoxides * Ceremaics

www.kortherm.com -les-s- (F)IAMAIOIHA
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MEEx|ak

- 1 Growth Strategy

(@) N = 1
Solar cell A|&o| SUE SEF Perovskite
Qcells ENERGY PEOPLE NEWS HMAHS YHFHE Q
v Aoy x] =2 o, HEX| = EfYE U4 F
Zhgthe EHQITIX| ALY
‘HI2 = AF}0|E(Perovskite) v d3lE|l= S 7lE BY, 7l =K1t Saby
v 2" HdE AEe RTF ‘HEZE ATV ELt
use 4
i v 20208 7|H22 2HHQ % (2025'F $2.2% = FT 0| )

SZep|ot 2y FURIE|| SO EfRFIMNO0| | A o= HRLch
EHUTIX| A7) Z0fl M 212 FRET QL= M2HAsj0|E0| XN MBS 7KSH0f Cisi LOH2ZELICE

= Of]

[Perovskite S&

[HEEAFI0|E HE]

[EH T XI]

~ www.kortherm.com

HESL0lE ey’ R
[HIZ2EATFIO|E M7|XH

(F)JBAO| A A
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gg‘ﬁ §|I: Growth Strategy

S4%5t= Perovskite Solar cell A%

[EkSl: $21] [Global Perovskite A% 3=0]]
10 I Sz WY
120
: 100 g5 86 89 > 94
8 80 66
60 %OIO $1.2
4 40 30 3\ o
B 20 I 6“
0 GP :
5 [TH¢l: 112014 2015 2016 2017 2018 2019 2020

u ||

CI2l 2022 | o023 | o024 W 205 W o026 W o077 2008 o029 2030

www.kortherm.com -leas- (F)IAMAO|AHA
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Growth Strategy

ZH|El Perovskite Solar cell Mass Product 7| =

v Film 7|8tQ| Perovskite solar cell 24 Total Solution 7 2t& : I E! ~ |0|X7}3

£95{7|& : Air Floating2 St fiim 2SN E5]| 7|2 E

SlotDie/ - Au
) Dryer
SlotDie/ Module

Dryer :
SlotDie/  poguie L

(F)JBAO| A A
www.Kortherm.com &85 Korinerm Sclence Co. Lta
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/l=8Ys

(Engineering Sales

Department)

|A7HHI-H

(Technology Development

Department )

gflo|x &7z 7HEE
WX A LT o
(Laser Application

Technology Development

(Sales Support Team) (Engineering Sales Team)

7= HEHE 2T EQof 7HEE

(Optic Technology (Software Development

Development Team) Team)

. Qe
B2 . HIEAE® 2" . HEEIY . uEH 3
- AHE

: : ngvw Kortherm.com
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3 CERTIFICATE OF PATENT

CERTIFICATE OF PATENT

W AT M AW 84 Awumms

ATENT WNBER) :n::z:w :::: :: ::: swms  Mi0-202100571 %
T D1 B oy 20214 038 268
. 20214 07w 099
= 814 s e v menond L) RS
‘ - 01 A Ve WY A B ¥4 34
was ey .
BB ol 212 un
x P P pe—

-5 1= 71 Y ME 59 24

- Roll to Roll 20| X Zt&&X] (2021)

FX] (2011) S i

UEHFAN FET PUAR 205 CF 120308 (FUE, £Y FYol@2q)

0

AR owewon
Fasged 714

BER
SR 717

ol wae (wHY, o Astel HHESARA FH
298¢ 9% flol WHE TR ol ulet HsiER) BREYSE FHUUC

.15 10 CERTIFY THAT THE PATENT 5 REGISTERED ON THE REGISTER OF THE HOREAN
e This is to certify that, In accordance with the Patent Act, a patent for the
e invention has been reglstered st the Korean Intellectual Property Office.

