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MULTI LASER SYSTEM CROSS- REFERENCE TO RELATED PATENT
APPLI CATI ON 5 "This application clains the benefit
of Korean Patent Application No. 10-2007-0045105,
filed on May 09, 2007, in the Korean Intellectual
Property O fice, the disclosure of which is

i ncorporated herein i MULT LASER @YSTEM r ef er ence.
10BACKGROUND OF THE I NVENTION 1. Field of the

I nvention The present invention relates to a
mul ti-laser system _ and nore particularly, to a
multl- CARRS RERER e e RFENT ApBLceRENDEaM

a pair of laser oscillators, nost suitable for each of

t herpat %Pblﬂ:'aﬁ?r‘i’f%ﬁn'ég rlﬁetnﬁf f Q)f bRorfééHCP&%ﬁfj A}?plicatlon No.

Descr i late pi cal
1030000045495l on My 0o 200B diiterbreaia ntblsehi Prapery Offce,
th??%blbél%%w%%hbé’mk!@r’pﬂﬂat&i hetSififin f?@é‘ﬁflrétg%??@l@féncgeans
exanple, a reflection mrror eam expander, a
scanner pair, a scan lens, etc.) and then perform an
operation, suclmasKCROUNDOF THE IKMENTIOR cutting, by
projecting the Taser beamonto a substrate that is to
be processed. FIG 1 is a schematic di agram

1.0f  gicfPoMmBaIveR@dn | aser system and FIG 2
25illustrates a cross

f bst
pr odbe g@;euglp}ﬁ@hpﬁ ée[@@?ig%ﬂ{n@th%ﬁer ggge Tl @t”é%% particularly, to
a iultvaderaysem ¢apable. of belecting a laser beam, from among various kinds of

laser beams emitted from a pair of laser oscillators, most suitable for each of the

materi_als of a substrate fo be processed.

2. Description of the Related Art

Typically, laser systems transmit a laser beam emitied from a laser oscillator
by using a laser beam transport means (for example, a reflection mirror, a beam
expander, a scanner pair, a scan lens, efc.) and then perform an operation, such as
drilling, marking, or cuiting, by projecting the laser beam onto a substrate that is to
be processed.

FIG. 1 is a schematic diagram of a conventional laser system, and FIG. 2
iilustrates a cross-section of a substrate 2 processed using the conventional laser
system illustrated in FIG. 1.

Referring to FIGS. 1 and 2, in the conventional laser system, 50% of a laser
beam emitted from a laser oscillator 10 and incident upon a beam spliiter 20 passes
through the beam splitter 20, and the other 50% thereof Is reflected by the beam
splitter 20. The laser beam refleéted by the beam splitter 20 passes through a
scanner pair 41 and a scan lens 50 along a first path 1a and is radiaied on a
substrate 2, and the laser beam that penetrated the beam splitter 20 is incident on a
reflection mirror 30, passes through a scanner pair 42, and the scan lens 50 along a
second path 1b and is radiated on the substrate 2.
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Referring to FIGS. 1 and 2, in the conventional |aser
system 50%of a |aser beamentted froma | aser
oscillator 10 and incident upon a beamsplitter 20
passes through the beamsplitter 20, and the other 50%
thereof is reflected by the beam 30 splitter 20. The

| as Burlbge anproeddstngt eubritiont fesed @ansuehla tdreenttihap lassesystem,

D T B8 g B A D o
subdiratd asee recesseth ashopd st figst ednsiderethe afhes plitistrate; f@@nedsof
diflePdr GR5EA B8 &}ngf blﬁ%%bﬂ%d&l&ﬁs \%Qwstﬁaﬁaﬁaﬁﬁtgt-tgé@ﬁéag%ﬁ%ct, a

scanner pal r scan ens
phpfatdhemtsaaaﬁkqt.gandea:lpimt@ma@hamlmé efetisceerdingdo the wavelength of

540 e BERGESACKIRAY 3 SORohAP B0 B o st for o
mqshsmmtel RregeSingf agch ngats:etnhe eateriale pf tmesubatr@tenﬁlrquwantam
peﬁ?ﬂp‘ﬁﬁ %ESO& -Qudiy proesgssed should be first considered.

su

trate, Torne "of different materials, shows

dI f Fer @Fﬁmm%aﬁﬁi?l"@ﬁ@ ip Fl&i 2when the Mrétetz]é’}‘hm 'S@fﬁt@f&‘t‘)f a
éyé’rh@é 8n CJ‘SWa?é‘ 218 %%ws?é@uén%ﬁ%&x%@ﬁﬁ&hﬁt@ﬁ from the

fect according to the wavel ength of projected | aser
'asséé’ﬁ@"af%&%r% n'ga\gﬂg a \g%wee%pﬂbw Gl q'té%’é?'etb@%srav Hand, the

quallty FuheProdes8hdy At Hea@oei lﬁcﬁ@ﬁﬁﬁier!’sloé'lml‘ dh raadtmve Bheyer

t I f t bst nt
2o R A P B E o oo T iR o e e
bedm. \AhxeathéMolsiubsiha:@tre S0, Whiee Izaltmnamﬁs adst of inaidéht B Gight

o, e pfer b At 4 G patiop' S BV R6 hedBactbR FAEE v

rayisangl ahddhdiden upon altep surfack ef theéWupstraty 2 ppasdes tHeugh the Si0;

435 35' 4k 8 alsacl, B7 BE e b8 o S R HVeR T RERTE By, e

suhrnrlaite:alls premesarder Astardinghy héatreadmstganeratdtbdumwebreng&smg

{
AR L P A AR .
ant eveplcsuori ageurs Xhiea kes dheb ceurhilgtiad phaat | and QﬂSt hEhig\eads fo a
phetidinon ifers BRalG Y bipfodelSnb Modrdlor iy B8G degfadeel
¢ heWith macanhyemdsz@warcua rapich Bevalopseensin ﬁiletS@pﬁl@qmdﬂ@t@rel sty
and 3R u%reés?’ iR rthe?@e ffm ﬁ%ea&d 3 gﬁseswﬁérbraaél.%s@%ﬂegormed ofa

processe CCOF |ng t an gas dgener ate
neyyr Watesal et usas hefolariieedselp he RICHSEPRIZF \@ Bdskiatnm farmed by

sta%ﬁlﬁ rheR s 3§ecﬂBé¥OFehﬁee%s th %)é%roé’é%se@%dm&@as:ﬁ@ However, as

0si on occurs due to the accunul ated heat and. gas,
dexoibed RBAYR, w@n&wsr@ﬁmfemem pesqs e keurerespegusing a laser
haiih§ @esisdid ShAraceAdticO Budhsad) & maaﬁa@mgmd §60d-quality prdtédting

