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Laser material processing technology is adopted in several industry as alternative process which
could overcome weakness and problems of present adopted process, especially semiconductor
and display industry. In semiconductor industry, laser photo lithography is doing at front-end level,
and cutting, drilling, and marking technofogy for both wafer and EMC mold package is adopted.
Laser cleaning and de-flashing are new rising technology. There are 3 kinds of main display
industry which use laser technology — TFT LCD, AMOLED, Touch screen. Laser glass cutting,
laser marking, laser direct patterning, laser annealing, laser repairing, laser frit sealing are major
application in display industry.
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patterning, Laser annealing, Glass cutting, Glass drilling,
in-glass marking, Laser titling, Film cutting, LGP
scribing 5¢] A FAo AA HEHT Ut}
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AEFA} N chip &2 packaging 3t FIFAHL
2 7Edn. dolA & Ve A T, ¥ T
Aol FF HLEI Yt Fig. 1 < HE=H FAH
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Fig. 1 Laser

process
semiconductor industry

technology adapted in

2.1 Laser Photo Lithography

Wafer o 3ZE FAs7] I AhaH9F
Aol DUV 3739 excimer laser & H A3 stepper
7} A4, stelda T bz AlzgA A AL
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2.2 Wafer marking, cutting, drilling

WA Az FACAA HEHE  #eolA
marking 71€-% WEA Az TAHAS ] ek A
Walsln ok F=Z A F wafer E chip &2
singulation 3+3L 7§ chip @Y = packaging & 3}
¢ 7]& 92 o ] wafer level ol A HEEA] F
RS EF P F /4 chip L2 I
WSCSP(Wafer Scale Chip Size Package)&¥l X802
71& Ao A packaging ¥ 712 chip ¢ EMC
mold A 1064nm 39| laser & o]-&3}f Td
2 lot H X & marking 3t A3} &8 wafer 9] back
side o 532nm FF9] green laser & AME3lS
marking & AAsl2 Yot 71E FAH A marking
HE 22 A717F Imm A=W ¥} WSCSP
FTHAAN ZA AVE 300 =2 FAY] wE
H% AP laser marking 7]&0o] Ba3A =
t}. # A WSCSP &4l A marking character ¥ 0]
100 HE7HA 275l AL Ao EF SiP
(System in Package)-t MCP(Multi Chip Package) &
9] M ZL& package |4+ EMC mold ¢ F7|7}
gko}Fofl we} laser marking depth control ©] T Q
&= glh

Wafer oA 7H¥ chip &2 ¥ A|7]7] s
mechanical blade EE diamond saw & o] &3}
wafer cutting == dicing & A A8 Ul Si wafer 9
FA7F 100 o] k= kot | A chipping 7} crack,
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delamination ©] 2t} Wafer F717F akolA| @A
AEZQ sawing ] feed rate = A 3] HolA]
productivity & 13 M2 E 713 FHol HRs3}
A Ak B3 AsHdE 25 Fol7] A At
2 E & capacitance 7} W2 low-k dielectric material
2 A8 71E F24 FAME FRA FAIES
a2 A HA}H o] & 8} dry process ©]3L H A
Z 7bF A2l laser & o838 FHe daAlo]
75 ATt

Thin wafer & UV laser ablation, “Stealth Dicing”
THOZ full cutting ©] 7H5&HH thick wafer &
low-k dielectrics, Cu interconnects, polyimide coatings,
multiple metallic layer 52 3% T2 7459
¢1®] mechanical blade Y laser 25 el cutting
3171 ¥ o). Ot laser & ©]-£3te] Si substrate S
A Q)& )R] F& scribing 3HH chipping §l°] 71
& FA(10mmy/s °]sHET WE 600mm/s & 7}F
£ 8 98 & Jrh

HEAQAES o F& 33 B 2
ek 715 7HR chip & 971 A3 ohgd

Az ol AFAZ chip T+ AZE

S Zo|1A WSP(Wafer level Processed
Stack Package)”]l&°] 7= Ak AT A
A Hz= DRAM IR V& H&& 4T3
TSV(Through Silicon Via): wafer o [ o]A & o]
23} via hole & 7}&3+2 Cu & fill plating 314
AATRZE o]&go2ZN 7|& MCP 7IElA F
v 44 microns 2 ZHFe] TP AE A|A
QI wire bonding & & FTUE ofHEAM F
AL 30%, AHL 15% FAA7IaL wjddo] &
%oz A% FHAEEL 30% o] wWEA I3
o

