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X Operation Mode

Dual Mode R2R
IS HpA . .Dlrect Writing(Fixed Optics) IFOV Remark
Scan Mode Objection Lens+ Scanner + MOTF
Motion Stage Motion Stage
Model y-Lab, p-Fab u-Fab p-Fab-l, u-Gan u-R2R
Homy — pY "/' \
> \"» «
HE= \ - ‘ \
w AE0|R| / >4 - = .!-h'éqa!/
Laser 355nm, 532nm 355nm, 532nm, 1064nm 355nm, 532nm, 1064nm(1 selection) 355nm, 532nm, 1064nm(1 selection)
20| X & 0|&(*{20|8) glo| X 1 glo|X & o|= + 20|X O|& 80X & ol
Ex|
= O
7+8 2 (stage) 178 71852 (Stage) 0| & 7+5 2 (stage) 178 7}& = (stage) $H=(x=) 0| &
Travel
<200mm X 200 mm (/) <300x500mm ( &) <500x500 ~ 1000X 1000mm ( X ) Web width (200~300mm)
range
22 5~7m/s X 7ts 1~ 1.5 m/s 0|3} 1~ 1.5 m/s O[5} 3M / min
M 0 A 0 A
A o) ¢} 0 o)
Sdu www.kortherm.com
Applications Glass / Polymer / Wafer / Thin metal/ Film / Silicon wafer
pp DISPLAY (FPD, AMLCD) / Solar Cell (Perovskite, OPV, CIGSS) / Bio sensor
- Beam Profile( Tophap, Bessel Beam)
Option
- IFOV

(F)J@AO|A A
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Ti:D S Beam profile

£l ]

+ Typical shape of Laser Beam -

Gaussian "
Beam » Energy is concentrated in center P

Gaussian Beam Shape and Energy distribution

Wavelength : 532nm

« Modulated Beam of Gaussian

+ It have constant energy density

+ It make uniform Laser Processing result
» Power is lower than Gaussian

Tophat
(Flat top
Laser Beam)

« Beam have long focus position o
Bessel Beam | + It use process of Transparent material ‘
like glass, sapphire, quartz. .
Bessel Beam Diameter Energy distribution of
2-3um by Axicon Lens Bessel Beam

» Modulated Beam of Gaussian to
narrow line

Line Beam
+ It use lower power, make same power
density in a thin line by lower cost. feagiaal
+ Light transmitted by SLM can be
Maskless reshaped to desired shape
Beam by SLM | « It make single laser beam to split multi

beam

Z -W.kortherm.com ‘IéE'S‘ (F)IA™A0|HA
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p-Lab1 / p-Lab-S2

p-Fab-D2

p-Fab-l

p-Gan

1

H-R2R

p-Slot Die

T2 7|15 27|

Nano se

ZEUS(ZH| 28 T =9

29000
www.kortherm.com 4<E5S- E®IAAM0IUA
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_;DS 1. p-Lab1

% Specification Laser (3Wavelengths/

Laser pulse width ;| NANO / PICO / FEMTO : il

Scan mode
Wavelength 355nm(UV)/ 532nm(Green)/ 1064nm(IR) : 1 Wavelength

Operating mode Scan mode

Vision system

Traveling range 200mm x 200mm || 2L FIF
R,L";S?ﬂ;’" 1,600mm x 1,200mm x 1900mm
Accuracy < +£0.5um
Reliability < +0.5um =
Working type Patterning / Scribing / Cutting / Drilling
Glass / Polymer / Wafer / Thin metal/ Film / Silicon wafer 7
Application DISPLAY (FPD, AMLCD) / Solar Cell (Perovskite, OPV, CIGSS)

Bio sensor

* )&

'y

olA
b

%3

1) Vision Alignment £ S8 1jj & e

Tl w |
2) Multi 7| 50| 7t ZEst AZEQ0 1+

[ [

i

- Measure Function

- Laser Spot Overlap & Fluence Calculation
- Control Laser Parameter

- A.l adoption

_:";%('b'rtherm.com (F)IAYALO|HA
&
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< I5S- 1. p-lab-s2