. recent tren devel o
s b A e fomeershoh Bahihe e bOBaE Shareridies et i tuo
or flor@maryiaki el d, a case where a substrate forned of a
new material not used before needs to be processed or
a substrate formed by 25 stacking materials used
bef ore needs t o $EMMARYCOEgEHE IBIVENTI@HSI ng. However,

o D HresaBuani) pl it A Ip SRt GuaB  hafilg #°RiFovea

strodtarcasaabr trmtla:mcsn@hltawe‘lasa?ibm vierv eha@m gf the materials of a

sufEs PR biokef¥BIESER08: KB Sho R BEENERR 4Fed & Artom o
two or nore materials. 30 SUMMARY OF THE | NVENTI ON
The present invention provides a nulti-Ilaser system
havi ng an inproved structure such that a nost suitable
| aser beam for each of the materials of a substrate to
be processed is selected fromanong | aser beans so as
to performa
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| aser processing operation by using the selected | aser
beam The | aser beans have different characteristics
fromeach other and the materials are different from
each other. According to an aspect of the present
invention, there is provided a 5nulti-|laser system

laseo prucessing oparakion 4y Usisge theo seledtea tiamer digatrt i The dadarristams

vl AR Y 3585 o988 AL e o

eadh other.| aser beamenitted by the first |aser oscillator

322 {\gg%d ﬁg agﬁ‘@ct opﬁ]b% Qonf M@{hoh atﬁgrre I?

on on a su stra essega
ml@ebwcsysteanmprtsmgr a fieat &ser erpiliates ewma f rshinser Iwamna

se@d@igtléﬁ%q 0B Ilét&e?]n?ﬁﬁlﬁ '&ds(gcﬁﬁ@faséﬁ?ég}rl alsdt sRRher pair receiving

nt secon aser beam

thecfirsti 'ased ble@@zﬁmlti?ﬁ b therfiestdanss peailtatoriand eflentive drasipgident figst
las@r e?cfﬁﬁtd §H§SIfe‘aQ§éa‘ﬁbH @n a@ﬁétrﬁ@ﬂi‘@e b3BbssBaVE sQRAR scanner

rom-t first and second scanner pairs,
paif ssalyingdhe Fecenddeser daam ssuiteauing seernsiates oasilatagand

defEBAG R iAtiagH sBLARBLES DeaM 138 de@wécﬂ@bﬁfo‘ﬁ dmﬁe §96§t:%té3t6 be
t he Substrate. Accorwmgg to anot her aspect of

progegsadhand A Fedn 1epR rece) ases bpamy thad have ‘imﬂ’%f’?ﬁ?ﬁéfem the
flrs’é ¥hd t@éﬁdﬁa %Bémﬁsr Beirs, %cfdsfn@tthél ReEve®REs Ee’a{rﬁto%ﬂbﬁﬂaﬂﬂga
'S ser eany a se aser o0S or em Ing a

prelsleninen SAmelS o o FAae sl e SUBHBRL VI ny ( Pe

fi rﬁctcofkclaﬁgéro érmtgeapédt eﬂthbpréfsbat |ﬁV€|Erﬁ‘bn,| thereris pRwidet at or

e the | ent t er e to a

SRy R hts o 2 17 e pattater s B Bskbodhun: o
sesodOakr sscillater erpitting a sscend laser lidaen; adtsisdahres pair beaiving

i adpre et P e es BB ATt B5later 208 vefldino trp ipicent st
lasdebéane th 4 degiteiddocatinn bhea sibststte ki lbe procéssepr asaswmddrarmer
pai? ?%%n} rﬁ'}ge %S@ d\%&g P&egﬁ%rn'g n%:alythg Iggé%r@gﬁﬁeé%aﬁator and
deﬂewus thegneithentsecaidieskribaserto pakaited locatjpotan thasuh:ﬁgrate to be
t

S5 SR ATIE Ao A e b iR
and meccndrssanneipeirs, deesingdhe recaived taser beanes tc@@&ﬁmvmpau r,
prddefrintle gigér}?@ce?s%o' dsStb ré@ét@"th@% G e@uﬁétﬁdt@% ﬁrgtediwd[ng

recei ve Irst laser beaminto two first |aser beans
unit installed between the first laser oscillator and the first scanner pair, receiving the

first laser beam and dividing the received first laser beam into two first laser beams
so that the two first [aser beams can proceed respectively along two first paths; and
a second dividing unit installed between the second laser oscillator and the second
scanner pair, receiving the second laser beam and dividing the received second
laser beam into two second laser beams so that the two second laser beams can
proceed respectively along two second paths, wherein the first scanner pair
comprises two scanners corresponding to the fwo first laser beams proceeding along
the two first paths, and the second scanner pair comprises two scanners
corresponding to the two second laser beams proceeding along the two second
paths.
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so that the two first |aser beans can proceed
respectively along two first paths; and a second

di viding unit installed between the second | aser
oscillator and the second scanner pair, receiving the
second | aser beam and dividing the received second

| aser beaminto two second | aser beans so that the two

o Bt 15 PO Mg be M piRSEH IpleFRBE daabroniu?, P ividng
unitcarpir the escdnabdividimg nmitanayo conegsrise reclbeayn splitten matwaﬂefctsr 50% of

ar| A38nR6RT B ARA TNk E L PG, (Y0 LTt pahs. and

scanner palr two scanners
cor rlesh® abiovegdassribécbembodimentsrad thenpresentanvantipncibe didst taper

os%{ngt%g atrllietpév%cﬁﬁrﬁej?&%r RREHStor may emit Iééértl%%nis {ué}\ﬁﬁgf different

resent | nvention, eac
wapelangthsdronmpre amﬂihthe second dividing unit nmay

COMphLIRéE aﬁoﬁe@é'@cﬁﬁéd Eﬁ')gBlenEﬁfs f?ﬁé F@Eénﬁ%r@é o glﬁﬁst laser

I NCI ent aser beam and transmt he rest .
osciiaton B thedesend loeer aspijalar m@memﬂd@sqr hearps 8gwng different pulse

wibiih¥ @t &b arldiserf i rst | aser oscillator and the second
' aser oscillator may emt |aser beans having different

wav dFrdfigtals #e ofpdiiasesn sysieps according tq hthepa@bove-described
erdbititRefte ST thB egte8eR O arRioh Smay fhrlﬂ%rpéc%]ﬁl%b SHMRN U each

the first |a OSCi
oD 2 b5 o cHng 1} 5E EPUTE RS KG A T ARt 148 E bear. s
tra?@fﬂtltﬁidliﬁmf foP @hﬁrtﬁl? aoaingen. dlncldent IasEﬁbbamgfto bB&ransmitted, and a
nul ti-|aser. systens a in e .abov SCr
w b TIeRS don o f BEalidh Plotsnot BR e Bigring it and the
bezapransmitimlguinii so tirit tthe ¢sseh beampisi Igﬂilﬂ@'lt?.,lﬂmﬁatmbd)bbﬂ'lﬁ Beghm
t r n incident |aser beam a
b'@%&%‘ﬁﬁ@% P%’% t%h?rﬁﬁl;@?m@mi rely allow ng an
i nci dent | aser beamto be transmtted, and a 15
transport ne S%I?ﬁlg‘ f th
beam bl ocki n%ﬁEﬁ OE-H ﬁﬁkﬁﬁN % on(amot soe
t hafll hg ia@ovgged dﬁwrfeatgrasmdd@duantqgeﬁ.oérﬂm pfesehfemb@ﬂm will
BRI bl R B e ot i
refesencate eitmcaen, diswningsdn whichhe present invention will

