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2. Sample Test &
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10. 2 EA|ZHE 7| 253

~

1) Nano Second Laser (UV, GREEN, IR): 258t&l * 10A|ZF = 2502t& (VATE )
2) Pico Second Laser(UV, GREEN, IR): 252t * 10A|ZF = 2502t (VATE E)
3) Femto Second Laser(UV, GREEN, IR): 402t2l * 10A|Zt = 4002t& (VATE E)
4) CO2 LASER: 2522 * 10A[ZF = 2500t (VATH )

5) F-miShaper 2R3t 42 alignment, system setting & 37t & 20| &
(10A[ZH H|E F=71)
CHH A (200mm x 200mm ~ 600mmx600mm) 7t&52 B 39|

11. SAQ| OJM|7tE MH|A = Parameter DataE XS SHX| & LICH
AT SHOZ 0|823}7| /50 Laser Processing ReportE 2 M SHA|™
2ol = FIHHIEL2E &5t USLLCL




20| X M _ Alignment
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Profile | Vision & Alignment| Servo & Parameters|

Marking Profiles

I%
0

Adjust the mark quality with the Profile parameters,

() Marking Profiles ) Filling Profiles
Stage Mode: mark once >
X é Y é Current Profile: Al passes -
Passes 1
i i ‘ Laser power 50,000 % Mark speed 1831.1  mm/s
@ G % Q Frequency 500 kHz Pulse width 100 s

@ Pulsed mode

Velocity 100 mm/s © CW mode

Position

Current Pos 0.00 LaserOn delay 200 us Jump speed 18311 mm/s
_____|MsioniBos LaserOff del 300 Jump delay 300 us
Vision Pos 841,70 ageruiideiay ks

Mark delay 300 s Vari, jump length 300 mm
Wasting Pos 8501 m Poly delay 50 us Vari, jump delay 50 us
SpotOffset 0,000 mm  Wobble frequency 0000 Hz
Mark _ Material Wobble width 0000 mm
Material Size 160 x 160 mm
AlignType  MarkCross ~ + [ OK [ Cancel |[ Appply |[ Help |
Mark Distance 129,7 mm
LED Control
cHl < [ y %
cH2 « [ y 5

com COM4 -

RAVLASE"




e gl0| X MY  Parameters
o Wavelength Selection UV, Green, IR and Nano, Pico
Pass [7} 3 {¥IXIE LaserZ| S15t= SA4(#)]
Scanning Speed [7I3 £¢E& S5t X (mm/S)]
Focal Point [Beam SpotO| 7}% =2 2|X|]
Pulse Energy [SILI2] Pulse 7tX| 1 Q= Of| L X|(E/Pulse)]
Pulse Width [Pulse Energy®2t materialO| interactionSt= A|ZH(nS)]
6. Repetition Rate [T pulse 7+ (Hz=1/S)]
7. Fluence [Beam Spot2| 1’ T 0| L4 X| & & (Fluence=J/m’)]
8. Laser Spot Overlap [LSO(%)]
9. Drawing Amend

i;

o=

Sample ¥ 7t 27X A0 XA Parameters& X &3] H3A|A
7tHA *I’H°| S =24 EF!




oo Laser Parameters for material processing
I"\ N F - — — — |

Ex) Pulse width: 10nS, Repetition Rate 10KHz, Pulse Energy: 100pJ

PT/\W\/\/\ ....... AN /\/\/\/\

1 Second

t

ﬂ t HHHHHHHVHH!HHMHHHNHNHIHHHH!HHHHH I

NN 0.1ms 3
Pulse width :50nS 102uS
10°nS

Average Power(W) = Pulse Energy(J) x Repetition Rate(1/S)

Peak Power(W) = Pulse Energy(J)/Pulse Width(S)




Ex1) Pico Laser, Average Power: 20W, Rep Rate:1MHz

Pulse Energy(J) =

Laser Parameters for material processing(2)

Average Power(W)

1 Second

Average Power(W)
Rep. Rate(Hz)

Pulse Energy(J) =

20W

20 =

106Hz

Rep. Rate(Hz)

Ex2) Nano Laser, Average Power: 20W, Rep Rate: 100kHz

e AL

" 4

102nS
10°pS
Average Power(W)

Rep. Rate(Hz)

