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METHOD OF MULTI - PROCESSI NG OBJECT USI NG POLYGON M RROR
BACKGROUND OF THE | NVENTION 1. Technical Field 5

[ 0001] The present invention relates to a nethod of
processi ng an object using a |aser, and in particul ar,
to a nethod of nulti-processing an object using a

pol ygon mrror that can optim ze processing
paranmeters according to properties of an object to be

PrOTESEE o BN T DCRRGEIgs DU posescT 1 2uc Rediat@sh Artrror
[0002] In order to form conponents with various

materials, such as wafers, netals, and plastics,
processi ng procedures, such as cutting and grooving,

are generally ”%ﬁ@?‘(@ﬁoﬁﬁb exampbe rdhleh ond

sem conduct or manufacturing process I s conpleted,

1 cu%éé 1ca11§l$ rforned to cut a plurallty of ChIpS
rmed on a into individual chips is performed.

wafer cuttin rocess is , inportant because it
[‘@ﬁécts th equarg?gnsndlw%%mv.’ffe/lfawngtoaa method of

subsequent process. present, a nmechani cal saw ng
PrREERIUVERR OPises laswca@ohﬁsww@di in gerdrigylpustd.a method
20 &0003] However, since the sem conductor wafer is
ofrmd bédprﬁceﬁﬁinﬁnéssobﬁ@Ctexampgea poly¥sonmorrbesshat can
and various materials, such as
OPtbmAdéepeobeBsingn@Baamem&teﬂadcnrdmmgttﬁxbrdﬁﬁﬂmﬁés of an
a problemin using the mechanical sawi ng nethod in

obfibat thippi pgoceccyisanndptbecdbengt pehgbbeks
weakened. Accordingly, new cutting 25 nethods have

2. begn pansigered. O these, a cutting nethod using 1

[0002] In order to form components with various materials,
such as wafers, metals, and plastics, processing procedures, such
as cutting and grooving, are generally needed. For example, after
a semiconductor manufacturing process is completed, cutting is
performed to cut a plurality of chips formed on a wafer into
individual chips is performed. The wafer cutting process is
impertant because it affects the guality and productivity during
asubsequentprocess. At present, amechanical sawingmethod that
uses a diamond blade is generally used.

[0003] However, since the semiconductor wafer is reduced in
thickness, for example, to 150}unor'less; and various materials,
such as low-dielectric-constant materials, are used, there is a
problem in using the mechanical sawing method in that chipping
occurs and the die strength is weakened. Accordingly, new cutting

methods have been considered. Of these, a cutting method using
1 ,
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a laser is being studied as a substitute for the
mechani cal sawi ng nethod. [0004] Meanwhil e, an object
to be processed with a laser may have a single | ayer
or a plurality of layers. If an object having 5 a
plurality of layers is processed on the sane
processing condition w thout considering different
characteristics of the plurality of layers, swelling

a Dis€xPlsOsé Dilg BRY:dQeeUs s af stibeti beradythetmrendit®l sawing
| ayers. [0005] That is, since the |ayers have

me¥hblerent optical, 10 physical, and chem ca
characteristics, the object should be processed

[Oﬁﬁﬁgr di ngM%%n%T_"LgSS%rQ%bg]%rcatr@gekg$ fr%rcets@%d Qgi:wadli%lser may
l'ayérs. However, "Th the existing dser processing
nmet hod ince a one-pass ,mde s used, cracks nay .
hagedP lzTalltqslte hga%%ﬁ ndar Jﬂbue]iabelele of Ejeayeaf/ée'r S,I%a‘ﬁla i SGfelaving
rst case, the cracks, may spread to the 15 chip _
a %%l%ie% ﬁ&yerfésulr% Progecerrorati GRel A Processing
yield. In addition, due to a |arge influence by the
copArztippayiEreekt@nFsiying diHd e s cheggchedypthes of the -
decreased. SUMVARY OF THE | NVENTI ON 20 [0006] The
pliupgéhtyonfhdevsasn féwmllizenl ¢n erkdépsionsohye odche at the
above-descri bed probl ens. An enbodi nent of the

boundanyibatwpeovtdeslayaeshod of multi-processing an
obj ect using a polygon mrror that can process an

[00b5ECt havhag ashuktinkayeheStiruedny enawsi aor géfdef eBbtical,
processi ng paraneters for individual |ayers, 25
phybecgby LAR' eUERY cRN0CesS:Re efifshGic@NCYne? object should be
processed according to processing parameters for the individual
‘layers. However, in the existing laser processing method, since
a one-pass mode is used, cracks may occur at the boundary between
the layers, and in the worst case, the cracks may spread to the
chip region, which may result in deterioration in the yield. 1In

addition, due to a large influence by the HAZ (Heat Effected Zone},

the die strength may be decreased.