FIG. 1 is a schematic diagram of a conventional laser system;

FIG. 2 illustrates a cross-section of a substraie processed using the
conventional taser system illustrated in FIG. 1;

FIG. 3 is a schematic diagram of a multi-laser system according to an
embodiment of the present invention;

FIG. 4 is a perspective view of one of a plurality of shuttle units of the
multi-laser system illustrated in FIG. 3;

FIG. 5 is a front view of the shuttle unit illustrated in FIG. 4;

FIG. 6 illustrates a substrate processed using the multi-laser system
ifustrated in FIG. 3; and

FIG. 7 is a schematic diagram of a multi-laser system according to another
embodiment of the present invention.,
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becone nore apparent by describing in detail exenplary
enbodi nents thereof with reference to the attached
drawings in which: FIG 1 is a schematic diagram of a

conventional |aser system FIG 2
illustrates a cross-section of a substrate processed
usi ng the 25conventional |aser systemillustrated in

FIG 1; DETAI%'E% D%s'c?alﬁTl @g\l!@gﬁﬁmﬂ}lﬁ@ﬁ‘ of a

mul ti-|ase t of the
pr eBenpresentamiention will now beldgscribedgnerefaliswitic réference éwthe

oS d uB Bl B Wiy blikend of B, fvergion are

shewif.r ont vi ew of the shuttle unit illustrated in FIG
4: | \ﬁlﬂﬁ)@ (o) ?‘ﬁi'??
usi rfglgG S éascﬁert-lgtjisd;rﬁ g?gt?‘;or%a% [ us{arrsgﬁ g#iléiﬂ %fté to an

empdiment of the gresent mventiobheht§t i 4 isdR Rprepeciye yiew of one of a
plu%‘uw bréh@ﬁ@fun‘w%gm‘ %Crﬁﬁlﬁ'la(&r E%télﬂ %@ﬁéteﬁ"f??@ “?ntFl@f5 is

present 1 nven

a fIIOWERWme shuttle umt 1?9&'%?@@% FiGide nﬂ%rﬁ Iuwat'latw%tra’fe
102l ﬁﬁﬁ‘aésééadjsr@rtﬁe ﬁ'idl'lti s e sty&efrﬁflt.@h@fé@% FFG tde

ac ¢ %ﬁngeran, gﬁtF éﬁ rOL@IhS \A%:g muﬁl)iasrree'l;qy@ erg "éocggr'gm”“‘g”%ostm

cumheré&ttioemd;nagrmmdeé RasBt | beamsaaser samt eTR1aciHRirg Ndffdrent
resent, | nve

o iR SRS (10 PGt ST S AMHe o dPTS J2Q forcREIGL e Iaser
bearns,tis oﬁdé@tmifnprm the Iqt:aittj; ob& laseiyrbedssingl apstatioh athirespect to
the pystplea e R 2P A A LB PRl ST rhadeer
systm&bcmdm'getssthei cusemtgenibimenitincllidesea fisy &senmoscillator 110, a
seé&ndLl'z?g %&?ﬁfﬁatbﬁﬁ)‘ g‘f rgt scanner pair 131, a second scanner pair 132, the
single scan lens 140, and the shuttle units 150.

The first and second laser oscillators 110 and 120 generate laser beams that
serve as an energy source of a laser proceséing operation, more specifically, laser
beams 111 and 121, respectively, having different wavelengths from each other.
According fo the material of the substrate 102 to be processed, the type of laser
processing method, or other factors, laser oscillators capable of generating laser
beams having wavelengths, from among various wavelengths, most suitable for
desired processing operations, such as UV light, visible light, and infrared light, may
be selected as the laser oscillators 110 and 120. )

The first scanner pair 131 and the second scanner pair 132 deflect the
incoming laser beams 111 and 121, respectively, to desired locations on the
substrate 102. Typically, the first and second scanner pairs 131 and 132 may
include X-axis galvanometer scanners for controlling the incoming laser beams 111
and 121 in an X-axis direclion, respectively, and Y-axis galvanometer scanners for
controlling the incoming laser beams 111 and 121 in a Y-axis direction, respectively.
Each of the first and second scanner pairs 131 and 132 denotes a combination of
X-axis galvanometer scanner and Y-axis galvanometer scanner. In the present
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Referring to FIGS. 3 through 6, the nmulti-laser system
according to the current enbodi nent includes |aser
beans 111 and 121 having different characteristics
fromeach other and a single scan | ens 140 for
focusing the | aser beans, in order to inprove the
emtpodirmeny; theé fiest Iseareer paio 83 siorrgspmneds & ihenlasert theare d pe etitted
byy%gr%ﬁa&%}eos%mgtﬂ gﬁ'éfaﬁjgrﬁe QQ%‘IH% ern?érﬁ gl@?ycg%?%oads to the
lasacb@afmﬂﬁ‘gemtetdrberth@se@nd lasebostillabort12Dncl udes a first
' as q{'\e id S84P Tenl'l&g ﬂcﬁ&%otﬂg I%&?q{ea%th ahe r1§;?rg?%\%d
scanner econd scanner
from thglf éstgodrsec@wssmoer m’@ 1t3ﬁ eAngHiP2tgoeas ioi fpsn asmot haeing a
pré‘d'efe?hrréﬂdﬁhﬁfﬁ@fépdaﬁ@%ﬁﬁtﬁotﬁ&'éggﬁﬁaﬂrtﬁe%sm il[%Othat is to be
generate laser beans serve as an ene
prosgsregle Tie dnvlitidaser psystass sagegrdinge tat then present embodlment is
co%ﬁ%dfé%ﬁlﬂiéf the BS&" be*&ﬁ%”ﬁ 1 ]aH:I 124 Cﬁa@r%é »dlffe‘ﬁﬁ'ﬁ GRVEIREMs from