Scan mode
(Scanner 2set : Green/UV)

% Specification Laser

(2Wavelengths selection)

Laser pulse width : NANO / PICO / FEMTO A\
Vision system

Wavelength 355nm(UV)/ 532nm(Green)/ 1064nm(IR) : 2 Wavelengths : r‘m‘ﬁv‘ a /
Operating mode Scan mode (Scanner 2set : Green / UV) - ; _’
Traveling range 200mm x 200mm —
Dimension
(W/D/H) 1,600mm x 1,200mm x 1900mm
Accuracy < +£0.5um
Reliability < £0.5um Computer & Controller
Working type Patterning / Scribing / Cutting / Drilling m E

Glass / Polymer / Wafer / Thin metal/ Film / Silicon wafer
Application

DISPLAY (FPD, AMLCD) / Solar Cell (Perovskite, OPV, CIGS&) ‘E@iy

B 3 = 3

Kortherm Science Co., Ltd
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T{’*-:Ds 2. p-Fab-D2 (Dual Mode : Fixed Optics / Scan)

& FRFEE

Laser 355nm(UV)/ 532nm(Green)/ 1064nm(IR) : 3 Wavelengths
Fixed optic mode  355,m 535m, 1064 nm AMg 7Hs ]
ser:
Scan mode 2 Jl= '“&:
2 set ( 355nm, 532nm At 7+s) s
Option Bessel beam, Tophap beam

R/

% F8 spec.

40W(1064nm)/ 20W(532nm)/ 10W (355nm)

Laser
Repetition rate : 0.2 ~ TMHz
spot size < 25um (1064nm),15um(532nm),12um(355nm)
Substrate size Motion stage : < 500X300mm
Scanner : <180X180mm
Speed Fixed optics mode : < 1.5 m/s ¢ e e R
Scan mode: < 7 m/s e ;
Accuracy < +0.5um Fixed optics mode Scan mode Computer & Controller
—
Reliability < +0.5um
Dimension(W/D/H) - 5700x1500%2100mm

R

www.kortherm.com 4S5~ UM
= 1 Kortherm Science Co., Ltd
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R/
0.0

F8 spec.

Laser pulse width

Wavelength

Operating mode

Traveling range

Working type

Application

3. p-Fab-I [IFOV (Synchronization)]

Nano / Pico / Femto

355nm(UV)/532nm(Green)/1064nm(IR) / 2 Wavelengths

Dual mode (Fixed Optics / Scan)
IFOV (Synchronization : Scan + Fixed Optics)

Max 600mm x 600mm
Patterning / Scribing / Cutting / Drilling

Glass / Polymer / Wafer / Thin metal/ Film / Silicon wafer

DISPLAY (FPD, AMLCD) / Solar Cell (Perovskite, OPV, CIGS&)

% IFOV : Infinite Field Of View

)

' '_ -vsgr_ww."kortherm.com

Beam delivery unit

Computer &
Controller

. ==

<85
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TiDS 3. p-Fab-I [IFOV (Synchronization)]

PC-Based Controller Scanner
(EtherCAT and RS232) <

(Camera Card)
= [+a]
@) n
9 )
fun A nay
) (aV]
™M
o
\ 4 &1
R Card \\ Attenuator +
XXY Motion stage X Controller
driver 7\
i 2 Power Meter +
R A\ Controller
Scanner + F-theta CK3M < :
Lens Controller > Laser Chiller
A b (Self Control)
&
\ N Cooling Pipes
Z Motion stage
driver
for focusing > CCD Camera

Stage Motion Drivers
and Ce

Kortherm.com 4S5~ @ IUAo|iA
: Kortherm Science Co., Ltd




—iDS 4. p-Gan

% T8 spec.