Pulse Energy(J) =

200W=" 051z

t




J.%EIS— Laser Spot Overlap(LSO)-1

Ex) Repetition Rate: 10KHz, Scan Speed: 150 mm/S Beam Spot Diameter: 30pum

PTﬂI\ 102ps /.\ 102ps /i\ 102ps 7{% 102ps 7JI\ MW

7 N NN
MR SAANS
pm Spot 1 Spot 2 Spot 3 Spot4 Spot5

150mm/S x 102pS = 15um

ik AN

15um




ﬁEIS‘ Laser Spot Overlap(LSO)-2

Ex). Repetition Rate(r): 10KHz, Scan Speed(v): 150 mm/S
Beam Spot Diameter(d): 30pm

LSO High LevelO| 21 E 3% LSO Low LevelO| 24 E 3%

Repetition Rate(r) ' / Scan Speed(v) . Repetition Rate(r)' / Scan Speed(v) f




Crater, Beam waist and Fluence

waritve Lasetr Techmatogy
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0.0004 0.0004
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o0
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S
@
= 60 | —— Corning Eagle XG
g ——Proximity anneal
E ——Covered CTO/10 nm CdS
= 40t ~—Covered CTO/30 nm CdS
ﬁ ——Uncovered CTO
; | —Uncovered CTO/30 nm CdS
20 i
0 : :
300 700 1100 1500

Wavelength (nm)




Alkali Free Boro-Aluminosilicate Glass Transmittance

v Laset Techmatogy

Primary Transmission Range
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Beam profile

1 TRy

+ Typical shape of Laser Beam

Gaussian
Beam * Energy is concentrated in center
Wavelength : 532nm
* Modulated Beam of Gaussian
qapie + It have constant energy density
(Flat top

+ It make uniform Laser Processing result

Laser Beam : 3
AN Power is lower than Gaussian

Top-Hat Beam Shape and Energy distribution

1

+ Beam have long focus position g 2 Elm -
Bessel Beam | * It use process of Transparent material N M

like glass, sapphire, quartz.

Bessel Beam Diameter Energy distribution of

2-3um by Axicon Lens Bessel Beam Wavelength 106dnm

* Modulated Beam of Gaussian to
narrow line

+ It use lower power, make same power
density in a thin line by lower cost.

Line Beam

+ Light transmitted by SLM can be
Maskless reshaped to desired shape

Beam by SLM | = It make single laser beam to split multi

beam




7
©a5 Beam Shaper 7|5

Input laser beam

F-nShaper &

* after the F-mShaper

niShaper 6_ 6_ 1064

mtShaperc_6

Nr123—05 o

T Sal_B0FB DT ET 1D PSckd X um

23t 22 alignment, system setting

Output beam
/

\ 4

S F7 ol E(10 MzZH F7HH|E £9)




Axicon Lens 7|
a5 S

+ Axicon2 & HEjQ| Z2|F 22 alpha (a)2 apex angleZ 2| & L|C}.

Bessel beams use a 4-f spatial filtering system
that requires no specialized optical components.

Objective or
Axicon Plano Convex lens F-theta lens R

A~ /
’ T . \ . <>

Line width: 2—=3um

Line width: 25um




SLM(spatial light modulator) 2|5}0{ Bessel beam 44

Kas

2t
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0= Ok
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SLM set—-up

Laser

m %_Mu’mr 1

I xpander

Mirror 3

Mirror A

Bessel
Beams

Computer

Z7|(SLM)E AHES0] Axicon Lens2 AFE%TH 240t 22 212| Bessel Beam=

Bessel beams generated by the SLM and the real
axicon at different z planes.

11111

C—
n

1
i

SIM
+CGHs

'-'-1
l- -—

Real

=240 =470 z=7

z = 1160 mm




Pico Vs. Nano Second Laser

fom Laser Techmoloagy




KOS

Laser Process Parameters

Process|

arameter| o Scribing Pulse Repetition Pulse Fluence Resistance
Scribing ) Speed Energy Rate Width 0/ar) (Q)/Kerf Width/Beam Remark
Line (mm/S) | (J/Pulse) (Hz2) (pS) Profile
Layer 1
Layer 2
Layer 3
Layer 4
Pico Laser 7+2 pS Repetition Rate ¥’
Pulse Durati Repetition R Repetition Rate?} S7tg
ulse Duration & Repetition Rate AN ARG epetition RateZ} S7I&H0]|