TMV(Through Mold Via) 5=+ PoP(Package on
Package)= TSV ¥4 T22 YEoZ Chip & 2
3t FTHolth Laser & ©]-8€3%l9 mold &
packaging & chip ¢] EHE drilling 3t 5§40 %
plating 3t chip 3+ JZTZE AT

ﬂll

3. AEd 0] MM Bo|x 7t8 J|=

3.1 TFTLCD B3F0A Q| laser 718 7|&

TFT LCD A& EFANA laser &= cell AZF T4
BE module AZ FA7A d HE=HI QU
Fig. 2 TFT LCD T A NA 9 tEH laser o8&
71ES BodEn,

3.1.1 Glass cutting, ITO patterning, titling

Laser application in TFT LCD

Laser Repairing

Laser Glass Cutting
e 3 .

Laser Bonding

Laser Titling

Fig. 2 Laser process technology in TFT LCD

FPD 9] FAF¢ glass 4] =717F A&/
3l HHA glass G cell & FAHI F o] A
Fo A GA] FAHAA HFHOE cutting 3=
MZE glass cutting B o] 27 H3 gt} 7|E9
diamond wheel 7F& ¥l H| &) laser cutting WH
2 dgddoe] Z5 crack o] 9o F7F FAo] T
2 gom AFE Bl o] cleaning TAHE Z
2 ¢t} Laser glass cutting & T2 CO, laser &
glass ©] ZAlslY] 2=5 %A H air nozzle °|Y
water jet &2 FWA]7]|E ©] 218} Quenching TH-&
o] &3} thermal shock A4S Z glass ol crack &
QA F1IL o] crack & AT FHolTh

FPD A3 374 F 7F¢ L8 laser 7]E0]
AgHn ¥ FTAL ITO patterning °)t} 7|&
wet-etch lithography FAH Al laser & ©]-83t
direct patterning & AAIFLZN FAH TGF L &K
Ao a7t mask AHEo] FagiA HUAH. o™
lithography FA& thASE = & T4 color
filter A|Z ¥4 % BM(Black Matrix) patterning ] T},
LCD panel ©] 7 &3} =3 resolution & 9
3 cell o AVIE AF FolA & A 71E&4
wet-etch lithography 1} ink printing W& $&o] &
oA x A7} wAstm vk E3FF lithography &
Aol A AH&-5 & photomask £ glass 37|12 3}
o wet I 7tFe] FistEA 223 I ol
w2z} BM A Zol laser direct patterning 3 -8o] A%
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Ha vt 284 edge resolution ©] lum ©]3}o] i
A AIAEE Fmo|dtR JtFteor 7] wii
off o}d 71&XA A #do] Wit

AR E 93l glass & UF 22 EH
glass ID, Veri code, OCR code & & marking 3} ID
marking ¥ ID marking & 9% align mark & 4§43 3}
T align marking 71&EE &334 L= o
TFT, color filter & ¢ oA =3AE o] &3
titling & A A 3ot

3.1.2 Laser repairing

TFT array A|ZF A CF filter 374, I8
cell F3NA Z4zte] miAul DAl ME AL}
S| B3] 3 repair S AAET A BFe
lithography & 3-& AAHAA W& glass 1 4* micron
o] AE& I viA & FAsAEA LA
Aot B F38& IA 7319 open 4 EF
7} short A BFoZ v o] AL repair 3t
7] 918 g 239 #Heo] A7t A€tk Short 4
EF2 1~2 AEY focusing beam 2.2 FHHE
AAZGe2ZH FHd& & Ytk Open A4 EF2
chamber Wo] =AA/UA7} £8H gas B FYA
713 laser & ©]-&3}4] repair T H-Holl =& FA
st AAAIZIE laser CVD(Chemical  Vapor
Deposition) FHLZ repair & A A3}, Laser CVD
M= CW laser & AF&3H=d] W3l short Al B3
< repair & W& pulse laser & A& 3T}