Laser pulse width | Nano / Pico / Femto
Wavelength 355nm(UV)/532nm(Green)/1064nm(IR) / 1 Wavelength

Operating mode Fixed Optics mode / IFOV

Traveling range Tem X Tem ~ Tm X Tm
Working type Patterning / Scribing / Cutting / Drilling
Application Glass, Polymer / Wafer / Thin metal /

DISPLAY (FPD, AMLCD) / Solar Cell (Perovskite, CIGSS)

T T
v a1

Wwwikortherm.com 4S5~ @ IUAo|iA
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2 74E
Wavelength
Scanner

Rotation stage

Loading/
unloading Part

F8 spec.

Laser

Substrate size

Substrate
thickness

Speed

M

—

Accuracy

Dimension(W/D/H)

Throughput

5. y-WTU

355nm(UV)/532nm(Green)/1064nm
(IR) / MEH 7ts

180mm X 180mm
Wafer 47} &4t

Cassette (88 ~0|5)

10W (532nm)

Repetition rate : 0.2 ~ TMHz
< 200X200mm(Hd 7ts)
0.05 ~ 3t (mm)

7 m/s

IN

15 um

IA

+0.5um

3000 X 1500 X 1700 mm

Scan mode

Loading part |

Computer &
Controller

Rotation stage

<5~ @ IuMoIA
0, " Kortherm Science Co., Ltd




5 epRR

7

%+ F8 spec.

Laser pulse width Nano / Pico / Femto

Adjustable Roll Pivol

Wavelength 355nm(UV) / 532nm(Green) / 1064nm(IR) / Single only

Operating mode MOTF

Traveling range 200mm / ™8 & X Minimum 3M / min
MEHEE 2um O[5}

AXELUE <+50pm at 3M/Min

Application Pevrovskite Composite / Film & 5% A

Printed Electronics(@I2f FXh

Dimension(W/D/H) | 4500 X 2000 X 2000 mm

% MOTF : Marking On the Fly

w.Kortherm.com <5~ @ AMM0IYA

Kortherm Science Co., Ltd




<OS

7
0‘0

F9 745

Slot die coater
Syringe pump
Semi dry zone

IR dryer

Automation
system

F98 spec.
Substrate size
Coating area
Coating Speed
IR zone

Outline Dimension

7. p-Slot Die

3 set (lip cleaner 3set %)

3 set (AHB 20| 2} MY 7t5)
Air knife dryer

Convey 7|5 =%

Wafer Cartridge 10 sheet
Loading / unloading Robot
Transfer stage (Coating -> Dryer)

200X200mm Glass(0.7~ 3mm)
~ 160x160mm

1~ 200mm/s

2mm ( £ 150°C)

3,500 X 1,750 X 1600 mm

x N2 Q™| a2t spec. U 7 HE Tt

www:Kortherm.com

“,
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—
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8. F8 7|5 2|

<OS

% Auto measure power / Generate Graph

-Repetition rate Of [ILE Power®t Pulse Energy

€ Ms22 Ait H e 48 7S

& Laser Direct Witing Tool

Machine Vision | Machining Graph

WavelengthiR - 1064 nn Laser MCS:100 Attenuator Power Level :100% Graph Parameters
Power and Energy as a Function of Repetition Rate aser MCS n
®
\ Anenuator Power Level (%]

Generate Graph
Auto measure power

Max. Repetition Rate fcHz) [RELY

R Interval Rate (kHz) 100
\ Measure Time (ms)
Y 1R - 1064 nm Apgy
e I
. te{kHz) Average Power{Watt) Pulse Ener|
S~ ; 20 0
T 20 |33333
21 30
~ 21 |2625
. 22 24444
.
o, !.’3 22
g _uau
u S »
=4
»
500 00 900 1000 I — - — —
Repetiion Rate (KHz) I Stan Memure | e Generate Chart | |