[t2} Pulse Widthe 37}




Burst Mode

v Liset Technology

—» AEHRS

Laser Output

Repetition Rate




 Gate or Packet Mode

50 ps 50 us 40 us
5V
Gate Input
oV AUATMINARY
Laser Output
100 kHz — <10 us

Repetition Rate
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iy 4 LASER SAMPLE TEST % S&

v Laser Technobogy

+ Cutting

+ Hole Drilling

+ ITO / FTO Patterning

+ Scribing

+ Marking

« Film Cutting (Polymer #|¥)

+ Transparent materials such as Glass, Quartz, Sapphire,
Fused Silica(CaF,, MgF.,)

« ITO/PI, ITO/PET, ZnO/Pl, ZnO/PET

+ Carbon, Graphene







5. ZH| 8! 7|ElAL2 — PICO Laser(UV/Green/IR)

. N 2 P u-FAB Picomachining System

+ 3 wavelengths diode Laser
+ 1064/532/355nm wavelengths
+ Scribing speed: 300-5000mm/s
+ Scribing width < 30um
Lt - e L s 1 + Assist gas and Suction system
J . w1 " + Auto alignment and inspection system

------------

Applications
- Marking - Engraving
HEAR KOS-PI00OSF - Soldering - Micromachining
- Cutting - Micro hole drilling
- Scribing - Sintering

- Thin film patterning
- Edge isolation of solar cell




5. 2td| 9! 7|EtAISE — Femto Laser

H-FAB Femtomachining System

+ Femto seconds Laser

+ 1030/515 wavelengths

« Accuracy -> <+ 0.5 um

+ Repeatability -> <+ 0.5 um

+ IFOV(Infinite field of view) 2 E &2t

« Auto alignment and inspection system
« Glass 7t& S2HTSV, TGV)

Applications

- Marking - Engraving

- Soldering - Micromachining

- Cutting - Micro hole drilling
- Scribing - Sintering

- Thin film patterning
- Edge isolation of solar cell




5. 2H| 9 7|EfALSE — IR Laser

M-LAB Microscope/Scanner

< NIR radiation : 1064 nm

mm ey e + Precisely small beam control
ASER B = A « Compact size design

o
e

isIBLE
e

< Easy to use with a software

< Up to 20W average output power
<« More than 20kW peak power

< Works in true CW or pulsed regime

Applications

- Marking - Engraving

- Soldering - Micromachining

- Cutting - Micro hole drilling
- Scribing - Sintering

- Thin film patterning
- Edge isolation of solar cell




5. ZHd| 5! 7|EfAFEF — 532 / 355 Laser(Nano)

M-FAB Micromachining System

+ Single Nd:YAG Laser

+532/355nm wavelength

+ Scribing speed: 300-2000mm/s

+ Scribing width < 60um

+ Vacuum chuck system

+ Assist gas and Suction system

+ Auto alignment and inspection system

Applications

- Marking - Engraving

- Soldering - Micromachining

- Cutting - Micro hole drilling
- Scribing - Sintering

- Thin film patterning
- Edge isolation of solar cell




Acrylic

Alumina

Aluminum Nitride
Birch

Borosilicate Glass
Cardboard
Ceramic

Corian™

7| EFALEF — CO2 Laser

Epoxy Resins

Leather
Maple
Mylar™
Nylon
Paper
Plywood
PMMA

Light from CO, lasers is absorbed strongly by most
non-metallic materials. This makes CO, lasers a
natural choice for cutting a wide variety of organic
and plastic materials. CO, lasers can cut materials of
varying thickness-for example. from 0.05mm for
ceramic to 30mm for wood.

ABS,PET Polyethylene

Polyimide(Kapton™
M)

Polyurethane

PVC

Quartz

Rosewood

Rubber

Silicon

Teflon™




5. FH| 3 7|EfAME - =0 M8
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s Laser -ll.“'.ﬂ'lﬂﬂii:l'

2 HHY & A0 52 T4
=

« F Fht: 40KHz
+ HEATER: 1°C~80 °C(1 °CX B & JI5)
« M™EZ 324 300X150X150 m/m
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v Laser Techin

By

5. ZH| 3 7|EfALE — APPLICATIONS

+ Photovoltaic Applications — Thin Film

- Scribing P1, P2, P3
- Edge Deletion P4

+ Photovoltaic Applications — c-Si

- Edge Isolation
- Doping / Diffusion
- Data-Matrix marking
- Metal Wrap Through
- Selective Emitter

