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Abstract Since a pattern defects “repair” system using a diode pumped solid state laser for Flat Panel Display
(FPD) was suggested, a lot of laser systems have been explored and developed for mass-production micro-
fabrication process. A maskless lithography system using 405 nm violet laser and Digital Micromirror Device
(DMD) has been developed for PDP and Liquid Crystal Display (LCD) Thin Film Transistor (TFT)
photolithography process. In addition, a “Laser Direct Patterning” system for Indium Tin Oxide (ITO) for
Plasma Display Panel(PDP) has been evaluated one of the best successful examples for laser application system
which is applied for mass-production lines. The “heat” and “solvent” free laser microfabrications process will
be widely used because the next-generation flat panel displays, Flexible Display and Organic Light Emitting
Diode (OLED) should use plastic substrates and organic materials which are very difficult to process using
traditional fabrication methods.

Key words Laser Direct Patterning, Maskless Lithography, Digital Micromirror Device(DMD), Flat Panel
Display.
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Fig. 1. PDP inside glass laser marking.

g olg

=2

ok

T o] thEHQ <& FPD e A3
37| (Repair) “42lo|c}. FPD #Hd o] wjd 34 ?— ol
(Short) A%H2, 532mm IS zZHs IA 2

i)

oA FoB LEV Y FES FolA 01%31101*3_
(ablation) AN o) &8 A|AM =} g HH o=
(open) ZAge] wAlel REL Ho|AE #Z7]7HPaste

o]
Replica) ¢ #olA AsHCuring) =
FEEE] CVD 7IR5E o]§ste] 4ol 7hssitt. &
olA W& A F£A7E v S EF HKE HF o9
g 5 7180 @A FAEA 19
TE7HA 1 FeE WE7kaL Sl

AEE CO, HolA gt A
299 COo, HolA=
of A== H2
A o}#tﬂ o]-&-=%
FoliL Stk HTe golAR
g o] &3 Trﬂﬂjr A
Zoh W ﬂi%%ﬂ 1%

lﬂeﬂﬁ

%— q o] ]
Hgor EfRI= =¥ (Blind Crac }o— ARl & B
@ ©]7] (Breaking) 4% B3] dd& "]2_‘:}1 #o
o fE7e] dde 7189 tololEn g8
AR {2 F28715
ANANA e A-o] ok T3 dAje] LCD F&
o] HA - dolAE
S5 Ad e 0 o §8% Zlos Az o
Al #HolA = 157 nm 349 F, #lolA, 193 nm 27
o] ArF, 248 nm & KeF #o]A 283 308 nm <]
XeCl HolA7A] theFalA Argd Ao o]g-¢] L 21
Tk E3] KiF 9 ArF #lo]AH 9] F9ole= v EH

Al AEZEG FAE] A3 A =3 g6 = 4
22 FE olgo] Ha dom KiF o A§ E¥H ZH
o] 7} o] 952517 wjEo) %13@\ TYE =
o] =&RE 7FSHAY §71 EL T AHEe /7]
1£°1 I =

golHe] A4 s1Ee) ArF

14
o]

o
o

oy
@)
v
2o
2
I
R
2
D
k)
ls

=
=
—
=
s
e
=]
=
]
@
g



354 x
A AEF(a-She THER AE(p-SHe R WA
4 A+ LTPS(Low Temperature Poly Silicon) &7 ¢l
F& o]go] Hx kP A F upep AR AH
o] A4 vAd A AeuT & HA ol EE
AHE 5= 9l Aol Utk ol EAL o]§3le] o
3 tzEFo] 7|gel sk} 13RS ) ARG 4
UA FoEM AR Aol AA dES AA H

2ot Fig. 29
Aol A H, 308 nm XeCl AAH FolA S ol
FEZ rEoA 2909 SFEA AURE EAVslE B
& 53 wEold Aotk &4 LTPS ¢ 90% )%
JAajw o]AE o] &l WEAL Uth

HESE BT Y A2de) drg

O o o

23 2N o|ME ol&%t F

FH AA S =277y A5 Lv)FEe] Ao nEFA
TE2HE ATY g Jd BEA PojHE o] &3 fia
Zglo]= R(Red), G(Green), B(Blue) #lo]A AAZS Z
HoR olgdh o)A tiaZFold o]g FHwA 1 &
87 ROz S Ao odn. geolA tx
Folo] FY2g AHEHE FolA o] 405nmm B
2 FojAe XY B t)2aEH o) TR o)EH=
pfxAE s w@r)e] wF Aoz FeET Jop 13
808nm o € F99 I & e YojHE HF
7|EL €] Black Matrix ¢ R, G B HEd 34 AL&5
= #olA & HAPH(Laser Induced Thermal Imaging)
o ol&¥ Jen BF t2Zold furid FF F
Ao o8 7hsAo] AFEL irh EI Avke 1E
g 9= dolA 7t Al Adge] w7l 1A %
71A HolM7t wiwA] dolxg2 ol =Y A4
Hr}.

3. 20| E o|E&t XML} FPD B3

3.1 #HolX oiAzE|A -2
WA BRI HaEdels TRrlAdE Add B

Fig. 2. Poly-silicon sample using LTPS process.
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Fig. 3. System Configurations for Maskless Lithography.
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Fig. 6. Polymer Microfabrications using Excimer Laser.

LG-Elite 3.0kV 7.9mm x500 SEU)

Fig. 7. PR Laser Direct Patterning Sample using Excimer
Laser (L/S =35 um).
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