201d 124 2%

w0214 078 03 oaaca BDiE
waums Prnaz
O B¥Y
COMMISSIONER,
KOREAN INTELLECTUAL PROFERTY OF t-
|E-2P4__

¢ HZEJMMEE e
oo . AABSL VATE HEERY 11 (4FH A OO EERATT BERRE SATE AT o o H
- KOSNET (2006) . PRI T
b = B X = =
- u-FAB SYSTEM (2021) 2229333 5229333
2 3 29 P ;
N O I T ¥ g VR T '_; '; ; j ¢ 2006 - 01 - 18 - 004078
POl B ALAE { u-FAB SYSTEM) 2303 o
4 g no=E B 4 FAB SYSTEY, o Es A Lo :ﬂi;bqﬂ; e
23289
aeEs B gy ‘:};é:::e‘ﬁns i2. 08
g T 1 1 i
%4:._:3:}4"“"- w1 ﬁi:g:;acrf o 11
EaagAe o EORETE AR SRR,
s g4 TV Fisdea reR gL H0s3us’
el IR (EIET P 1881110290158
4R
%o 8
A 232445 E YRALLIL2IY AN R eFHraag g An=qIt 2 $3449 629 A99 AFALZaR Y ABIALY X $EA9Y A2 AU
2EagEsasd $RA98E TP g3 22ogd FANdens o 38 At fael Zxagd FHedgons o) 3§ 2AUYD.
008 CEE 2@ 2008 mE MY 062 moE 1Y
YRz 22993998) 9 s ‘
Tz =49 us A8 2zoBW4d 249493 9
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@ Bessel beam @ Slot-die coating

. 13| YHF 1o A =7} ol T WS HAHO|R - Hil: 7IS2Xf7} 0| 5t SU MO E SE2 SIS ERH(AYA)E
. 282 20} #USHA AHSH= 7=
. S8E0f
Small pattern: small Beam size c o
ol A O = = Clorst Al
Stealth dicing: small Beam size & Long Focus length wel, 2% % 22N S oot 2o AH&7ts
9 Axle| FHst A0 x| Xz}
« A2 B E. Fixed Optics Mode p! CEE a8 By
. A k=2 E: . .
. JIR oiN . ASEE fENX| B Tt I8 D E.: Fixed Optics Mode
« 713 HH :200x200
« EQ] Q| : patterning / Scribing / Cutting / Drilling =
« Xt B2 : Coatin
« M8 ATl Glass/ SiO wafer Ry =V g
« M8 AX{: SnO on PET film

Real Bessel beam
output

objective
lens
A+Z

ia ; -
axico
ASC€ ey, F 4 7 PaLE
S \—————¥ / ; e
ﬂ: m (”:n//
-y
expander Stage

~ wwwikortherm.com 5~ @AMN0AA

Kortherm Science Co., Ltd




Established in 1999

FIHAoIAL

o=t
- O

Company Technology

€ Gantry System

- 2| :2% 0] Y2l BE EBI0|HE S8 2(x-v) EE

3XF E(X-v-2)0ll M HH, 2B E 2H XS

. 28 &0}
U K| 21} 20| HY mMo| E et S8 Hofo AL
- E%: 02 0|5AHE, 21 KLt 7ISER Hust 715 7S
+ A2 B.E : Fixed Optics Mode
. JIE N AHSE EX 2 TS
« & H2Q| . patterning / Scribing / Cutting / Drilling
« M8 A7 :Glass, Polymer / Wafer / Thin metal /

DISPLAY (FPDs, AMLCD) / Solar Cell (Perovskite, CI

~ www.Kortherm.com
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® A.lI- Machine Learning

- H2|: Fluence(J/cm2), Repetition Rate, Laser Spot Overlapping(%), ImageS 1l Z2 &dparametersE Training

SH: st5E OOl & HELE i ¢ o= 75 -> 2 X3lE %8 T2t E E &5

b |

| Training data|

L X! X3t X t- Resist:
L.5.0(% | PRF(HZ) | Speed(M/ | Diameter |UECHEAnce
s) (um)

2. Learning

R . [
20 600 32 16 Laser : st ANE HiEe R,
4. Predict o2 [O|E o = 7t
25 650 3 19 n System B BT W
2 0=
45 850 22 30 “ Test Data
- 900 5 | LSO Zt0| 87% Z=0] t Zt?
Rep.rate 2t0| 515kHz 220 t 4f?
55 950 18 37 Diameter 2t0| 23um Z20] t g}?
60 1000 16 40

o+
[y
(Y

www.Kortherm.com <855 ®IUAM0IAL
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€ Auto-focusing unit for large area 4 SLM(spatial light modulator) 7|42

Laser Micromachining

- H2|: CHE (large Area)37d Al HA|ZIC 2 T 29|
MEIE = 2AMSI0 XX Ao HIE B A - Hal: 32| | Y(phase) T2 T F(Amplitude) HEZ Sl
Mask810| AF2XL7}  L8H= pattern2 8
- HH: L AV MSE ST 3 PZTAKE S » B7H: Maskless
XHAE E LE5H |XIstH xjS 2