+ Semiconductor
- Dicing
- Via drilling(TGV, TSV)
- Thin film ablation

+ Microelectronic
- PCB cutting, drilling
- Depanelling

«» Ceramic

- Cutting
- Engraving / cavity
- Drilling

+ Polymer / Polyimide

- Cutting
- Drilling
- Texturing

«» Metal

- Deep engraving / 3D
- Drilling
- Texturing

« Films

- Cutting
- Ablation

+ Carbon - Graphene

- Cutting

- Drilling




s 5. Ztd| 3! 7|EfAFEF — LASER SPECIFICATION
jegs- 2 el TSI A ERN\SRECHCATION

+» ND-YAG (DPSS) LASER (fS)
- 515nm(10W) / 1030nm(20W)
+ND-YAG (DPSS) LASER (nS)

- 355nm(10/20W) / 532nm(12W) / 1064nm(20W)

«» CO2 LASER

- 10.6pm / 9.35um / 9.4um
«+ ND-YAG (DPSS) LASER (pS)

- 355nm(30W) / 532nm(45W) / 1064nm(90W)
« EXCIMER LASER

- 193nm / 248nm




6. /IS

- Wavelength: 1064nm
Pulse energy:

Rep rate: 40kHz
Proceeding speed :
300mm/s

Film Release
Wavelength: 532nm

PET Film Cutting
Wavelength: 10.6 pm

OIA] - Nano _ Polymer (1)

Hole Drilling
(on the PI film)
Wavelength: 355nm

FTO Patterning
(FTO on glass)
Wavelength:
1060nm

PET Easy Cut
Wavelength: 355nm

- Scribing of

IMI film on Glass
Wavelength: 532nm
Pulse energy:

Rep rate: 30kHz

- Proceeding speed :

500mm/s

FTO Patterning
(on the PI film)
Wavelength:
1080nm

ITO Patterning
(on the PET film)
Wavelength: 355nm




7k ofjA] —
xas 6. 7l = O|A| — Nano _ Polymer (2)

Wi el LANET T BTy

FTO Release
(FTO on glass)
Wavelength: 355nm

PET Film Cutting
Wavelength: 355nm

PET Film Cutting
Wavelength: 355nm

ITO Scribing
' (Including Ag)
~ Wavelength: 355nm

Polyimide Film Release __ PR g Polyimide Film Cutting =
Wavelength: 532nm Wavelength: 355nm

ITO Scribing
(Ag Including)
Wavelength: 355nm

Polaroid Film
Patterning
Wavelength: 355nm

h ABS Hole Drilling
Wavelength: 355nm
Thickness: 2.8mm




6. 7S O|A] — Nano _ Polymer (3)

Kas

ITO Patterning
Wavelength: 1,080nm
(PICO Laser)

. Pl Film Drilling

Acrylic Resin Patterning ~ "
£ Wavelength: 355nm

Wavelength: 10.6 pm
Thickness: 5mm

Ag Film Punching : - _',:-’.:@."- Pl Film Drilling
(Ag & Polymer Film) 1;;0_"'-; O '0 Wavelength: 355nm
Wavelength: 10.6 um o 0= Sefe. S

ITO Scribing
Wavelength: 1,080nm
-

KORThé .

PMMA Cutting
Wavelength: 10.6 pm

Polymer Deposition
Thin-film Patterning
Wavelength: 355nm

e FTO Scribing
Wavelength: 532nm




6. 7I'S O|A| - Nano _ Polymer (4)

Al+Pet Scribing ITO+Glass ITO+Glass

Wavelength: Scribing Scribing

532nm Wavelength: Wavelength:
355nm

355nm




Solar Cell
Wafer Doping
Wavelength: 532nm

Solar cell Wafer
Edge isolation
Wavelength : 532nm

LED CELL
Wavelength: 532nm

Ceramic Film
Patterning
Wavelength: 532nm

28 Wafer Doping
4 Wavelength : 532nm

Si Wafer Drilling
Wavelength : 532nm

Si Wafer Align Key
Marking
Wavelength: 355nm

- Ceramic Hole
¢ Wavelength: 10.6 pm




6. 7I'S O|A] - Nano _ Wafer (Si/Ceramic) (2)

Si Wafer EF g Edge Isolation of
Round Cutting ‘ Si Solarcell
Wavelength: 532nm Wavelength: 1064nm
Thickness: 520 ym Pulse energy:

Rep rate: 500kHz
Proceeding speed :
2m/s

Drilling of

Si-Wafer
Wavelength: 1064nm
Pulse energy:

Rep rate: 10kHz
Proceeding speed :
20mm/s

Removal of CIGS
on Mo+Glass
Wavelength: 1064nm
Pulse energy:

Rep rate: 500kHz
Proceeding speed :
2m/s

Removal of TCO

on CIGS +
Mo+Glass
Wavelength: 1064nm
Pulse energy:

Rep rate: 500kHz

N Proceeding speed :

2m/s

Si Wafer
Pattern Cutting
Wavelength: 532nm

Si Wafer
Pattern Cutting
# Wavelength: 532nm

'{ AIN Wafer Hole

A 44 Drilling
‘¢ Wavelength: 355nm
1} 5“

4 Silicone Sheet Hole
. Drilling
~ 4 Wavelength: 355nm




Patterned Si-Wafer
Cutting

(Membrane Pattern)
Wavelength: 355nm

. . LGBC Scribing
i . - (Laser Grooved
Buried Contracts)
Wavelength: 355nm

Fired Ceramic Sheet
(Via Hole)
Wavelength: 355nm

| Wavelength: 532nm

ARC Ablation
(Anti-Reflective

' Coating)

. Wavelength: 355nm

| Si Wafer
\ Full Cutting

Si Wafer Cutting
Wavelength: 532nm

Green Sheet
Scribing

(Unfired Ceramic
Sheet)

Wavelength: 532nm

; Si Wafer Scribing
Wavelength: 532nm
(Scanner Type)

Si Wafer Patterning
Wavelength: 532nm




6. 712 OIMl - Nano _ Wafer (Si/Ceramic) (4)

1 TRy

~ Ceramic Cutting Ceramic Cutting Si Wafer Round
Ni Oxide + YSZ) (Ni Oxide + YSZ) Cutting
Wavelength: 1064nm Wavelength: 1064nm ) Wavelength: 532nm

Si Wafer Cutting
(Membrane Pattern)
Wavelength: 532nm

Si Wafer Full Cutting
(Cross-Section)
Wavelength: 532nm
Thickness: 0.3mm

Si Wafer Hatching
. Patterning
Wavelength: 355nm

SOl Wafer Cutting
wavelength:532nm

Bi2Tes Pattern
Cutting
wavelength:532nm

. Ceramic+Si
~ Wafer Cutting
. wavelength:532nm

oot on g o e T
te s lionat ot or el *

2OFeT

- .
L g




6. 72 O A]| - Nano _ Wafer (Si/Ceramic) (5)

o W PR
5‘% A% ;1 Sic Wafer Cutting
-E Wavelength: 355nm
. _ Thickness: 0.6mm




6. 7S O|A| - Nano _ Metal/Ferrite (1)

" suS Thin Film
Hole Drilling
. Wavelength: 355nm

Via Hole Metal on PET gl R B
Wavelength: 355nm i @8 Wavelength: 10.6pum | =5 05 s

. Cu Thin Film Drilling

Ferrite Compound
+ . Wavelength: 355nm

Cutting
(Cross-Section)

§ Wavelength: 355nm
Thickness: 150um

,h

Scribing of ZnO Mo Scribing
on glass ~ (Solar Cell Thin Film)
- Wavelength: 532nm Wavelength: 532nm

Removing of

ZnO on Glass
Wavelength: 355nm
Pulse energy:

Rep rate: 30kHz
Proceeding speed :
200mm/s




=)

& Tungsten-Carbide
Hole Drilling

(Via Hole)

i Wavelength: 355nm

&, Wafer Doping
' Wavelength : 532nm

Gold Thin Film
Patterning

(Inner Transparent
& Flexible PDMA
Film)

Wavelength: 532nm

» Wavelength: 532nm

6. 7S O|A]| - Nano _ Metal/Ferrite (2)

Tungsten-Carbide &
Nickel Complex
Hole Drilling

(Via Hole)
Wavelength: 355nm

Hole Drilling

Aluminium Oxide
Wafer Hole Drilling
Wavelength: 355nm

P8 Thin Film Hole Drilling
2 \Wavelength: 355nm

Cu Wafer Cutting
Wavelength: 532nm

Mo (Molybdenum)




6. 7}& O|A| - Nano _ Metal/Ferrite (3)