SUMMARY OF THE INVENTION
[0006] The invention has been finalized in order to solve
the above-described problems. An embodiment of the invention
provides a method of multi-processing an object using a polygon
mirror that can process an object having a multilayer structure
using different processing parameters for individual layers,

thereby improving processing efficiency.
2
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[ 0007] Anot her enbodi nent of the invention provides a
met hod of nulti-processing an object using a pol ygon
mrror that can effectively prevent cracks occurring
during processing from spreading. 5 [0008] According
to an enbodi rent of the invention, there is provided
a nethod of multi-processing an object using a pol ygon
mrror. The nmethod includes setting different
[0p0T¢esSi N@gnopakanEhies$ihait ioFdtNé dudlertayer §r8F1@8s a method
object having a nultilayer structure, performng
ofl ABEE iPpREESSEAAGOANCYR9ELH ,3YR ?a'ﬁo@y%@nrﬁQkQBrtQhat can
be processed of ?he obj ect according to fhe set
h 09 ‘@gﬁ;e LN L ygo ;01 Or -
efg%?g?ﬁ?%?n whet er£§%$é%o?CgFP9%¥gtﬁgﬁﬁ§eﬂ%f%)e??ﬁpg from

ah bav!ng a mul tilayer structure are processed,
Spanéaﬁbglt is determined in the determ ning that not

of the |ayers are processed, progressing the .
[Ogébﬂorm nGocEAERY) 58eRPpFBRBOLIAGE [BOBOT ARTBRELAG, there
. to anot her enbodi nent of the invention, there is
1S BIRMASE 2 BRAIRGHO S MUk R it PSS ESEid hn b Jssjted e 1giango lygon

~a polygon mrror that perforns |aser processing on an
mipbpeet Havi mptdadul LnFaydessteeictine gsifdgransol pgonessing
mrror. The nmethod 20 includes scribing both edges of
papameyéon far bedprodessecd wfrd hé ambpgecthaavihyy @ multilayer
mul til ayer structure, setting processing paraneters
stfoctund] vipebbrhbygr saoér theoobs echghani @gp@sed layers in a
mul tilayer structure, perform ng |aser processing on

re@xPRsed lmyepsobBsaed! &G OFhé 0BG RLOCRSSSHAIG t B8 the set
obj ect according to the set 25 processing paraneters

pr8i 88 1 HSRANLICR ST LR & HSLRIA RiP90r, determining whether

ornot all of the layers of the object havingamultilayer structure
are processed, and if it is determined in the determining that
not all of the layers are processed, progressing the performing
of laser processing.

[0009] According to another embodiment c¢f the invention,
there is provided a method of multi-processing an object using
a polygon mirror that performs laser processing on an object
having a multilayer structure using a polygon mirror. The method
includes scribing both edges of a region to be processed of the
object having a multilayer structure, setting processing
parameters for individual layers of the object having amultilayer
structure, performing laser processing on exposed layers in a
region to be processed of the object according to the set

processing parameters using the polygon mirror, determining
3
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3 whether or not all of the layers of the object
having a nultilayer structure are processed, and if

it is determined in the determning that not all of
the | ayers are processed, progressing the performng
of | aser processing. 5 [0010] According to stil

anot her enbodi nent of the invention, there is

provi ded a nethod of mnulti-processing an object using

whatpely@oho 41 0ot Ak NEFY AE 13SehjRCeCRSSiNg Lhulbhlayer
obj ect having a nultilayer structure using a polygon

stFubEQke JRe MBINRRAJNC! udRs SeftisRg PLOGRSSIMNPined in the
paranmeters for individdal 10 l'ayers of the object

deE?%%Egé?ﬁgﬂ%ﬁ!é§¥%%%§5Fuﬁﬁgﬁ%vﬁ@§“%€é%%ﬁ%§g£%§ﬁfprogressing
+hRr age sed ct according to the set

of e
B BE e FlirBar tnorars BEPRGSSERY pol ygon m rror
Ogg irn1n|ng gther or not all of the layers of t he
[ P ct hatFrgr lﬁﬁltFPayéFl%%ru@PBFEeéreeﬁP8€é§§@E Pf the
it 15 is determined in the determ ning that not all of
inygetiaper share ipr prevdeed pr aptdid mf thel pereepeeaging an
of |aser processing, and healing the region to be
obpeot assiatt ¢f PrRggoeb] Bt roBRIIEF: DESCRIEHE ONsER PiBcessing on
DRAW NGS 20 [0011] FIG 1 is a diagramshow ng the
an confegutatviiony ef maltlaseerpsiocesisirg wppay at pslygongmarror.
polygon mrror that is applied to the invention.
Thé¢ Rk2AodH fc1ddes setfdions babtebkh Hgtgat Ak &r STEROIN@f vidual
mul ti-processi ng an object according to an enbodi nent