Nem Setting Laser / Powermeter/ Attenuator Control / Tool Path Settting  Machining Group | Laser / Power Meter/ Attenuator Setting Motion Setting

Laser Device Control Power Meter Control Attenuator Control

Connect | Shutter on * off | Connect | power (Watt) LU Power Level (%)
Disconnect  Repetition Rate M ki | Disconnect 0 Disconnect 100
Laser Fire| pics =1 Stay by Pos CHEE]

Laser Stop. Measure Pos. 75| [100

B

kKortherm.com

WWW
ﬁ#g

v )
'~ e

Moton Control

Servo Stop | Servo Reset
Moton Type
® Jog ' Ret O Abs

sxip X ¥ Motien

*-I

- | =

$

Obiective Lans Motion

1 4.

Rotation Motion

XL

% Control Laser Parameter 7| =
- AFE XL XA ol 5

oF HOj| MZE CHE 042 Parameter 22 7t&

X TR
Aligning Setting | Laser/ Powermeter/ Attenuator Control

Power Level Spot Dia.(um) LSO(%) Power (Watt) Fluence()/cm”2)
100 |20 lsa |10 |6.36619772367581| 60

AH ==
o=

off

ParameterE X7| 2|5t O] H Hh= HAEE A A,

Z7 Parameter: Power, Rep.Rate, Scan Speed, Pass(Repeat), Overlap(%)

Machining Group | Motion Setting | Laser/ Power Meter/ Attenuator Setting | Motion Calibration | WeldMark | |

Attenuator Power Level(%) Machining Z Offset (mm) Pass # Group Delay (s) Group Note

AN

6.36619772367581| 100

6.36619772367581|100

e 2er1a777267801 [10n

<85
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< Al adoptionZ &%t 578 Parameter X|&3%} 7|5

INPUT I teraihEe Y=a,X; +a%,+C

§

4_>oyUTPUT LRI

=Y (= f)°

Input
Overlapping(%), Repetition Rate(Hz), Scan Speed(M/s), Fluence(J/cm?)

Training Data(30ea), Test Data(50ea)

Output

Ra(surface roughness;um), Line Width(spot pm; )---
>PCE (Power Conversion Efficiency)

a5~ @ aunoa
Kortherm Science Co., Ltd




<S5 s Fa715 29

)
% Laser Spot Overlap — LSO(%) % Fluence
- Ehel HEG 20X of4X| (/)
\) VN ES [z I AKX
R RRER - 37 B=(p,fd)0ll 2t Fluence Zk 273
- 70%0|4 Ao 2 78 EF T Jts l I Ay
- Fluence & Parameter M7 7ts

- LSO &4
- Fluence 34!

Laser Spot Overlap

d Lso
‘_
LSO (%) = (1- fod) X 100%
Fluence Fluence = - JjemA2

LSO = Laser Spot Overlap

v = processing speed(mm/s) Fluence (J/emA2) =p /f/(m*(d/2)"2)

f = repetition frequency (kHz)

i p = laser power (Watt) 1332 QARG

d = beam spot diameter(um)
LSO = 50% LSO = 0% LSO = -50% f = repetition frequency (kHz) O kHz

I d = beam spot diameter ) [ um
m M m PRF (kHz) Power Level Spot Dia. (um) LSO(%) Power (Watt) Fluence(J/cm#2) |
|400 lsoo |20 |2o |20 |795774715459477|(
T

no. Processing Speed (mm/s) PRF (kHz) Power Level Spot Dia.(um) LSO(%) | \
1 |9600 |400 |300 |20 | -20

wwwiKortherm.com JEE5- @ aMM0IAA
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IS 8 3275 A7

':’ I_SO 3D Cha rt [ vision | Machining | Scientific Chart |image to DXF l . —

age Power and Pulse Energy vs. Repetition Rate ]

LSO 30 Mesh Chart - LSO | Chart - Average Power, LSO, Fluence and Pulse Energy vs. Machining Group | Chart