havi n erent wavel engt fromea

ea?tt@@?ﬂ?ﬁ@d"iﬂb ingenhHpY ?%!nclﬁlﬁnﬁﬁ sUrEAgBst4 afdhe sipgiecscaa lens

14@r qﬁ @éﬁéﬁl ah m@nété/ Res Hay b%i%d @.&%eﬁﬁg[@ GCéF?KeHQ%O or
ctors | aser osScill ators capabl e eneratlng

i aséfhe @g!ﬂ% 4nis1RG aiilscPlerPhRroceed eaweﬁggaﬂsms Slidhe laser

beavay g term h>1 élﬁﬁg tHtiH ﬁeaﬁéoﬁvé %am%%kt)rfbe%lna &Ach 9GRS h hdam
era | e |

oiopiry Bpba5T iagteem hagsrking uiEase prie haneppdeans." e shutte

uni¢ss t50 bat located I batndeh2Re first laser dB@Idtdr B0 mﬂ@eﬁrsmahner

palt T, A e BB ara R 1ot RO e’ T2 L oE S scagner pair

132 e the dedim pathsarf thedasdribeamsddt mati d21.02.  Typi cal ly, the

| e TR SR R ST sl agcthedbh; boanRs iz oo

that lree laseobeargs (144 eandb2dnerel révenied f2i beingiraXsmitied to sides
oot BeyghEZRGsL Feli B0 Koy JbUEEE Sl g

scanners aser bea
emipdimept anadized/black @Itmmtantnlmm all‘eel&qedcﬂa the lbgamBalotkingf units
15% I?.eorﬁ Ftﬁﬁnc?é&ée%?&%%r&tﬁﬂé&é% t#RALLS bLaths A1 ¢ aﬁﬁ%zﬁ’e”"t €s
|nat|on 0] axl s gal vanoneter scanner and
Y a% he bgamteansmitting unjisatdaealiowthe ingideptlaserreams 111 and 121
to Eﬁ’ﬂﬁ%rﬁﬁe& o Haes.aég b4 Shocaty ﬁfmd%ﬂbé sitdd of fid 6S0R HdRsrhiting

|'aser beam 1 irst |aser
unitss $54.| de dhe Efﬁ?e"ta%b?qf@egte@!ﬁﬁ@p%% sayieg tyaugh gles formed at

theffQEhRIPENIS a theltn] PRtk Ihik2soem tted by the

second | aser oscillator 120. The single scan | ens 140

f oc A8 FapEROM Meds ghangs theylecations phihe hsar) blagkingsunitso a1 or

thet teant trasdmifing m‘»n@ 252l 56 G MRS Iaﬁéﬁ wefarrila3111 1am| 1§‘l21n§ﬂeﬁl‘5upon
orm.a

avl n re m ne
thechekS S BB RN prPPRRR TR ThE Boe oK BGr Bt 45T Or the
begm Oeasaittng 'Uﬂlﬁs M2t | Hags i thy HtRBpHE Cméaﬂ'lsnl@cmeeé e support

oreBgia % 1SR 195 % AHUNG GOUICP Brrlhion VERIERSiien @i fcking

megdeh18G.her are both incident upon an i nci dence surface

i1 M st BrEbrag 135 dh iand REAR oS ol g geam

traffmaittio uibik e18fhi t SThies Qiriging hemurb¢ opﬂowdes ppaegredort Herizontally
t
SRARG O Lplrt BRBKECIES, X WMoy e T B brh 8y g the

bl ocki ng unit 151 a bean1transn1tt|ng unit 152, and a
transport means. The shuttle units 150 are located in
between the first |aser oscillator 110 and the first
scanner 15 pair 131 and in between the second | aser
oscillator 120 and the second scanner pair 132, on the
beam pat hs of the | aser beans 111 and 121.
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The beam bl ocking units 151 entirely bl ock the |aser
beans 111 and 121 so that the |aser beans 111 and 121
are prevented frombeing transmtted to sides opposite
to incidence sides of the beam bl ocking units 151. In
the present 20 enbodi nent, anodi zed bl ack al um num
driyingt ssureg. e Inseaupporit brackei athdbisoettipleg tonthesbas 16h so as to

hdf S'r‘ﬂél rgdmowcarne%@wrohﬁ RRIOFRIPBIRS pe 152 'magi. ng"é'ﬁqber

eamtransmittin

1% i @weﬁw coupled éna rcptatscmal shadiraf theimotends zandtmtea@cks with the
raElEuﬁt{‘%h*beP fl5d fxdds tﬁé Qﬁ)%oﬂmbf ﬁa'at 0 Wﬁm tﬁ@ %@o@tsaea%d the

beam transm t ng units th present

PiRiAm GeAMRERt155 et isa ﬁ%ﬂ?’aﬁbmt h@“é‘M’@ﬁi HeRcdon { BB rragkig member

15%5H@Iobkébe Witﬁr ﬂhesﬁfﬂéﬁ mémbbe 158 &%ﬂllh@é}w}ﬂ&ég Jantitihufs, the
ransport means chan | ocat j ons of

SUPI%I1 Beagketh] fb%'la W@Chu & 1gcking ﬂlﬁmtteﬁé5g é%\ﬂ’fqdr TAAGH fPﬂPfﬁer with
thél fadkinglrRdmper 13mt Acberdl Igeﬂwe%@dr'énslbﬁth%rﬁéai}r?ﬂloblﬂﬁg deint 51
ﬁ n thetshut&t’e Lll_ﬂ ts?. g 8 %qopagate toward either

andie BealMeNYRIngd iS¢ £23 B¢ cBandede beam transnitting
uni tFhelGéhtroFat thedfochfiunst sfaths eain Blesking iunit| 1Bdesmdthe beam
racke

ne SRR i oA R a0 3 el PR EReing, Sipufity o begercrnad Ceing
a THser begyp aelectedafodretanidyg thel paser beamb el 10 e 12 ohavimg different
Chéﬁ%%r%géss@&lﬁgé lRg{am transmtting unit 152. The

POV des power for horizontally
r eci preolaaern hrgammemmmpo‘rm thatelest alldy®d @& botransriiiéd rtaythe