laPéréer &R oMY @Bving a multilayer structure, performing

‘laser processing on exposed layers in a region to be processed

of the object according to the set processing parameters using

the polygon mirror, determining whether or not all of the layers

of the object having a multilayer structure are processed, if it

is determined in the determining that not all of the layers are
processed, progressing the performing of laser processing, and

healing the region to be processed of the object.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIG. 1 is a diagram showing the configuration of a
laser processing apparatus using a polygon mirror that is applied
to the invention.
[0012] FIG. 2 is a flowchart illustrating a method of
multi-processing an object according to an embodiment of the

invention.
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4 [0013] FIG 3 is aflowhart illustrating a nethod
of multi-processing an object according to another
enbodi rent of the invention. [0014] FIGS. 4A and 4B
are diagrans illustrating an exanple 5 where an
object is processed by the processing nethod descri bed
wth reference to FIG 3. [0015] FIG 5 is a flowhart
illustrating a method of mnulti-processing an object

[oaeaQr di ngrtre . st3 | ki sanot hebwerhedi MeNMtustHatdhly a method of
i nvention. 10 [0016] FIGS. 6A and 6B are diagrans

mu%';&?ﬁk&é&%@%@?hr%ﬁﬁ@b@ aé’&ﬁ@%r@“t@@rﬁ%héxseﬁﬁ%%éﬁg of the

e procesSing nethod described wth reference
inELG 15, DESCRI PTION OF EXEMPLARY EMBODI MENTS 15 [0017]
Hereinafter, exenplary enbodi ments of the invention

i ,L be d i bed | tail with ref tq.th
(Ot mpany FRGC - dTARS® FBBI5~T5The GHArS an exanple
enbodi nents of the invention, a |aser processin ,
vhepharatdy S dG BREBERFEEA N iy Hré’cl?s%é&rﬁgnms’ﬁ&é?% figscribed

.20 maxim ze processing efficiency when an object is

wiphoE@E8EENCThEC| BEEF grocessing apparatus using a
pol ygon mrror has been described in Korean Patent

[0®pDli cati BAGN0.5 10s2@04£D0ReRIOT Vdilststriagd ifid ed method of
the applicant of the invention in the Korean

mul i eptrect sl nPraopebt yctffderdmdvancdt Bl a2@@4e rAembodiment
pol ygon mrror 25 has a plurality of reflecting

of sthi&é ateseayvomg the sane | ength and

[0016] FIGS. 6A and 6B are diagrams illustrating an example

where an object 1s processed by the processing method described

with reference to FIG. 5.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0017] Hereinafter, exemplary embodiments of the invention
will be described in detail with reference to the accompanying
drawings.

[0018] antheexemplaryembodiments<xftheinvention}ealaser
processing apparatus using a polygon mirror is used in order to
maximize processing efficiency when an object is processed. The
laser processing apparatus using a polygon mirror has been
described in Korean Patent Application No., 10-2004-0022270, which
is filed by the applicant of the invention in the Korean
Intelléctual Property Cffice on March 31, 2004. A polygon mirror

has a plurality of reflecting surfaces having the same length and
' 5
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5 rotates around a rotation axis. A description wll
now be given wth reference to FIG 1. [0019] FIG 1
is a diagram showi ng the configuration of a |aser
processi ng apparatus using a polygon mrror that is
applied 5 to the invention. [0020] As shown in FIG
1, a laser processing apparatus using a polygon
mrror includes a polygon mrror 10 that has a
roplatreal BiFpundfa refdacidmgsxser f ag el sk igd grotvatl@Snow be given
around a rotation axis 11, and a |lens 20 that

wiGel lreglksdhaserbegns reflected fromthe 10 reflecting
surfaces 12 of the polygon mrror 10. Here, the lens

[0%@9?5 pro%ﬁﬂﬁdltQSf%C%i%g?%ﬁg%h%%in%ntggi%g8?q€%gﬁ%9%n of a

40 (for exanple, wafer e cut I's a

(W . C from.the reflectin .
e 1 AT S Y b i B BV B A o B BB L e
t@éﬁpolxgon.nirror 10 rotates, as shown in (a) of
FIFGS 17VPREPRser beams are reflected froma start
[OBgrtion of the reflecting surface 12, and the

Plect ed APasevibdanElGr & @ RnProReasteptaRiRrajfus using
the lens 20. Accordingly, the reflected |aser beans '
a R VI Mégred byclues ensobpoandiverar ¢aIthati hpadi aflegality
20 at a corresponding |ocation Si of the object 40.
of[ ol ciNexy ,suasf asteowd 2i and oioftdd Grobpdwhemttdieion axis 11,
pol ygon mrror 10 further rotates, the |aser beans
andr @ rkefiectedthaameaiiiaddie 1pocti braak (e refdeCtf@gn the
surface 12, and the reflected | aser beans are
reEDet€eNy O BaEeNtISN oBOFhé PbOfgdhaikeds 20. There, the lens
20 is provided to face a stage 30, on which an object 40 (for
example, wafer) to be cut is placed, to collect the laser beams
reflected from the reflecting surfaces 12 of the polygon mirror
10.
[0021] When the polygon mirror 10 rotates, as shown in (a)
of FIG. 1, the laser beams are reflected from a start portion of
the reflecting surface 12, and the reflected laser beams are
incident on a left end of the lens 20. Accordingly, the reflected
laser beams are collected by the lens 20 and vertically irradiated
at a corresponding location S1 of the object 40.
{0022] Next, as shown in (b) of FIG. 1, when the polygonmirror
10 further rotates, the laser beams are reflected from a middle
porticn of the reflecting surface 12, and the reflected laser