puan

3.1.3 LGP patterning

TFT LCD ¢ 2& FAAME AA H3FHZA
%+ LCD 9] 4 4 BLU(Back Light Uni)g % ¢
3tA vk 1 Fol =¥ (LGP, Light Guide Panel)
2 CCFL FdelAM ves Wg w4stA A
AFE T8 7I5E T8 =3 =
e Fd3 Bite e 44 pattern o] FAH
ATt o] 2§ pattern 2 oJ 8] WHo=Z FA L)

Table 1 | LGP patterning & <2 W} laser
patterning 9| FH-& JERNA T Laser 7FEHHE
Z7] v =gu]go] 3 & AL °—H‘§°]
U 7tE E4o] 43k 80 o M §
o] AHHEstte AHo=z Aeygzm vl =3I
CCFL & WAl F9 o2 LED 7} AMEHEA o]d]
He E3us 544 498 Fde A 5 )

l‘U

of F8F FALSE AR 9ou 29F LGP
o d$ 753 frEd T4 3; FEH 3 g}’

Table 1 Advantage of LGP laser patterning

Method Laser Printing V-Cutting
With  Laser  Beam,|Patterned Mask —  [V-Shape Grooving

Scribing designed patem|ink Squeezing
lon surface of LGP

Mold Injection
injection by using Partern.|

cross stripes patteming  |processed mold

Processing [F——
Principle l g YYYYY)

V Type, Line Type/

Dot Type, cross stripes,

Dot Type, emboss

Pattern Shape | Bar Type, intaglio emboss > SV (Prism)
intaglio
. 100%
9 R
Brightness 108% (Normalized)
Defect ratio Low High High High
R&D Time Low Long Long Long
Automation Easy Difficult Difficult Difficult
Mass
. X
Production © 4 X
Price © N x X

Competiveness

3% AVery hard, @ Very good. X impossible

Fig.32 LED ¥¢ LCDTV & BLU 9 Fxo|th

e e DBEF
— BEE A

24" |
LED £ : 21634
2HIEH : 140W

Flg 3 Conﬁguratlon of BLU

3.2 AMOLED 230l A9 laser 7|'-_'-'- 7l&

AW FPD 7|&Z FZ4%H1 JAE AMOLED
= 719 TFT LCD Y} PDP o H|3] W& Sg&e,
A A, W Alokd T4 FAS JHA
I 3 AA HFez zursirl JMediy o
dFstE 71 o2 o7 go] o] LnfEE|L}
MP3 59 4% display ol H-852 9ot Fig. 4 &
HE A< AMOLED A% FANAY laser 7} 7)
=& YERASH

3.2.1 LITI, laser annealing

LCD ¢} PDP A ¥ OLED & glass 9 ®&o| pattern
PHE 3 cell & AZF3HA Hoh AMOLED £
7153 TFT 722 JAHRL 7479 FZAM
laser & Q3% 988 3 ot

Table 2 & 1713 A% T4 F RGB #71%
THANTIE YHE HAFa vk @A A ‘u’%ol
AHEE 3 WES mask § o83ty AY F3t
3} thermal evaporation &2 WFE=H9} C]AZ o]
Aol HFE 71€0]7] Wil OLED X%
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AFEE T ot} pattern ] UL} £20 AEZ A
3 Ao 130ppi o AMIE FHo| EAFLE A
HE) 5 ok =3 FPD 9] FA19) oy 3t Hgo
o4 Al FHel BMEI Jrt o ink jet =
o]-&-3 printing FHe] AMEEHAoL 17t EA
AETE AbEEoF 3t HA] £15 9o Y HEe}
150ppi 9] 22 FEE A3 EAHLZ go}
). LiTI(Laser Induced Thermal Imaging)< o]& &
fﬂ@% fHAsts FHo g HAsta gt} Plastic 9
‘donor film ¢ A E RGB §7|2 S laser & ZA}3}
o] glass $lol spin coat 22 S#A HTL(Hole
Transport Layer)ol] HAFAI7] = Who|tt,