8 Gl 4o RfRed Bfcs G 1l 1hrp 9L Hiod 1515489 Y e e

units rib@ veflest fr9mrfeﬂeqtloamdrronse1 Qfoangr arg Sucident psie feary axpenders
as
10590 B el 80 R 1 Shrkekrhe ke s 11

andntZdy pad ke singlp scar le;nﬁc%iongay@ﬁ@se thes epl dwstgnees efithe laser
beRHRPPI arll #EK 8 #R3:izd\BER sb@leaéEBdeg t]eslﬂe %it %ﬁhe laser

pi ni on nmenber 155 rotate in forward or

beamSeZcH and Rhe TREIRIOMRY th@rmdtl-laﬁ%sysﬁ@r@racgem w the euseent

enftbodirént BaAIRE] WiEPvdrRES itydes Qﬁb}dée%%eréﬁ%stdhu%anb@@types
offspggort bracket 153 to which _the racki ng nenber 15

tefls {THE PeRRy eXprndrers Héo P Wﬁ&e%hwf ei@@ldes of the
firdCa gedmﬂh Yecahmst paeatid10asd 982t :Iaepéwaély bher &bﬂaﬂsﬁéﬂu tto the

oo bt P2, iy Yool 2 e B A cach
oﬁnzm t 151 and the beamtransmtting unit 152 nay enabl e
T e BE AR I RS LB T
beldkcthibad with teférbrcectut FIGh 8 aEbresianiple; thd subsiratect0) tnioh. is to
be processed, has four different material layers coated thereon, and is processed so
that desired characters or figures are marked on the top surfaces of the material
layers by using laser beams.
Referring to FIG. 6, a first material layer 102a, a second material layer 102b,
a third material layer 102¢, and a fourth material layer 102d are sequentially stacked
on the top surface of the substrate 102. Since the first material layer 102a, the
second material layer 102b, the third material layer 102¢, and the fourth maierial
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The | aser beans 111 and 121 that were allowed to be
transmtted to the 15 sides opposite to incidence
sides of the beamtransmitting units 152 of the
shuttle units 150 reflect fromreflection mrrors 101
and are incident upon beam expanders 160. The beam

layex l9R2d draye Ibiferemiyoptioal churacteristids dnopt each ofhet,hthe|lasagrbeam

431 i I O
eb3FBERca Indtfls TR o ERM FOR 50 Bninar 3R 407 vdd adfBitny o
panmetaﬁscpfmasgu heampfsugh apiie wavelangtin grefiuenayeantd puiee width of
ihffasteahser 20 beans 111 and 121. Therefore, the
mul'ti-laser system according to the current enbodi nment
can Frehithenfitsh lapgr penillataryiJ8coptrolp tier parameders gé the laggrsheam
113N6Lichads, ﬂiésw&\)@]’&%ﬂpffreau@r%r ahepuidd %ldtﬂ'ﬂ%r@&afé‘ be suitable for

ex anders are installed at up stream si des of the
prcpqe,sglpg mf@bmtﬂaia&@m&%paﬂcﬁ §ad1%§3 ﬁﬁocol'@”ed Iaser beam 111

(héremaﬂ@rt rofeirdd t@ﬁ@' ‘& st REBOBShrk Anéi&tea iR @bndifsBontd the first
di fferent wavel engt hs

% velay havi ng N

m*’%t?'éﬁh '@&%W t hlEqr. example, giRge g, sagtergl layeo o Whighs iy "EO

cheSicig 1038 |€LHietsllreH &Setfe ﬁ’}é‘a‘sltetmsofhe':b&ona Maaﬂehamra%ub@ozb an
descri bed. with refer nce

PR EHERESTb refiaven oG 1 ! Bristalaver THAMH dind e frs

lagdir beanamdenkedirstadontlidyress thao #ecEG " baeeter 1880 chs be marked
%oces%gd SO t|51at TS@J{ red characters or figures are

OMRY REP 8 INTHE {38 aces of the material 30l ayers by

usi Nnetezdter, theaesond laser osilfatorr 120y cérdrold (Re paramefdrs of the

B VB T T LSt B
suitdiel farrprocasgingrihe aecqndsmateheldaw 1026, g raliatés the cxfntrolled
Iasffggae%HP%H %Qreﬂwgﬁer Sl‘b]%?r@ P 6yd %%(E{I;Bt I%%érab%érﬁﬁﬁfder a first

he second nateri ayer
conitier) efito thsy second Zeaterian d:aytsh éozto therebyhmerkingehe "E@Y eharacter

10%92&1 '&?eV@eéiinfdf %@?u%l Pa%t)clﬁbb Chﬂﬁé?ﬁét%lgswq:ﬁutf IRTHRRELS of

her  'aser beam’absor pt ances

rempvm@ rtf@hflrSf Fseriah Lyan a0/ by alﬁl@g 4he §rsf daser Q@@@r Wndey theofirst
coﬁ@fléﬂmth@ “'EO@fchﬁrdcfé? eip3b erﬁ&? b& YRatkEP ohNBe WR¥SHE Hﬁ?é?lal layer

uenc pul se w d of the | aser beam 5First

10?h sy Pprﬂtgq“lngéb% Pa@gﬁfff"ﬁ &f %\P SeqeNLIasRNDERE Ynder e fissheoaditon
soGhatt the deas®y laléélaﬂééﬂjpas@écthr@‘gh th@ﬂrswmér%n@éﬁr 1023 and is

erifeBRSOT 51t PPectl RAtPRAlayer 1 Ggind s eciats Rantilod

set:dsml |6€atieai cﬁtécﬂy’s\@r&b tHeesBoAd ﬂnaéemar rey&refopr . referred
gL a filrst co diti

oot PherfistipdiosnlRgt 17 SuPl Re gumbidrs SRR se? Pedm g+,
sueh ag,tthé mgeltbagtar freequamh; aihd polst atth thérechao mdiﬁie afetbeam
i,S esi r.e 0

1 oA SEE HFENIT o8 PR e caetopn MasSl ekl AR AP A3 g s

entimlyealisatbeldayethe HiZiambigriaidayey 10Resd s $d¢ bé asitabldfeaprocessing

tnd B oty LR G A5 oo e R el o ) ¥t Gharer

refétred éahs & first leses beandinfersa secwy ¢dndition’) DR the ribird msterial

r ers
o 0P oTe s FBL T Rfaratiey i e 8 e o 4 1Ryl o
the lihitot\maéermrlaxﬁroﬂ%s Yidisinge f@eﬂ@hdaaﬁatt@an'alund@ryme second.
Sir}ﬁgrsr #iabobAd 'l&%leﬁséllrégcrc%tcfoﬂ%lﬁ%é gé%\’-r]et&?ré‘@f freliaser beam
ereinafter, referred to as "a sec aser beam
under a fi rst condition'") onto the second materi al
| ayer 102b, thereby marking the "EO' character 103b on
the second nmaterial |ayer 102b. Alternatively, w thout
t he process of

'_'.i
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20 renoving the first material l[ayer 102a by using the
first laser beamunder the first condition, the "EO'
character 103b may be marked on the second materi al
| ayer 102b by controlling the paraneters of the second
| aser beam under the first condition so that the