beams are incident on a center portion of the lens 20. The

incident laser beam are collected by the lens 20 and vertically
6
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25 incident | aser beamare collected by the I ens 20
and vertically 6 irradiated at a correspondi ng
| ocation S2 of the wafer. [0023] Next, as shown in
(c) of FIG 1, when the polygon mrror 10 stil
further rotates, the |laser beans are reflected from an
end portion of the reflecting surface 12, and the
reflected | aser 5 beans are incident on a right end of
irtrhelibers 2Q. aAceet-dspghyingt heckntbdesk basernebgfafmsr.
are collected by the lens 20 and vertically

[obRBadi at egicat , & £ 9RERRPANIENG d PEAL Ilom%’h %etg@lygon mirror
waf er . [0024] As such, when the polygon n1rror

Or et ai espyuihigs ) aﬁ)ecrateb.sea@l"leaﬁgséyﬁg %ec?i%catl s d Xrom an

| ocation Si on the obj’ect 40 to t

enh:é]&rgr]lec%{ QIp tt,il?g ]Je(_}ﬁ%tc't%% ur%?% gLi ,?(ﬁ;lglt I ne %%flecte laser

to as a scanni n I'S DFOCGSSG

one refl ctln surfa 12 of _t mirror
oo d§s°FFe AT Hn 2 ighe ﬁa?m@ént%ﬁ 9P -bedrgordinaly,
reflected fron1the start portion. and the end portion
this ingd dedy b5 S6PREcE S Feliefbefedrt otha51lg8sy 20 and
scanni ng angle. [0025] Wen the | aser processing
vespban ol Vg rrsidig teseat abever<fseerded L pokfdon i pfdrhdg wafer.
used, the object can be processed with high accuracy

[0eaAdlat a his ghugpesten[0026p1FyGn i Tsom 10l owcdhiaes, the laser

illustrating a method of 20 nulti-processing an
beabj ecte decartidangdt dram WrdodicaRAbNOS 1 tdie thienvieeEOMO to the
[0027] In this enbodinent, the | aser processing

- loappasatss. u;sure@agttlhef&%veh@e%eeb@@npghyg@ntﬁérI@eawon 53

used to process an
is referred to as a scanning length S that is processed by one

reflecting surface 12 of the polygon mirror 10. In addition, an
angle between the laser beams reflected from the start portion
and the end portion of the reflecting surface 12 is referred to
as a scanning angle.

[0025] When the laser processing apparatus using the
above-described polygon mirror is used, the object can be
processed with high accuracy and at a high speed.

[00286] FIG. 2 1s a flowchart illustrating a method of

. multi-processing an object according to an embodiment of the

invention.
[0027] In this embodiment, the laser processing apparatus

using the above-described polygon mirror is used to process an

object having a multilayer structure.

[0028] To this end, first, processing parameters of the
7 .
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object having a nultilayer structure. 25 [0028] To

this end, first, processing paraneters of the 7

object for individual |ayers are set (Step 5110). The

prescri bed processing paraneters include |aser output

power, a rotation speed of the polygon mrror, a

transfer speed of the stage on which the object is

pl aced, an irradiation frequency of the |aser beam 5
obgrdtafdondalipasiutilon pird beel aser(sheans1{0029]THAf peescribed

the processing paraneters for the individual |ayers
pratessehg bheahdsersPHeeassicnd fARRAIA MU tUShEGet hea rotation

polygon mrror is driven to process exposed Iayers of

spkBg Obiget c(l%}g% mSL20}; 4 ErQHsféP%ia%% Bg%hé Q’Xg&e'cﬂl which

a region tO be DFOCESSEd I'S processe

he Ia ers.ar
th%?% essegg %? giégﬁlgf%d?%#lo? %ﬁ%q% C@?sng%F laser beam,
ocesse t he r oc n O herwise, that is, if
an@h% $3§%$sp?515é85r8§e§§%dga?%ﬁa?ﬁamthe process
%urns to Step S120. [0030] Here, the step of
[°é$ Lessi nfTERE BRBOBEACPAFENS BRIaNSTERE bBF ebbe (Lp@pvidual
S120) will be described in detail. First, the polygon
Laye¥s re §eiri Ven l(a&eéqopsyz@@ﬁlnan@tpméawag@m hiecholygon
the object is placed is transferred (Step 51220). At
mirpeys is myivdre tetragedss prpbecablpyveranstethedobneat (Step
direction opposite to a processing direction.
S1Bubsedueatl gxpbhedl asesr Hearsr dheaerddi@d 20 beSpepcessed is
S1230), and the emtted | aser beans are reflected from
prédessdéef liactkngeserhases Wether RO ¥8eNaM rgP@NUayers are
irradiated onto the object through the |ens.

processed (Step S130). If all of the layers are processed, the
process ends. Otherwise, that is, if the layers to be processed
remain, the process returns to Step $120.