Table 2 Deposition of Organic material

Thermal Evaporation .
ITEM (Shadow Mack) Ink-Jet Printing LITI
Materials Smali Molecule (SM) Polymer (LEP) LEP, SM, Hybrid
Pattern Accuracy | Small Molecule (SM) +15 m 2.5 i
Resolution ~130 ppi ~150 ppi ~300 ppi
Aperture Ratio 40-50% ~60% 70-80%
{Top Emission}
- Verified technology |- Possible large panel |~ g‘"gerzigi‘ high resolution
Advantage - Use high quality SM | - Economically beneficial |~ > P '
multi layer process
- Only possible with
Drawback - Small panel quui):ipty: polyr‘ner - Need to develop system
¥ ™
=
Configuration .
Laser Glass Cutting Laser Annealing

Fig. 4 Laser process technology in AMOLED

TFT-LCD ©|A ¢} v} 74 2 OLED % glass ol
TFT(Thin Film Transistor)g& 3% w a-Si o] Al
"k 22y a-Si & crystalline Si o B3] A=} o]
FE7F 05cm’/Vis 2 dol $E&ET A 9
& T ZAME SN Laser & ©] &3
LTPS(Low Temperature Poly-Silicon)& 22 a-Sj &
A A 3H(crystallization)dte] o] £ WL fAsta
¢ltt. Pulse laser 2l excimer laser & AM&3}e=
ELA(Excimer Laser Annealing) ¥ CW DPSSL
annealing 4l0] o]&% a1 At} LTPS & FHL a-
Si o H& WE 200em*Vs AE Az} O FEEZ
7 H o] 13| TFT feature A7|E ZHA & 4
o] AAEE wA T & Jdu FAL A 4x,
driver chip ¥A 7FH52E module 2718 A &

F gow AFEE FrhEc

3.2.2 Laser frit sealing, glass cutting

TFT AS53 §719 84 33 Fode 9% F
719 FIVIZEH cell & BRIV 8 EA
(Encapsulation)E A gtc}. FA 7| &0 2 33HA
OLED ¢ FAd = ¥t dAed A F 2mm
A= 5720 OLED & cell FHE film 22 ¥3
3td d Aol = oF 4mm F I frit glass & = o
glass & sealing 3= 7| O Z Imm ©]3te] FAZ
7bestAl HAW T-hd E& ol&3d FHE
OLED Aol 300" C 0|49 d& Aoz A
Aol FA7F G A @k Laser frit sealing <
IR wavelength 2] CW laser & FH9 X7 ZALA]
7 sealing @ 4 AT}

E27F &35 H OLED & glass 9% A M¥A
A2 FeEoloF 3t TFT-LCD ¢ PDP A% &4
7 5YE laser cutting FHo] OLED A= FH
L g9

3.2.3 Laser repair, glass marking

AMOLED &% % WAste &% OLED &
%, LTPS €%, A EFoz TEE" Table 3
2 AMOLED &% ¥ #3343 ASWHE 7]
i Atk EFEL HASAA € 7HESAEAA
—br'-;-‘f- screening & 9\101»} AN Ao F3gs

4 Ut} Laser repair & LTPS 7] A2k Fof wt
3}7'2— 2AE (Photo T J[FE, 7]l o3l
b 34 T EFRE LYHE particle)e]
OLED WAstE 7HE LdE)
OLED 478 %5-F53F @E(short) S L3k

Eo;:ﬂfl)lﬂﬂ!})‘

2% = =
33 F
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A% laser & o] &3] @ A& AAS= W
o]t}

Repair 42 cell AHAME HASn, HF
ZPE 3 module FERINAME AAZL}, 570]&} o
A repair o FYHE ¥]E°] module #H 7] W&
B2k AR F Jdvh 2 srold e AAH
a7t vl$ A2 2 laser repair TS HTF =Y
3 Y Yz #Holxzt F2 AMEHI 9o
v Adel 4 43 TR g3z #HelAu #E