Length = 6.98 pm

- o

SUS Scribing S Invar Steel (Fe-NI) SUS420J2 Scribing
Wavelength: 355nm , : 2 Scribing Wavelength: 355nm
A R qﬁh Wavelength: 355nm

Cathode/Anode
Electrode Cutting
(Copper & Aluminium)
Wavelength: 355nm
Thickness: 25um

e '. Pure Mg Cutting — Ag Coated GdBCO
kﬁ (Magnesium) on STS Cutting

Wavelength: 355nm | (Cross-Section)
: Wavelength: 355nm

Aluminium Metal Oxide Film Si Wafer Metal Layer
Through Line Ablation Ablation
Patterning Wavelength: 532nm Wavelength: 355nm

Wavelength: 532nm




6. 7}2 O|A] - Nano _ Metal/Ferrite (4)

<3

Back Electrode Film
Ablation

(ZnO on the Glass)
Wavelength: 355nm

Au Pad Full Scribing
Wavelength: 355nm

Copper Foil Hole
Drilling
Wavelength: 532nm

Ag Nano Wire Thin-film
Scribing
S - Wavelength: 1064nm

Cu Hole Drilling
Wavelength: 355nm
Thickness: 0.1Tmm

SUS Hole Drilling
Wavelength: 355nm
Thickness: 0.1Tmm

Length = 119.43 ym

Metal Film
Patterning
Wavelength: 355nm

Alumina Tube Hole
Drilling
Wavelength: 10.6um

8| SUS304 Hole Drilling
W Wavelength: 355nm

Length = 11943 pym  1Zom




6. 7= Ol A| - Nano _ Metal/Ferrite (5)

Kas

Mo Thin Film Mo Thin Film Drilling SPCu Hole Drilling

Scribing Wavelength: 532nm = Wavelength:355nm

Wavelength: 532nm e, @

Al Plate Cutting SUS Hole Drilling Cu + Ag Hole

Wavelength:532nm Wavelength:532nm Drilling
Wavelength:355nm

Needle Scribing

| SUS Cutting Wavelength: 355nm

Wavelength: 355nm
| Thickness: 0.01mm

¥ Cu Scribing
Wavelength: 532nm




eal-] 6. 7l 3 OIAl - Nano _ Metal/Ferrite (6)

v Laset Techmalogy

SUS Cutting
Wavelength: 355nm
Thickness: 0.1Tmm




e Sl R T upsrenguc e

i {2 b e

Superconductor
GdBCO Thin Film Hole
Drilling

(Through Hole)
Wavelength: 355nm

Superconductor
GdBCO Thin Film
Scribing
(Cross-Section)

- Wavelength: 355nm




6. I8 O A| - Nano _ Carbon/Glass/Diamond/Quartz. (1)

Kas

Graphite Patterning « 8 42 Scribing of Glass Hole Drilling
Wavelength: 355nm Q - Wavelength: 532nm on the Aluminium
‘o 1 Pulse energy: Wavelength : 355nm
7 Rep rate: 30kHz
" 0 Proceeding speed :

s P 200mm/s
Artificial Glass Patterning . ©  Quartz Patterning
Diamond Patterning Wavelength: 355nm Wavelength: 355nm

Wavelength: 532nm

Carbon Disk a Quartz Hole Patterning
(Via Hole)

Wavelength: 355nm

" Graphene Cutting
Wavelength: 355nm
100% Carbon)
Wavelength: 355nm




6. 7t 2 O] A| - Nano _ Carbon/Glass/Diamond/Quartz. (2)

Diamond Pattern
Scribing
wavelength:532nm

Al+Mo ITO Glass
Scribing
wavelength:532n
m

Quartz Glass Cutting
wavelength: 532nm

Glass Hole Drilling
wavelength: 355nm

Glass Welding

Glass Hole Drilling wavelength: 1080nm

wavelength: 355nm
Thickness: 4mm

Non-Alkali Glass Cutting
wavelength: 355nm

Glass Cutting
- wavelength: 355nm




o= 6. 713 O A] - Nano _ Transparent materials. (1)

Quartz Micro-Hole - . Sapphire Micro-Hole L R Q_ . Soda-Lime Glass Hole
Drilling = 3 ‘- - Scribing (Via Hole)

(Cross-Section) Wavelength : 355nm
Wavelength: 355nm

Length = 100.73 pm

e
>y .9
. g 4
.