[0030] Here, the step of processing the exposed layers of

the object (Step $120) will be described in detail. First, the

‘polygon mirror is driven (Step S1210), and the stage on which the

object is placed is transferred (Step S$S1220). At this time, the
stage is preferably transferred in a direction opposite to a
processing direction. Subsequently, the laser beams are emitted
{Step S81230), and the emitted laser beams are reflected from the
reflecting surfaces of the polygon mirror and irradiated onto the
object through the lens.

[0031] In such a manner, in this embodiment, when the object
having a multilayer structure is processed, the optimum

processing parameters for the individual layers are set, such that
8
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[0031] In such a manner, in this enbodi nent, when the

object having a nultilayer structure is processed,

the optimum 25 processing paraneters for the

i ndi vidual |ayers are set, such that 8 the |ayers are

processed according to different processing

paraneters. Therefore, swelling or explosion can be

prevented from occurring at the boundary between the
thkaylerygerd 08382] prdGesddds acddoanch@r tol ldistdditgpaocessing

method of 5 nulti-processing an object according to

pa2Bfkhersenbpgk Fend r Of éﬁEﬂll}QY%ﬁib%@io%qg%3kahnbEhﬁrevented

nmet hod of processing an object according to

nglu S ( 1 se
o LaPng 2 hs %%ﬁaﬁ?h’5&@?%‘?&9232%?9&% 0034
an o ct haying a er, Str re i
[oggggctly g?géeégeé b%llgggr hcrg ﬁjﬁha$:occng(huaqeth0d of
ence .in c ristic, between the |ayers,
mof 4" B SRR S = BP ATCPIECER i B i e BUPRGIBRE Of the
manufacturing yield may be deteriorated. For this
iny@BELAT - bot h edges of a region to be 15 processed are
scri bed before | aser processing, and then cutting 1is
[0933} or redIBythaseethpdcessprgreThenef anepbidetratecnfiing to
the cracks can be reduced. [0035] FIGS. 4A and 4B are
thi$ sgreodindn ustncdtidegsanibxagpl &temE 0 Jan aokj éeteirscutting
processed by the processing nmethod described 20 with
usimef es epekydon Fhizr3r [9036]sAB0shown in FIG 4a, when
active regions 420 and 430

[0034] When an object having a multilayer structure is

‘directly processed by laser, cracks may occur due to a difference

in characteristic between the layers. When the cracks spread to
an active region (chip region), manufacturing vyield may be
deteriorated. For this reason, both edges of a region to be
processed are scribed before laser processing, and then cutting
is performed by laser processing. Therefore, the rate of the
cracks can be reduced.

[0035] FIGS. 4A and 4B are diagrams illustrating an example
where an object is processed by the processing method described
with reference to FIG. 3.

[0036] As shown in FIG. 4a, when active regions 420 and 430
are formed in a semiconductor substrate 410, and then cutting is
performedrto separate the active regions from each other, first,
edges A of the region to be processed are processed by scribing.

[0037] Subsequently, as shown in FIG. 4B, the region to be
9
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are formed in a sem conductor substrate 410, and then

cutting is perforned to separate the active regions

fromeach other, first, edges A of the region to be

processed are processed by scribing. 25 [0037]

Subsequently, as shown in FIG 4B, the region to be 9

processed is renoved by the polygon mrror. Here, when

the region to be processed of the seniconductor
proubstedties 4é¢lohas by thdlddlvayermst Foe! UnRresi Whéardhe region

to FIG 2, the sem conductor substrate 410 is

toPned epabk¥speacessedndsi s hdi@iendr PREeSShRe $10 has =a
paraneters for the individual layers. [0038] In this

mu@HPQQQQE”Etr§EEh?EDgSEEM1Q§199r%P%ﬁﬁ? Qy t@ﬁe[%%§8§onductor

processi ng apparatls using a“polygon miT’Tror.