LSO 3D Mesh Chart Parameters Motion Contr

- 2 70 "qv,HOll [EF LSO %42 3D chartZ ¥ 7Hs

Spot Dia.(um) Homing

First Processing Speed (mm/s) Servo On || Servo Off

Interval Speed (mm/s)
First Repetition Rate (kHz)
Interval Rate (kHz)

Data Set Number

2100 9 92364 916 90667 85 :
;
" a 1 "
20 92667 ) 912 022 8 : . g
31 A_m X (mm): 0
200 9233 9163 %08 89778 85 | a
s
2400 )] 91273 904 89333 8 : o |
7 B A
2500 91667 90908 % 88369 875 : P I
9 v
2600 91333 90545 856 88444 & : 10
7 5 %018 82 8 85 ,

2800 90667 89,818 888 B7.556 B6

Chart Display Setting Mesh Table

2900 90333 89455 884 7111 855

Aligning Setting | Laser/ Powe ntenuator Control | Machineng Group | Motion Setting | Laset/ Power Meter/ Att

f Setting | Scannef Setting | PMAC/ Alignment

Alic

) i : e Aligning Width (mm) Aligning Height (mm) te s (mm) APLX(men) AP1Y (s | (LMachininaZ '
o wn n e s e — S S, '
3000 i ? ftom 2 2| | mema | | J1a |-0593  |-8243: [l mpomm— LI
" Mem2 | ‘ o5 Jeon Jazss |

nems OO TR
S ' ! COE—
tdge Alignment | Mems [ = A L jEssesi|
= ) i i~ - . m
B Auto Foaus : - -> Export to CSV

rtherm.com F)IHA0|HA
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MHEIS— 8. X2 7|5 A4

s Measurement Function ROAUTO O NS

*

X M3}zl Vision systemZ 0| 83t0] DA 7t& HIOIHE X3} 75

- A Z ThicknessO| Hetst 7ta z {IX| M7

- +5mm adjustable by motor

Aligning Item Aligning Item Wavelength Item Note Aligning Width Aligning Height Item Thickness

Item 3 9

[] Edge Alignment

Auto Focus

- Spot Size
- Line width
- Line to Line Space

- Pattern Size

www.kortherm.com -iéEE"- (F)IAMAIO|IHAA
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€S- 57205 29

< Auto Vision Align 7|s

- 2049l FtH2tE 0|83t Alignment
- 71 27 N Jks &I 507H)

- Lo S8 4 & | T T O
Vision Alignment

Laser Alignment To0ls T

Motion Stage

Align Edge
Marker

L|ve view 2
of Camera

© logShped

© Middle Speed

© Hi d
s sm J
sQou J
=

Ready

365
@ Item 1 i il
ey [ ueviw: |FE Centerl X : 141551 M Align2 X: Save Ready Location
O tem B =
© Item 3 \ Match Template | [PUELEH Centerl Y ; -294533 | Match Tempiste | [NE AR Conter2 Y - 295420 Ready Lacation

‘ Caleulate Offsets Dffsce: [ save Aliont Location ][ save Centert Location | _[ Save Align2 Location | [ Save Center? Location |
\ Algnt tocaion [ centrt-Locaion | = [ son2tocstion || comter2 tosaton | E-STOP

Align and Machining Setting | Scanner Calibration | Motion Calibration | Camera Calibration |

3.X YO 51 3EHS S5 HE
| (Algn)

Alignment

Aligning Items Cameral Camera2

Aligning Item Custom X1 Custom Y1 Custom X2 Custom Y2 Align Angle Offset Align X Offset Align Y Offset User Angle Offset  User X Offset User Y Offset Total Angle Offset Total X Offset Total Y Offset
Item 1 lo lo o lo lo |

e e - o— :
sets ettlng

~ Alignment &

www.kortherm.com *E-S— () 3A ALO]
e Kortherm Science Co., Ltd




TiDS 9. Sales Record

Applications

1.Solar Cell @LGHX @& HYUNDAI () ststay
(PSC/OPV/CIGS) N

) HE ML AT ME

2.Display
(Flat Panel Display) o KIST (et=utet?|=d ), et=dir|=dy, tiat L™
o ShRYRATY, KERI(EHFH7|HTY)