Z #ol A Abgo] Al=S L Yt

Table 3 Classification of defect in AMOLED

manufacturing
Sort of Defect Process Detect Method Affection to reliability
Particle Organic layer Lighting Dark spot.
Mask scar EML depo. Lighting Dark spot, Pixel shrink
OLED Encap. faulty | Encapsulation |  Lighting L]If::’:f '}:"f;']a:::nk
Align error EML depo. Lighting Discoloring
Pattern error Pattern Bright Line, Dark spot
LTPS E[:;“S’gzrl:;'ﬂ Photo Lighting Dark spot
Property faulty Lighting Display uniformity (strip)
Pixel shrink Aging Brightness & Shorten lifetime
Progressive Dark spot Encapsulation Aging BrigDI;;reesass?&e:h‘::t‘:: l?;‘::’me,
Dark spot
Non-emission pixel | Photo, depo. Aging Dark spot

OLED = AAt#dE 3] TFT-LCD Y PDP ¢}
Zo] glass /9] %o ID, OCR marking & 35
3t align marking ©] 2 A]E 3 gL}

3.3 Touch screen Z2Z 0 MY laser 7I& 7|&
Touch screen & TFoE Fdz e ¥I3t
mobile 717]&= MZE W3l A& ZAx v} 7
A ATM, 71223 5 9L AFd FHHAL
YU HZ FHEY touch screen H]F o] i wA
FAFSE Yot °olF MP3 5 mobile 717], 7+A

of °el277tA e S22 BuHEA

o Mz EA=Z Azl sa Qe Fgelth

Table 4 Comparison of touch panel

Resistive Capacitive Infrared Ultra sonic
Touch method Finger, stylus pen Finger Finger Finger, stylus pen
etc. etc.
Light transmissivity <85% >90% 100% >92%
Advantage Low cost High transmissivity [ Large panel Large panel
. s | Noreaction for nail, . Pollution of sensor,
Drawback Low transmissivity hand with globe High cost Weakness to water
Technology level Low High High High
Multi touch 0 o X X
Navigaton, PDA. | Kiosk, am, POS, KIOSK, ATM,
Application Potable pv‘? d:és Mobile phone, potable video electronic
Potable video game game blackboard

game

Table 4 & touch panel & W] vl T o|t}, o]
3t touch panel o= FHAFLZ ITO film o] AF&
Hl3 329 patterning & 913 laser 7} AMg-E T
ITO film ¢] substrate o] U2} patterning o AF&= &
laser 9 BA T A= glass ¢ Z$ UV laser
7} F2 AFS-E 3L PET film Q1 2 $-01E IR laser &
AF&-E ), B3 ITO film 3 polarization film & panel
o] 7)ol A roll A EE S ojof 8=t laser
£ ©]-&3% cutting Aol A AL HE FAolth

Fig. 5 & Touch screen Ao &5 &
Hel gZ A dojrt,

Laser application in Touch Screen

Laser ITO Patterning
resistive touch screen

laser &

Laser ITO Patterning
capacitive touch screen

Laser Film Cutting Laser ITO Bonding

Fig. 5 Laser process technology in Touch Screen
4. 48

NeA Add dafyel 4del FEH3 gL
= laser 7HE 7152 n2x3e} mAstEe I
840 wet 7|E FTHE q}ﬂ]fﬂ':ﬂ Ao A2
Aoz AYE ANFY FAFH FE& ol
23 9482 F3sta ) CO, laser Y+ Nd:YAG
o] FE AMEHo] gtoy A6 IdYFE ZFo]
] 93l excimer laser & ¥ FZ o)A, DEX ¥
olA T4 H&o] AxHIL gt Laser 7HF 7&

=z, 54, 42 T v& 7e F£Fo] ¥
Aoy A2 2 Q Alo] 9= J)&E 233l A
e 5 2 7lEY Fo] FIAI . k=i

gxaZge] Agde U 7|Zo] AA 71&e

no{)! OH

A‘ZOHrU l‘l°~
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At 20 =2g9dy] g oA H&HE
laser 7FE2 712 E AA dAsiEE d3HET =23

o]

o

2

714 Z& LED, solar cell 9 Atgolx &5
B} wE AY Yo FaFFol & Aolw 3
AQe wEA FHAL Aot

anzd
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