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‘METHOD OF MJLTI - PROCESSI NG OBJECT USI NG POLYGON

‘M RROR BACKGROUND OF THE | NVENTI ON 1. Technical Field
[ 0001] The present invention relates to a nmethod of
processi ng an object using a |laser, and in
particular, to a nmethod of nulti-processing an object
using a polygon mrror that can optim ze processing
par-aneters according to properties of an object to be
processed and processing purposes. 10 2 Related Art
(00@2tHdD UFdeLE 0~ PROCESOMPORENES Wyt iy abdOHSON MIRROR
material s, such as wafers, netals, and plastics,
processi ng procedures, such as cutting and grOOV|ng,
are generally needed. For exanple, after a

~seni conduct or  MBHRAGROUIbNE FPFRE SRSy 1eRANP! et ed,
cutting is 15 performed to cut a plurality of ChIpS

1f orped, on.a watep into individual chips is perforned.

The wafer cutting process is inportant because it

[8bbeFts thenauglidown@and; Progueti VLY BULI g, o nethod of
processing an object using a léser, and in partiv;':ular, to a methed
of multi-processing an object using a polygon mirror that can
optimize proceséing parameters according to properties of an

cbject to be processed and processing purposes.

2. Related Art

[0002] -In order to form comporents with various materials,

suchasvmfers,amtals,andplastics,processingproﬁedures,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

impeortant because it_affects the quality and productivity during
asubsequentprobess. At present, amechanical sawingmethod that
uses a diamond blade is generally used.

[0003] However, since the semiconductor wafgr is reduced in
thiCkness, fof example, to 150}unor'less; and various materials,
such as loﬁ—dielectric—éonstaﬁt materials, are used, there is a
problem in using the mechaﬁical sawing method in that chipping
occursandthedi¢strengthisweakened- Accordingly, new cutting

methods have been considered. Of these, a cutting method using
1 .



a subsequent process. At present, a nechanical saw ng
nmet hod that uses a dianond bl ade is generally used.
20 [ 0003] However, since the sem conductor wafer is
reduced in thickness, for exanple, to 150 gmor |ess,
and various materials, such as
~lowdielectric-constant materials, are used, there is
a problemin using the nmechanical sawing nethod in
that chipping occurs and the die strength is
a 1¥RaKenedueAGCardHNel Y asNew Gkt i Ag 2 5rdret fredsndtaveical
been considered. O these, a cutting nethod using a
sawihggesthiod. bei ng studied as a substitute for the
[ooo'Ei‘iCh""“ﬂrjéia‘?‘n'whslﬂ’I ”%n”%‘bggﬁt 00941 Meanwhile, ,, 0%’1 §CLer
to be processetl with aser may have a single layer
may Ghva Plairafiet yawdr loayer slutdliag objlesterbavi ng s object
lurality of layers is processed on the sane

P i
havipg o se s} e bH t C6nwi # KOUT corsi BEPFRGAFRT éfbnfhe same

ro&haragt eri sgies of, the plywal i ty-plsikiayens. swekkbngne
or expl osion may occur at the boundary between the

‘charaayersstid£0005] That piyrsiiice vhe Jayers, hawelling or
di f.ferent optical sjcal ,..and, cheni ca
expItaeRo v SPREE oknEREapERboeRDup L EE By bgskaters-
[00CFICOr 0T gt t 01 Pl OCRSHRY paanmelgysrior hbke i ndinfedualt
l'ayers. However, in the existing | aser processing
optimetihod, Plaithicala omerpasen e i s et ci@eis Gy the
._Qgceur e un en .ay.er angd_.j

Objev(\:/ccacr stSIfi:%é%ie& t % c?‘g%i%ebsﬁs%epsp?éea CJtlgl}gt hzt%hi grgﬁg%%%lﬁl,g

. paranBtehs meagor esid . iimddetidnadr ataward.n theeyee) d.id n the
" addition, due to a large influence by the HAZ {Heat .
ex1 SEf Pectl 888 ZoREPCCEREYI B engt H Gfay? b8 Tt Fadblfc 18

used?L%éggﬁé QEyT$E%dﬁwﬂ%NEh£»ﬁoUndary between the lavers, and
- in the worst case, the cracks may spread to the chipuregion,
which may result in detericration in the yield. In additrxy
due to a large influence by the HAZ {Heat Effected Zone), the die

strength may be decreased.