AF
circuit
i 3 ..'.- ) Y
- .,-ﬁgé%' — { 1= of e irror

Linear stage

Feedback
circuit

| Objective
lens

Beam expander

~ www.kortherm.com

S~ @aunoeia
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€ Generative Adversarial Networks(GAN)

PREREV(D, G)=Ex~pdata(n 109D ()] + E,pin[log (1 - D(6(2)) )]

Generator G(z) : new data instance

Discriminator | D(x) : Probability : a sample came from the real data (Real:1 ~Fake :0)

\ 4

Fake Image 'Veg%2ﬁ1 [log(1-D(G(2")))]

A

Z Generator

Discriminator | Loss

y A

Real Image

www:kortherm.com KB-S— (F)IMAO|HA
s | @ Kortherm Science co., Ltd
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& LY, . Q
SKC ‘ shinsung
HYURNDAI KIA MOTORS H?Qe"&pa SOLAR ENERGY
YTy A A A 2/ oraotoroi 19l KE-TI HM5 2978
K]SFI_ E‘:ﬁﬂﬁi!ﬁ?ﬁ% m_, MM_ Etﬁjl .!?g n-?-.-i!‘! KIMS Iﬂﬂﬁ?* ey mm"'m”"’“l;“'m“!:” Korea électmnics Technaology Institute
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Government-sponsored Project

¢ e ¢ Jl=E UHE

oHHE E5E 7|tte| dtat gl HHX] B ESHE 2T 2|0|X 7t= HH| 7|& 7
E e EEPTTTITIES Laser Patterning+ RTR+ Vision alignment + Coating SS2& 7|5 7L
Z=3} of 1k ol _ Werr
FE LR BEY | HEOIAL S
— — _ I E e
Er e ST eETe (Melxt: AF) —
= ArEZ| 2023. 07. 01 ~ 2025. 06. 30 (24 /&) ”
22 1ApEE 2R E 3R E EX] P .
<Sheet type 2| O] K| ZHH|> 2 EHH[> <RTR + Coating + 20| AT E{ &>
HEgAz 200,000 320,000 280,000 800,000 e | et AR o
Aru| ey | 22| #E 3,000 4,800 4,200 12,000 Sheet type 2| 2| 0] & ZHH| 0 A -EFE E90M IO/ I ST
Hek Xt s ZHH| 7Hgt 8! =
“EF s 27,000 43,200 37,800 108,000 Roll to Roll type 2 0| %] | 7HE I W 3L RO
=17 230,000 368,000 322,000 920,000

Inngvative Laser Technology

_—KIMS 23uze7y
KORTherm Science Co.,Ltd. _
\ CBESS@EEEAF01E) &% o] 3Y Y B 1M

\ { -HEHAI0E IEY HE 7S Y B S @R EIHA[ AL

CEEE TE M| A o [ - slot-die head ¥ roll 220 L4HE IYY S AT

- B8 A7/ 7S Y .
- X010l 32Y 71E 7Y

HEHVISIE
(Auto focusing)

» 578 mepm e A of

(L.5.0/Fluencefscan speed)

58 7|ure| wory
EjoTx| RESIE
EEELERES

» oot Him A

= Vision Alignment

= 7|Ef ERSTA,

= Coater & Dryer
i - HOIA %Y 713 75 Y ) ADIEQE QW Tit
-ESE Ho|X 73 T AL N BH =AY - HOIX ¥ profile 2 & T8t 47 = = A
- Ylo|x| 7}B7IE HE - #l0|*| pulse energy, pulse-to-pulse overlap A2 =H R » APHE o2 Hof
- 858 & HOIX S71% 71% Y B « F Al A T .
- BESTS Yol Burr 243 8 715 WY = B 5 HE 7| . AT A AT - Perovskite
A | = 2olx 37 oietolg - a7
i ‘ | | I ‘ A 7% - O 2| A| A B R - Organic Photovoltaic
. . tal -2 i T
” ‘ B “ ‘ | “ ‘| Hl i{‘lilﬁ Srat oS-t . Q/CA| AT ics
= e ) -
// «HHOF SAF M 7|2 MAEET ISR

- Printed Electronics
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