- t~ shown,-if ,healing is perforne fter .
=oRaPPiRs g 19 Wy Rl e Plerd Bt HAEl tnifgprocessing

cuttjng with 0 a | aser can_be effectively renoved.
paf%@ﬁ%fgﬁlﬁert%§ éﬁ?+%ﬁﬂﬂ%ﬁtl?Y?ﬁ§trating a net hod of
nulti-processing an object according to still another

[0R4Bbdi nent® H1ig wEodi@titonSCrobinp npebe psaiformed by the
processing is perforned on the object 15 having a

lap@f t Pragessre uepprea tes deksneay petygon miheoporti on
to be processed and spread to the active regions. In
[00392F enbDdouent noitn shraler, t afpriesdning hes cpaakte riteaim after
spreading, after the object is cut (Step S310), the
cutttingo(diem 922 healted Bems B82Q) oc2lr[ 8042hg cutting with
Specifically, first, the region to be processed is
a laser can be effectively removed.
[0040] FIG. 5 1is a flowchart illustrating a method of
multi-processing an object according to still another embodiment
of the invention.
[0041] When laser processing is performed on the object
having a multilayer structure, cracks may cccur in the portion

to be processed and spread to the active regions. In this

embodiment, in order to prevent the cracks from spreading, after

~the obje;t is cut (Step S310), the cut portion is healed (Step

5320) .

[0042] Specifically, first, the region to be processed is

cut by the laser processing apparatus using the polygon mirror.

At this time, when the object to be processed has a multilayer
structure, the object 1is preferably processed according to
different processing parameters for the individual layers by the

processing method described with reference to FIG. 2.
10
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cut by the | aser processing apparatus using the

polygon mrror. At this tinme, when the object to be

processed has a nultilayer structure, the object is

preferably processed according to different

processing paranmeters for the individual |ayers by the

25 processing nethod described with reference to FIG

2. 10 [0043] If cracks occur in the portion to be
[opuggessed 1qUE | Afks GHIINGn HRAIHANG iich PErbOIRAEdRed during

bond the cracked portions, théreby increasing

Ssi tfici ] +El d .

cultQ6ES h%%]lﬁalsq‘t ?lafirﬁé/rﬁgﬂgéé tEe%%gdG'%r?@ C](‘j;{:%]g(gc{)oims:lons’

di agrams g an exanp where an o
h A hod _d i bed ith
enBeRBFe AL RYs LG BEOERIRART REFERT RS 0 Fi on i
b h wh ' duct, bstrate 410,
(084840 ch SAEPoeoR GDRE 250 GHRSESE S0 T hAARS P8 sicample

subj ected to | aser processing using a polygon 10 )

Whire, @ oRtestkd SBPEeEGESER PRetHo MLTE 350 e MEideesdegcribed
of the substrate 410. [0046] In this case, if healing

with pefesened Be ERGwnSin FIG 6B, the cracked
portions are bonded. For exanple, in a case of a

[0845] con (Befesubsryr abveFIGhe 6dybsittr ata ikse tsweredthat 0 when a
silicon 15 dioxide (Si2) by healing, and then the

sent ack@dcpor tduons: e 4honded. wHicaorditigeyreyhensrankand 430
can be prevented fromspreading to the active

ar&egbonsd, [ Qg4ghbll%'@c%kémroygla%%orﬁc§@aéﬁﬁ%%sin a polygon
enbodi nents of the invention, before an object %aV|ng

mifrH tELAYRE BEUELW €4 $he portion to be processed of the
substrate 410.

[0046] In this case, if healing is performed as shown in FIG.
6B, the cracked portions are bonded. For example, in a case of
a silicon (Si) substrate, the substrate is turned into silicon

dioxide (Si0;) by healing, and then the cracked portions are

- bonded. Accordingly, the cracks can be prevented from spreading

to the active regions.

[0047] In summary, according to the embodiments of the
invention, before an object having a multilayer structure is
processed, different processing parameters for individual layers
are set, and the layers are sequentially processed. Therefore,
processing reliability and die strength can be improved.
[0048] In addition, before multi processing is performed
using a polygon mirror, edges of a portion to be processed are

scribed, and thus it is possible to deal with the cracks that occur
11
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20 processed, different processing paraneters for

i ndi vidual layers are set, and the |layers are

sequentially processed. Therefore, processing

reliability and die strength can be inproved. [0048]

In addition, before nmulti processing is perforned

using a polygon mrror, edges of a portion to be

processed are 25 scribed, and thus it is possible to
dudtealy W ddr bhecekacks.t hadrO6SHiord 1l wiiehi 1%k L28eks occur, the

processi ng. Furthernore, when the cracks occur, the

e LN &R i n ot o :

P e R B B TP T eai g T [ogg] ool

tol bethkh DerAPRALERL E0 kNase skilbed In the art that

5%various nodifications an anggé may be nmade

i,t.hout departi fromth co and L rit of the
(08483t | on ETHer bk APHAT Uito P RBECuRtbH S GOt (i art that
t he above, enbodinent is not limtative, but i
VaFFPH§tIP%‘S+€JeC?Bl%W aqspebragernBag copdiaste fiéhout departing
invention is defined by the appended clains rather
fropah oy crre ded GHigtitonl I pLagesitagnt heFieapdore, it should
therefore all changes and nodifications that fal

-bewitnfénshecdstiand Horimdswf anfreddineints isonoeqiiinakentise, but

of such netes and bounds are therefore i ntended to be
ile¢obtasetlvby inhallcladpesct4 0050 e Accopdi B tthd henvention is
enbodi nents of the invention, an 15 object having a

dephineal byytoé hpyengew tNathéf paenér chanasyerhst6scksption
processed according to opti mum processing paraneters

pr&8&di Ag didi Viduatnd AYES Se ANEERRY GLBCIERRSM iR& £ fons that
procesSi ng efficiency.

fall within metes and bounds of the claims, or equivalents of such
metes and bounds are therefore intended to be embraced by the
claims.