SUMMARY OF THE INVENTION
[0006] Embodiments of the presenf invention have been
finalized in order to solve the above-described problems.
An embodiment of the invention provides a methed 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.



[ 0006] Enbodi nents of the present invention have been
finalized in order to solve the above-descri bed
probl enms. An enbodi ment of the invention provides a
met hod of nultiprocessing an object using a pol ygon
mrror that can process an object having a nultilayer
structure using different processing paraneters for
i ndi vi dual | ayers, thereby inproving processing
efficiency. [0007] Anot her enbodi nent of the
[0007)VeNnt RGOV iedBsdandtet hed ofhdrulitivept beessiregians a
obj ect using a polygon mrror that can effectively
metf@ﬁjevénmuéﬁacmowm fg GWieR§ préeesdi RgLY§emmirror
thatSPTLdi %Qfekgggé%gn QEQQEH@n_C@r%IEQ %%&ﬁﬁir@ép%}rﬂ{g
the T nvention, thére is provided a nethod of
proaas 4 ingrioces siprgadngbj ect - usi ng a pol ygon mrror
, at perforns | aser processi ng op. an obj ect  having
fooiﬁﬁl Ui lagBr SErURRTNGE us‘r”n‘é‘ a %ol €Jg‘o~°;1]° mg‘r?Poer‘it ch D the
invdiRtiRed aoRPEl Sisngrovetibling ReReRSSIdTY maraimel el fimg
i ndi vidual layers of the object having the nmultilayer
an  strjgettur 831a¥ |eaP ly@enof i HECT ayded hagrhgrms laser
prodidd SIENLAPrOcessi Ng. panappler s RELEOTALDY |AS8lcture
processi ng on exposed ones of the individual Tayers
usindgn a nediverort omberpr pcesseduethddecobpedtiageorsdhitiging
to the set processing paraneters for the respective .
PTOGGH MY RIS dShg Tt Vwajlg&ﬁyrﬁrrsr&if the opject
havOg} ermeni g1 Whel her i MRLwAld, obtthesdayergoofothahe
obj ect having the nultilayer structure are - .
layerodessoty @ntféfent pwockseiig nedlrdme tdies derarin miiig
that not_all of the |layers are prgcessed, Drogressi
135 AU NG b TRUEH prSebah nge TOODE T Tt
in aceepdancedMbd prseespddasgrecthof obhectnwenbirding to
there is provided a nethod of nulti-processing an |
the gppedt URTIRF DS PO ygBA TATEESE St haltOer Fbfns TEZECTLIVE
1nd PFQGESST 19,005 am ORjECly DavEAg o8, MHitidAY.eraStd Met g,
using a poyygon mrror, the ne?hod conpri si ng:
whelderi bimgqdiotdl. leddes hef layeegi ofi tbebebpeotebsednofthe
. the object having a nultilayer structure; setting
processi ng paraneters for individual |ayers of the
object having a nultilayer structure; performng
| aser processing on exposed layers in the region to
~be processed of the object according to the set
processi ng paranmeters using the polygon mrror;
determ ning whether or not all of the layers of the’
obj ect having a nultilayer structure are processed;
and if it is determined in the determ ning that not
all of the layers are processed, progressing the
perform ng of |aser processing. [0010] In
accordance with a third aspect of the invention,
there is provided a nethod of multi-processing an
obj ect using a polygon mrror that perforns |aser
processi ng on an object having a nultilayer structure
using a polygon mrror, the method conpri sing:
setting processing paraneters for individual |ayers
of the object having the nultilayer structure, at
| east two of the layers having different processing
paraneters; perform ng |aser processing on exposed
| ayers in a region to be processed of the object
according to the set processing paraneters for the
respective individual |ayers using the polygon
mrror; determ ning whether or not all of the layers
of the object having the nultilayer structure are
processed; if it is determned in the determ ning
that not all of the |ayers are processed, progressing
the perform ng of |aser processing; and healing the
region to be processed of the object. BRIEF
DESCRI PTI ON OF THE DRAW NGS



[0011]FIG 1 is a diagram show ng the configuration
- of a laser processing apparatus using a polygon

mrror that is applied to the invention. [0012]FIG 2

is a flomhart illustrating a nmethod of

mul ti - processing an object according to an enbodi nent

of the invention. [O0013]FIG 3 is a flowchart

illustrating a nmethod of nulti-processing an object
mulagteydrng steuanatrker cenbodpnentsofdt heandventi onit  is