Length = 16.25 pm

Length = 502:23 yn

2 © @ T8

Epoxy Resin Patterning
Wavelength: 10.6um

Quartz Scribing Lenath =50 Y Flexible Gorilla
Wavelength: 10.6um | § Glass Cutting
| Wavelength: 355nm

il

PC Hole Drilling
Wavelength: 355mm
Thickness: 4mm

Slide Glass Cutting T Glass Full Cutting
Wavelength: 355nm Lengn=1170m \Wavelength: 355nm

Length = 38.36 ym




Sapphire Wafer Cutting
(Cross-Section)
Wavelength: 355nm

PMN-PT Patterning
(Piezoelectric Element)
Wavelength: 532nm

5 : Sapphire Wafer
- Scribing
= Wavelength: 355nm

Gold/Pt/CVD Diamond
Pattern Scribing

(Using Edge Alignment)
Wavelength: 355nm

' Glass Microwire

P Cutting

~ Wavelength: 355nm

OLED Light Hole

N\« Drilling
~ Y Wavelength: 355nm

6. 7I'3 O|A] - Nano _ Transparent materials. (2)

Glass Full Cutting
Wavelength: 355nm
Thickness: 0.5T

Quartz Thin Film
Cutting
Wavelength: 355nm

~ Glass Channel
- Patterning

- (Lab-on-a-chip)
“___ Wavelength: 355nm




Transparent Electrode

6. 73 O|A] — Nano _ Transparent materials. (3)

d Wavelength: 355nm

Thickness: 0.71mm

Quartz Wafer Hole 1;» of it 0s 4uq 945 que 0F Quartz Wafer
Drilling i ‘“‘f S8 Round Cutting
Wavelength: 10.6um A j_ o LU L ~'Wavelength: 10.6um

Thickness: 500um Thickness: 680um
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Aluminum Foil Ni-Ti Pipe Cutting SUS Thin Film
Cutting Pico 355 UV Hole Drilling
. Pico 355 UV Thickness: 100pm Wavelength: 355nm

- Thickness: 48.25um Diameter: 1.65mm

Thickness: 30um
Diameter(front):32.49 um
Diameter(Rear):25.5 um

Front

Molybdenum
Scribing

Pico 532 Green
Thickness: 16.04um
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wirew Laset Tecrnabogy

Glass Hole Drilling ' & . LCD(2 Layers) Hole
Pico 355 UV g . Cutting

Thickness: 30um B Pico 355 UV
Diameter: 21 uym

111

. Thickness: 300um
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6. 72 O A| — Pico _ Sillicone. (1)

Perovskite Scribing
Pico 355 UV
Thickness: 30um




®as 6. 7I& O| Al - Pico _ Plastic. (1)

wirew Laset Tecrnabogy

OHP film Marking
Pico 355 UV

X Axis Width: 88.4um
Y Axis Width: 94.1um

Plasitc Scribing
Pico 355 UV
Depth: 50um

Plasitc Scribing
Pico 355 UV
Depth: 50um

OPP film Marking
Pico 355 UV
Thickness: 20um
Diameter(mm):3x1
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PET Hole Drilling

PVC Marking PET Hole Drilling

CO2(400W) CO2(400W) CO2(400W)
Working range(mm): Thickness: 2mm Working range(mm):
1021x329 Diameter: 56 ym 244.5x247.5

Thickness: 250 um

Line width: 1mm
Depth: 2mm
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Polycarbonate Marking LED Scribing/Cutting PCB and Flex Circuit Singulation
by UV nanosecond by diode-pumped solid-state laser by 355-20-30-y laser
laser

2

Stainless Steel Color Glass Substrate Drilling Internal Glass Engraving
Marking

by diode-pumped solid-sate by nanosecond laser
by nanosecond laser UV nanosecond laser
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Advanced Optowave Corporation
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Ceramic Marking Si Scribing Sapphire Marking
By diode-pumped solid-state by diode-pumped solid-state
UV nanosecond laser

by diode-pumped solid-state Green and UV nanosecond laser
UV nanosecond laser

Silicon Wafer Drilling

Brittle Material Cutting Marking on Glass
by UV nanosecond and picosecond laser by diode-pumped solid state
UV nanosecond laser

by diode-pumped solid-state
green femtosecond and picosecond laser
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Ceramic Hole Drilling Polycarbonate Marking Stent Cutting

by nanosecond laser by UV nanosecond laser by diode-pumped solid-state
Femtosecond laser
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Innovative Laser Technology