[0050] According tce the embodiments of the invention, an
object having a plurality of layers with different
characteristics is processed according to optimum processing
parameters for the individual layers, thereby increasing the
processing efficiency.

[0051] In addition, during laser processing with a polygon
mirror, the cracks that occur in the object can be minimized, and
even i1f the cracks occur, since healing is performed, the cracks

can be prevented from spreading. As a result, the manufacturing

vield and reliability of the device can be significantly improved.

12
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[0051] In addition, during |aser processing with a
polygon 20 mrror, the cracks that occur in the

obj ect can be mnimzed, and even if the cracks
occur, since healing is perfornmed, the cracks can be
prevented from spreading. As a result, the
manufacturing vyield and reliability of the device can
be significantly inproved. 12 WHAT IS CLAIMED I S: 1.

wHATNMethodaokEBUlLEL - processi ng an obj ect using a pol ygon
mrror that perforns |aser processing on an object

having @ mavhbh! & §fu 1RGNS UHNIn R ¥OUL Ad BOholygon

the nethod 5 conprising:’ setting processing _
miE?E?mEEl%rtséJe ft&rl?rg iad§JeE \.lel%;fggégsfztigt QS a%bjo% 'tecr]cavljlming a
a nmul tilayer ‘structure; p ormng faser processing on
sed layers in aregion to b rocessed of Lg
ma gAY R O HR R TS (HE Kbt r GOAYEIHy 16 TBar amblgr smethod
using,the pol ygon mrror; determ ning whether or not
COBPFlot"Phe | ayers of the object having a multilayer
structure are processed; and if it is determned in
t he SFEEME RFAGSERARI AT NGt Y s tlise 1ndywiguatelayers of the
processed, progressing the performng of laser 15
obpeotekavihgy 2.mThel heydéodsofuctarer 1, wherein the
perform ng of |aser processing includes: driving the
pol ygorforinrimer 1 a2@rt panséesihggorm stmgesd AaywaltisChint Beregion
object is placed; and
to be processed of the object according to the set processing
parameters using the polygon mirror;
determining whether or not all of the layers of the object
having a multilayer structure are processed; and
if it is determined in the determining that not all of the
layers are processed, progressing the performing of laser

processing.

2. The method of claim 1,

wherein the performing of laser processing includes:

driving the polygon mirror;

transferring a stage, on which the object is placed; and

emitting a laser beam and causing the emitted laser beam
to be reflected from a reflecting surface of the polygon mirror
and irradiated onto the region to be processed of the object

through a lens.

13
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emtting a | aser beam and causing the emtted | aser
beam to be reflected froma reflecting surface of the
polygon mrror and irradiated onto the region to be
processed of the object through a lens. 25 13 3. The
met hod of claim2, wherein the stage is transferred in
a direction opposite to a direction in which the

| aser beamis irradiated. 5 4. The nethod of claiml,

wher®j nthie rpkpeas sirng1pamaget ers incl ude | aser output
power, a rotation speed of the polygon mrror,

trang{ere speed s%fagféqﬁsSEQQ%sgﬁr%HClﬂnt Qedgme@%%ohsopposite

pl aced, an irradi ation frequency of 'aser beam
toagdﬁﬁaggfgbnpgﬁl&h99h0£héhfa£g§eﬁea%olgef9}a iafbd

met hod or nul processi ng an object usSing a ygo

mrror that perforns | aser processing on an object

having a rmultilayer structure using a polygon mrror,

the pethod 15 conpr|5|ng scribing both edges of a

region t8pBehreEesledL 8Lt he obj ect having a

mul tilayer structure; setting processing paraneters

for whﬁﬁeﬂruu%ne|@9@@@86#%h@arém@é@mha«ﬂqigld@ laser output

mul tilayer structure; 20 perform ng |aser processing
powﬁrex@osetcatliatyersmienl thethegioygdro e mrocessednefer speed

the object according to the set processing
of the stage on which the object is placed, an irradiation
frequency of the laser beam, and a focal position of the laser

beam.