12t eionds| theavavieleagihp fsguency haroiug iset Wigttf theegof, ntatbersuitable for

ol 4Rl o ey {BeZ SR R D ind RENRIER ey pgom
127 weejnafter) mredtteamﬂac_end lageniaam tihder sesasadd penditidni bnto
the| ool m&%ighlayer 102d L?Srefoy ?ﬁkih@ﬁ Bf ASISR! él'la?éc%lr 113075@ d)g ﬁhe top

contr ol araneters | aser beam
surfare qfﬂ@fwa%ﬁ@f@lahlawrr@#dency and pul se width

t hengQfescied Q@Jvet Bk @ﬁ@%ﬁﬁ@%rléy%t&@%%&dh g ‘*EE@ chﬂ@nt

first and second nateri al Egers 102a and b and
emgpdimesat Wcﬁ—@@ér%é’élrbﬁif lpsRr P?rﬁ” tprerdere einkiting Jﬂ,séf beame I@ymg

difdfent ndt@cHtc8din foRE dMoffefS&idng sm'éﬂ-; sk fehd #ét focusing the
material |ayer 102c, and radi ates controll ed | aser

lasgeReAmS) When e %Jtﬁgﬁ'{eé}a‘"nﬂé\‘ @FF@B‘H of 6"35%” a'%hq\i'ﬂ%@'ff?@@*e?m'ca'

ché?iﬁ@t&méiﬁlg &fondt oﬁei%rfzm%efmm& it@p r@eégseahmet Q%Hs‘ﬂ'ate does not
eri a r C I‘ acC
negiblp Blovhtp RUBIRIG Svﬁ@m{s%\@grw@ br pEDRACHEL 1036 ren

acdcnyiBg td%cbdﬁyaltman@tdnbmsfom[ﬁé magsials di&la?emsmbsdﬁfe t WRerefore,
the s nd | aser, oscill at

d. Siml |
a J6TRA rrocehne st kst BRuSEE e o 556 Btem" 1 31 a0Gilan, the
sutﬁratc—i‘ i pmesse&lngslhg Eéseeqmmmsyselam‘tdd nult:eemnsdtsbltable for the

reshap o BTacYSES of 41 maPipEEST hE SubrFatoy Pl s caged
prdoeswingléh l(d‘lan’rmmdfter referred to as a second | aser

beam|%fﬁ aye Iecgﬁgllrutel%s%p) ﬁérﬂ taggqrﬁﬁ@rg the current

embhdimsot ean 1@erdibrmn at mfocegslnss qperawsoand Hbug gedude the time
rec{Tﬁét? 'fdrattle pf’%@ﬁsﬂg %g?rg’}lrt])nasé éh&%bﬂﬁﬁ:%\h%ﬁﬂeiieg%??ﬁgﬁ to? blrbﬁﬁctlon
peruyftifdiierent i ncl udes a pair of |aser OSCI Ilators for
em hfordiel 2eIhaP 28R Qﬁéhéll e, dé feLip&tRaRs, é%feé' Sitrafit§ of
from one anot her, a single scan ens or focusi ng
magasials, JspioceRsgidy f\'ﬂﬁ\éﬁﬁ Hlesw@trafstte sHiRh % §ystemr @ash .hﬁymg a

single 18 Vstifidter, %H'tﬂi’s ‘éhféxﬁér%Ve Wabh aalice & allgnment is needed
Characteristics fromaone egnot er needs to

be
in GFdSE e sBEFUrAtAlY BGERYS dedredo@SaRot’ HeegUhsalfoy Hewpver, the

" muiHia DR & SERBRINGEAYS M TuREhteehB&RMeRS 6 Ipakems dihat the

are _di fferent acc rdi ng to the optical ér}ara tel‘IStIC?
ce for

Progessing ORRAHoNS,R ${9q0 seyp dhe gesls reguireddo installa devi
peﬂﬁﬁﬁg@l:gﬁﬂ@ﬁﬁ@&h@ﬁk@an be perfor med in a si ngl e

TR g Smald Bipcr it Sl Tethr il Ferp i o gifer

embeslment bf theopreserd linvetisiac tidermerts of FOG. T hiadioatee iyaths safne

he subs rate, .and e
reryBres JaboR & 138 o d3e 3 ol 8RRl ther Sftoy Srugtges an
fursfiartseas doaser ofi thg toreshending peex ireﬁiﬁﬁil .'&Etmouglarﬁ Eeor dejailed
de@c!ngﬂ&{sqggéghﬂiﬂ bg%% d ons and thus reduce the tine
require or processi ng operations, thereby
i mp Refarring ttneFEim @ntthef mpltidaseart systere Opegording ttot thee current
errJMPEli?rf%YlF s cc?d%trh@t@? %%n?ﬁﬁmHeoﬁ]@ﬂ la84H bedtn Sl%’aérﬁ s frofno{h@‘afﬁst
of a plurality o errals, 1s processed by novin
t he substrate to suitable systens each haV|ng a slngle
| ayer oscillator, and thusg an expensive vision device
for alignnent is needed in order to accurately process
desired areas of the substrate. However, the 25
mul ti-laser system according to the current enbodi nment
can performall of the processing operations and thus
can save the costs required to install a device for
perform ng alignnment or the |iKke.
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FIG 7 is a schematic diagramof a nulti-laser system
accordi ng to anot her enbodi nent of the present

i nvention. Elenents of FIG 7, indicated by the sane
30 reference nunbers as those-of FIGS. 3 through 6,
have the sanme structures and functions as those of the

lasEP bESEREMN I & Gﬂﬁ%dlflﬂtoFﬁAGSas& bdHnd) Ghe Gectit %@éﬁbéﬁﬁ 121
er eo

r |ons rein
miticrian) tn Seppit Bgicdsoiliton 1 2Cis A i iin tag e Bland enc
tht@umerotw as&o@baﬁmnﬁ and d0$ tare pddisded on tihabubshaid 1025 through
th §r be i%)em'ttedfromthefirst | aser
eo%QQ?P%ﬁ ?”s_L is divided into two | aser beans, the
secThd raliidaseb esystel? Inchries t & dirdt r dividing eurdte2ohdor divigling the

el oSt 4, Ao ot ebEocal o/ kBt BB 2 for

dividing) thieeidcidantt $exond bader dteaml 021 irto dheg bwe hasesibegine, andifirst,

s -1 t [ u fd -
sol il 410 o e bbsbpals 241! o 25L160 o4 o B
Ioclabwsrorbteamumsltnate 162 on diahvtbe feus dasebeearss 141 gad dRAtiare to be
téfél ding unit 272 for dividing the incident second
aser beam 121 into the two | aser beans, and first,
secdmtiile présand embadimest: thenfirsdividiag upam apg the segend diviling

unigg?l\zm%ﬁh?héfﬁg&ﬁ@pﬁi@éfrg 'mﬁ'ﬁ’chl‘é‘ﬂ@ét'éU% oPth g lhadéﬁ’t%éér%%n%%‘l

> Tour laser beans 111 an are
and 02 héveard ¢heir incidenceridaseangr teansmit W'W@%W%t QféhGF I"P@?nt