3.Semiconductor o ETRIGHIHAEMATY), ShaAststod e, 2o x|7|a g
(MEMS/Bio Sensor) ° GIST(ZFIE7|E8), UNIST(S41137| 28), DGIST(CH 1 2= 34t 7| & 8)
4. Transparent

Materials 1CH<t a

(Glass, Polymer,
4H SiC) o MPHNSR, SYNSD, BB, NS T, D2CHsE, LoD

Z2 /)]

vy
. ¥ 5
- -

: - www Kortherm.com (F)IA™A0|HA

e 2 Kortherm Science Co., Ltd




TS5 10 zeus(EH| 28 S =)

% ZEUS (KH| &8 58 E&) https://www.zeus.go.kr/main

-
Y .
ZEUS(\ Q L @@= oA | gE | s . ZEWS zzdomz Q

e s A

Q=1 DAME | e | gl
T A @D zuz | ay ATHY | JBY | AP | HAED
=uHel ss Zulofof LsH i = AI'OI ?_1 -
ZZMA| EHH| FLOf St seie s52| oo} Lh=E BENHRE PR sAEE ARAY
e
i 1jot 7=
oE I'—I |'O E &4 AH @ o B
(= — N = B |
Fa7/2 -
BERA 012} Q 20| : IMAO|HA = 10671
ZEUS il ==
-
Q17| AL 5| K|A] ot
sHUs v
xoi H I P =4 A1 zh} SS(EU+E MU A+FAT|H HFRA]) | 5 17200 FYHREU Eujoje}
2j|o|X Do|A & FHaT| off ZHf e
0 HX| 2 Kp 29t Bxl7t fESICIE ZEUSE 2] L LTRSS Dhi 2 L0l SHA ARHE SO HISE SIS HAR E012 0lgsi0 3a/MIZ S5 E HOIHS 0lgsie 00|32 e E Tl SAMHIL

Bhe Sy FH(Y (P24 2 2 59 A9 285N 20| ZHY N2 I1S5)

BHZZME
= 8" ?‘ . I JjEy NFEC-2023-04-286994 | SE -1 Fab SYNF2000 | S5/ Rrep— o
ApgsIET] +

0| AjA G OFSF EH] LpsE
a® 72,396 53,526 F Ociol<el 50| nsdsln &

el e etz 9 clerel B0 JpolMe) 77| IR el W2 oM AAFH ERS E

einl H42R
REEELEEELES. = 420 U2 CHI0IAS] 5 85 O BE Pulse 0|38t T A1 (pico-second 01|
SIOI 442H F01 Wagoh= HOILITION o1p) /M B Aolofe] 42 44 APAL
a» 12305  e&» 31,175 ST i
71y NFEC-2021-08-272696 | U : Pico-second laser system | 1T & S5 2021-08-25
B2
o ] @ [ [os > dlo|x A2jo|| o FH/
& 26 | 3 ol
¥ < a = s= ng e Bl 2 Ot (180 mm X 180 mm) HIZEAIS] @58 Al MRS5S K eiHotAT()| 9o 2 Hulolct - MolHE AzS & s
= TE 2 o o - 01317 T F2| (PLOKK), 51 T3 e (P201), HVHT 2| (PI0RY)O! M BAE AHORM M= S YU s, B
2 X suoman) — Q14 sy — 476 S8 IRE, 9IEH, AEEH0| BRI,
X
7|Es  NFEC-2021-02-268062 | U : Pico-second laser system | B 212 FF 512189 | 5S4 :2021-02-18 1=t
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