5. A method of multi-processing an object using a polygon
mirror that performs laser processing on an object having a
multilayer structufe using a polygon mirror, the method
comprising:

scribing both edges of a region to be processed of the object
having a multilayer structure;

setting processing parameters for individual layers of the
object having a multilayer structure;

performing laser processing on exposed layers in the region
to be processed of the object according to the set processing
parameters using the polygon mirror;

determining whether or not all of the layers of the object
having a multilayer structure ﬁre processed; and

if it is determined in the determining that not all of the
14 '
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paraneters using the polygon mrror; determ ning
whet her or not all of the |ayers of the object having
a multilayer structure are processed; and 25 if it is
determned in the determining that not all of the 14
| ayers are processed, progressing the perform ng of
| aser processing. 6. The nethod of claim5, 5 wherein
the perform ng of |aser processing includes cutting
lal/be sexposeprbaressd, 7. pdhere®i hog @heCl péATSrmIGr &M laser
the perform ng of |aser processing includes: 10
prébk¥isAgqt he polygon mirror; transferring a stage on
whi ch tﬁe object is placed; and emtting a | aser beam
and causing the emtted | aser beam to be reflected
froma reflecting surface of the polygon mrror and
i rradi ated an the region to be processed of the
objggi &%g %%Sg Og ens™ 87 The method of claim S5,
mherq{n t he groces i ng. ar a ters include | aser. output ..
poweF e bt BEiRST DP Lt PoP Y YRS A PP oric lgrdes cutting
transfer speed 20 of the stage on which the object is
the| ggeasednlp¥eadi ati on frequency of the |aser beam
and a focal position of the |laser beam 9. The nethod
of claimb5, further conprising, after the

7. The method of claim 5,

wherein the performing of laser processing includes:

driving the polygon mirror;

transferring a stage on which the object is placed; and

emitting a laser beam and causing the emitted laser beam
to be reflected from a reflecting surface of the polygon mirror
and irradiated onto the region to be processed of the object

through a lens.

8. The method of claim 5,
wherein the processing parameters include laser output
power, a rotation speed of the polygon mirror, a transfer speed

of the stage on which the object is placed, an irradiation

frequency of the laser beam, and a focal position of the laser

beam.

9. The method of claim 5, further comprising, after the

progressing:
15
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25 progressing: 15 healing the region to be processed.
10. A nethod of nulti-processing an object using a
polygon mrror that perforns |aser processing on an
object having a 5 nultilayer structure using a

pol ygon mrror, the nmethod conprising: setting
processi ng paraneters for individual |ayers of the

obj ect having a nultilayer structure; performng | aser
pr ocessl gy athexpagash |y &5 prodesagion 10 to be
processed of the object according to the set
processing paraneters using the polygon mrror;
determ ning whether or not all of the |ayers of the

obj egf ﬁgﬁéﬁ‘ﬂo& d@hhhki‘@&gé%&g‘ikﬁr& %ﬁ e%rto&gfﬁﬁj& pplygon

if it 1s termned in th eterm ning that not a

: lLayers. are ocessed rogressing the . .
B o g S Ay Aroracbr bt SEhE Rhafrhgnet neving o
ion to be processed of the object. 11. The nethod
ol R Refy 1057 B6%Rer o the DoAY Brrrader The  method

rocessing includes cutting the exposed |ayers. 12.
CoftRglRebRod of claim 10, wherein the performng of

| 'aser processing includes: 25 driving the pol ygon
m r ittt ir® processing perameters for individual layers of the

object having a multilayer structure;

performing laser processing on exposed layers in a region
to be processed of the object according to the set processing
parameters using the polygon mirror;

determining whether or not all of the layers of the object
having a multilayer structure are processed;

if it is determined in the determining that not all of the
layers are processed, progressing the performing of laser
processing; and

healing the region to be processed of the object.

11, The method of claim 10,
wherein the performing of laser processing includes cutting

the exposed layers.

12. The method of claim 10,
wherein the performing of laser processing includes:

driving the polygon mirror;
16
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transferring a stage on which the object is placed;

and emtting a | aser beam and causing the emtted

| aser beamto be reflected froma reflecting surface

of the polygon mrror and irradiated onto the region

to be processed of the object 5 through a lens. 13.

The nmethod of claim 10, wherein the processing

paranmeters include |aser output power, a rotation
spead-0fs e pal YXTdGd 1T wia SH aftsf QibjsaQﬁ:e(is 10 Lfed; and
the stage on which the object is placed,

'rrfﬁﬂfﬂﬂbeﬂi@QM%ﬁp%e%BL%H% héﬁ%ﬁneeeﬂb éﬁgt9e30§§§er beam
position of the |laser beam

to be reflected from a reflecting surface of the polygon mirror

and irradiated onto the region to be processed of the object

through a lens.

13. The method of claim 10,
wherein the processing parameters include laser output

power, a rotation speed of the polygon mirror, a transfer speed

_of the stage on which the object is placed, an irradiation

frequency of the laser beam, and a focal position of the laser

beam.
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