Ias@i' Hééi’hé”ﬂ“l ‘H&H& 12217t$wﬁfhdsu9§teop?n@§|@l‘3 tﬁ’é:MhEﬁH@lﬁbeUé?diés 272 may

beam splitte | ect he i nci dent

I as dpe e r’ﬁssefl baarg 141 epvittechiining fin ‘ﬂé‘"l‘sfe" |°ﬁ‘a“"ﬂ%"n1:1é’ 1§ ,dgy&ed by
thea vt Hwﬁlih%nilrﬁlt bhe foeBRdrfhlega @@Q(moéphtt@re al perticle 6t tHeaf® et laser

e S T o B aeit bR oot 058, ORROSL L Lol Ml cpatnyt 11a,

on?ble lh’ftﬁdde‘nbé ?dd este e bplrtenrantil®ei @heti portkerd obshet firet laser
I rst dividln

o
pegnr i, fbithdp Tnsinen 26 the cRprr SRR BiosdgRRS TG & Histhatn
1111!£fdn€thé eide bppodie tb Hmn@ﬂéndats&re, ofNﬁ@k&m@mBﬁﬁteal ong a

<pl SvP ko Ph® Beht ooy el Gifed bR Focol 48 Bocator

120 &adividddLby thiei @bomdsdmldmgmtﬂt? 2 dfobgxanimde, @Imam pplittet, @rportion

N ey
aloBgra $exohy pathhi2 1ee omﬂte ingigencepsidapilthe beaimt snbtlerbynd e other
poé%ﬁqu(hé %é&‘&qao%% b?érﬁfu]@%h'c’ﬁ gl t?%)‘\gr%ﬂtegy J H% ﬁé’eﬁﬁ'%ﬂlitter

eam S
propagates ralcmg a secandcpsiil 1%té.eqn B SR qmsﬁem ﬂﬂﬁ m@dence side of

thd 5ddnEEhidy by the beam splitter, propagat es al ong a
secondIS aIEh 121a, on the inci dence side of the beam

spl |Tnheefaur laser hesmsol Heand 52 6F whish ngthst haveshaesrhangad are
incRRAMidohlthe %Ur%@ah@rbéﬁé@@ﬁ t2t3Q dzi?% ah#©39RhS FHu'r Ehi@fle units

158[‘0 pagat es al ong a second ,.on a sid

ap@ﬁhq Toui beam expandPtRe R0 tB%" @PU%%b&bfé‘srﬂ@,Eﬁ $qandens 140

soEB@o B@Ef ]éc?éﬁén @n@%ﬁﬁstﬂaléwmﬂ'uaﬂ-%lo 8é Mﬁe%bdoat hs have
been, ¢ are jncid

231.h5 JoultRes sypfamyacpoing Khahe awer@umrmlfq%@ﬂ%iﬁ A& e e

same effects as those of the multi-laser system of FIG. 3, and thus, detailed
descriptions thereof will be omitted.
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30 150 and the four beam expanders 160 and then
focused by the single scan |l ens 140 so as to be
projected on the substrate 102 that is to be

processed. The nmulti-|aser systemaccording to
the current enbodi nent al so has the sane effects as

t hode thé entbedimerits of dse presysit iaverdibn Fi Girst3asemakdlllates .and a

d _des f || t
PR PR SR TaRHIR! 6B eshEn g esdineems Dafih birthant paygipnotns
frdnassaich ostherl laet dmstzlied. a Foe eaaohpleq s lases codclllatoorfot lemtitting a
bR SN A 3R o £15bgyer aser vear
maakhermstal!edx drasleserosselliptonfagreniiting erthseribegmehavingha ploarkpulse
wBeF DB ety GRS M BT AR i e
begipetalladhtone lnear asaillator iy emiﬁias;@rlawd:manabaw@ & hwibfr@quency
I

Bl et sl s, 25600 A8 gl Soh oS oo
ingtalledr oscillator for en1tt|ng a Iaser beam havi ng a

! 9l QAR KN e derfioh kR bebf ekl sfh%nedﬁdtcliéseﬁbéa with

| aser beam havi n requenc e insta
refEERNGR |f%e¥%ﬁ'ép'ﬁ'b’£‘%%ﬂd'm<?ﬂi%ﬁler@9ﬁ 'h‘ﬁ'ﬁ bBé'@ﬁerﬁmofdldeﬂnﬁrqf grdinary

skBN® M &pthat Qﬁﬁddsbihanglé§ iR foraf eneassils rﬂa?bé R therein W|thout
enmbodi it MA be under st ood

[ 0
deaﬁ@nafcfh §E‘1" Iﬁp"lt rF"\dh%C%’Pt PREEeN dugerwﬁan@%geﬁ?df BY e
folwihgistaiisl s may be made thereln wi t hout departing from

the spirit and scope of the present invention as
defined by the following clains. Wat is clainmed is:
1.Amlti-laser systemconprising: a first |aser
oscillator emtting a first |laser beam a second | aser
oscillator emtting a second | aser beam 5a first
scanner pair receiving the first |aser beamenitted by
the first laser oscillator and deflecting the incident
first laser beamto a desired |location on a substrate
to be processed;
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a second scanner pair receiving the second | aser beam

emtted by the second | aser oscillator and defl ecting

the incident second | aser beamto a desired 10l ocati on

on the substrate to be processed; and a single
\Nhat%QﬁﬂHéﬁWE recei ving |laser beans that have been

dettected fromthe first and second scanner pairs,

f dcusi ngmuitzlasec systed bamerisingans to spots havi ng

det I di at t th
DR esSsd) SSedstaramiing p et dRe S R of oraim o
V"Q%%%bﬁd 'iéb%rfo'sbfﬁétdr%?ﬁiﬁlr@sé? kbt Plas@nBedie second

| aser oscillator emt |aser beams having different
wavigsk agamerf paimresriving dhidirst HseTHeam lenitted sut the first laser

oscilalies58 JRreCifly T nteBE st Pel edln (8T RHB; oBb06n on

substraviose gidceesadt pul se widths fromone another. 4. A
mul ti-laser system conpri Si n‘gl a first |aser
@s

odchetatdo scanier PaY @Cﬁl"ﬂ@ t @c%@alﬁsezst&%c@ﬁated by the
secony é}égér ?é&l'leltb@taﬂa daéﬂe%h@%é‘ ﬁ(ﬁ&@h‘i‘tdsr%mr Ia@@?%agl to a desired

afir scanner pai r elving the Tirst Taser beam
locatiognor thedsuhysttabe td bespimttmed asci | | ator and defl ecting

;g%@%:r%%gt I{agls %é&-ﬂ{/@éﬁ@ gg.]a\rtng tﬁafj ﬁg\llé Eggboﬁlgcpe% ﬁ'gm the

first aﬁ&%@ﬁ@ﬁd r&%lahnéuessﬂryl 1’6@u§|h§ tﬁs%eéwbasséelbs@ém@rfbtd;ﬁﬁs having
by the 30second | aser oscillator and deflecting the

predeienvinsshdiagetersda aster ragiatenspetsonithes sdestraieat i on on
the substrate to be processed; a scan | ens
recei ving | aser beans that have been defl ected from

the firpie andti-Eeepsdstenpoheainpdi wherdinties firgg tam oscillator and
recei ved Iaser beans to sgé)ts havi ngkﬁ;éredeter

the segppfdasarsoscyiatar ewitiagenbearsphayinghdifieesrdwarg afgihs from one
another.
3. The multi-laser system of claim 1, wherein the first laser oscillator and

the second laser oscillator emit laser beams having different pulse widths from one

another.

4. A multi-laser system comprising:

a first laser oscillator emitting a first laser beam;

a second laser oscillator emitting a second laser beam;

a first scanner pair receiving the first laser beam emitted by the first laser
oscillator and deflecting the incident first laser beam to a desired location on a
substrate to be processed;

a second scanner pair receiving the second laser beam emitied by the
second laser oscillator and deflecting the incident second laser beam to a desired
location on the substrate to be processed;

a scan lens receiving laser beams that have been deflected from the first and
second scanner pairs, focusing the received laser beams to spots having

predetermined diameters so as to radiate spots on the substrate;

12
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a first dividing unit installed between the first

| aser oscillator and the first scanner pair, receiving
the first | aser beam and dividing the received first

| aser beaminto two first |aser beans so that the two

fir oGt ) .

(et SARFHa R stARA bOGRE P RER (kB! BoehaRf i the firs
scanndéepaigarctivmgstheditst laasebearncnd dividingtie teloeiveddrsidlaser beam
) scanper ir, receiyi t he, second | aser beam an :
into twy R ASGT PRBMSC AL NS S0 TS% 490 DEBRMOAR D Obaed respectively
along ﬁ)ﬁfﬁ&@gbﬂ\%‘?%nﬁea“ so that the two second | aser beans

can proceed respectively along two second paths,

whesespnd tdigdingr wnit instalesr betaieencihepsdcons laser sseiliater eind the

orrespondin o the,10 wo, first | aser : .
seconf] SEBBRT e ra e e PHe Euse R sk e Ging” BRPag g geceived
second (i Veahfinto BRORELSRS [d96P bBaARNES that Hid 8P 8BEHIWIdser beams

the two second | aser beans proceedi ng al ong the two

can preeeeshtespectively along two second pafBsnul ti - | aser syst em of
aima . . i H-tas .
f ng@.A th%’{?ig%t\elél;%nﬁ%? ﬁgﬂtccizngﬁrﬁgésr f¥o gb%%@ﬁ&@%&}%%pgbdﬁBQO the

secon rrses a

two firshiaker ebhmct probéediof sdong tea deontfirdtaseths bardntlendecond scanner
. tran,srrit%vthe rest 50% . 6. The multi-| aser
pair cOIRTISesofWe | §FaANErS WAAIFeSRPNANRY ior dhe | iy, sesopf) 1ages, beams

proceﬁﬂﬁg gmﬁgqﬂg JdeR8RH pg%qg_l |ator emt | aser beans

avl ng erent wavel engths from one 20anot her.
7. The multi-laser systemof claim4, wherein the

e ¢ 1 08 iyl Tsen 2y Blef o i A BT eb Bt AEfis b Hviaing
unit areherBeEdYRT dividing unit comprises a beam splitter that reflects 50% of an

incident laser beam and transmits the rest 50%.

6. The mulii-laser system of claim 4, wherein the first laser oscillator and
the second laser oscillator emit laser beams having different wavelengths from one

another.

7. The multi-laser system of claim 4, wherein the first laser oscillator and
the second laser oscillator emit laser beams having different pulse widths from one

another.

8. A muiti-laser system comprising:

a first laser oscillator emitting a first laser beam;

a second laser oscillator emitting a second laser beam;

a first scanner pair receiving the first laser beam emitted by the first laser
oscillator and deflecting the incident first laser beam to a desired location on a
substrate to be processed;

a second scanner pair receiving the second laser beam emitted by the
second laser oscillator and deflecting the incident second laser beam to a desired

location on the substrate to be processed;

13
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8. Anulti-laser systemconprising: a first |aser
oscillator emtting a first |aser bean a second | aser

oscillator emtting a second | aser beam a

first scanner pai r receiving the first |aser beam

e éctaﬂqeﬁ % ader 3 sﬁ%‘?ﬁ%bé 'b%%ﬂfdefﬂ c%rﬂcthé'?igst and
€ 1 nci aser beam a desi re oca I'on on

second Smbanenat;mntsp ﬁmwmgcetheedecewed lasen beamedtscaputar having
air receiving the se | as memtted t he
prede%é ARatq 7 It Gt s PaeY PROH Bpatiase: W dent
Qﬂ@ bﬁ&eéag?%@ﬂoﬂgs djﬁsbééfﬁ EIS(?[@E@ thltoﬂ)rtéiﬁlrely blocking an

St rate to Scan
incidentetasuengn1 aa;beametiansmHMQ uattéObeehred.tefall@mn@dam ingident laser

beam 16 Be; Gkt 35T 3N e RN eaRR 10 chy et dseR.of one of the

beam fﬂjlcﬂmﬁ’ﬁgmﬁlt %ﬂd&ﬁetbéai‘rﬁ%ﬁ*smtﬁﬁ@mlt% thae tisdi RSkr 8kain i@NAcident
shuttle units eac nprising a beam bl ocking unit for
pon 6 PF L16yb4A BTG TE AN &1 e ERAmBRgHING. bear
transmtting unit for entirely allow ng an incident
| aser beamto be transnmitted, and a transport neans
for changing a |ocation of one of the beam bl ocki ng
unit and the beamtransmtting unit so that the | aser
beamis incident upon one of the beam bl ocking unit
and the beamtransmtting unit. 10
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