0014] FI GS. 4A and- 4B are diagra il Lustrating an
GebRAORA. 5 whl o Oy e | SUksSdd By thE 127ers
arePr geessiRadet hedjdeseribed vt h gafeienae t fl Gader

[0015] FI G 5is a flowchart illustrating a nmethod of
pProgapeingr ocessi ng an obj ect according to still another
od n nv Lon.. 10 1 E A
[00852 ngSrgﬁ% |IEustra$ﬂ%61an ei%%SQ%ﬁ %%%552 0 ec?ﬁ

investpengceskedebyst peopt aedssi mgthetihod ﬂe$ti+bedc@5£hng
an rc?gjeéc:etnc?lstlglgl:lag psolygon mirror that performs laser
processing on an object having a mnultilayer structure
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
‘ paiameters for individual lavers 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 alll of the
Vlayers 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.

3a



DESCRI PTI ON OF EXEMPLARY EMBCODI MENTS 15
[0017] Herei nafter, exenplary enbodi nents of the
invention will be described in detail with reference
to the acconpanying drawi ngs. [0018]1n the exenplary
enbodi nents of the invention, a |aser processing
apparatus using a polygon mrror-is used in order to
20 maxi'm ze processing efficiency when an object is
processed. The | aser processing apparatus using a

[001pQ! goRd¥b-Eancbawibeen dasedi bedetn Kor eam Rawention,
Application No. 10-2004-0022270, which is filed by
therghd sapplovasRe 6f B 9hveht Fion HinPrRECRSAS4Nn an object

u51ngp%F :?d&ﬁ ﬁ?f%?%t¥hg{fgg§f8?mgaﬁ%% f%g%%51ng on

mrror has lurality o ectlng
an cmjre‘ca:cdsam ng mhelt&a]m/elrengthuandre r utsangs aarpohdgan

ni e 3o axis. A description will nowbe oiven with,,

parameters for individual layers of the object having the
multilayer structure, at least two of the layers having
different | preocessing parameters; performing laser -
processing on exposed layers in a region to be processed
of the object according to the set processing pérameters
for the .respective individual layers using the polygon
mirror; determining whether or not all of the layers of
the object having the multilayer structure are processed;
if it is determined in the determining that not all'of;the
layers are processed; progressing the performing of Iaser
procéssing; 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 usinghea 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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of a | aser processing apparatus using a polygon
mrror that is applied 5 to the invention. [0020] As
shown in FIG 1, a | aser processing apparatus using a
pol ygon mrror includes a polygon mrror 10 that has
a plurality of reflecting surfaces 12 and rotates
around a rotation axis 11, -and a |l ens 20 that
collects laser beans reflected fromthe 10 reflecting

kaces 1 f &h o] r h I
: [?léb'iISg or owg%lgd ?o%fso eyﬂew@l&fﬁ’ J.igusgﬁ{a@ nd N& n?e'%%odr of

ace a st age 30, an obj ect

t
At cBroThe il an UREL d &R SRt A Sonblimenc of wne
l&@ggggﬁﬁ 12 of the pol ygon n1rror 10. 15 [0021] When

he polygon mrror 10 rotates, as shomn in (a) of
1, S [ ro

{port on of‘@#ﬂ% (riéf lg%{%%ngrgu# r %ﬁsd

e lLaser_ beans arg dent o a left f X
A RS EaPePl oty wiiS s hafgsoriped
ngg co}lected Eg ens 20 and vertlcally
i'rr adi a?ed“ﬁb corresponding | ocation S1 of the

| ect 40. 02 1Next of FIG 1,
CRAEF S el oag e e PR i her L iticna e ngspa of
aps_are reflecte% froma mddle portion of the
mFg‘FJr RIHY U A€ ﬂ?CtaFrﬁFoc%“rge"f‘?éH U ARt e Tpgahpdiment
re incident, on a center portion of the Iens 20. The
gStW%d?HﬁﬁF”FE%er beam are collected by the lens 20

and vertlcalky
[0016} . 6A and 6B are diagrams illustrating an example

ITJ]E %:eStgafa'ﬁ example

where an object is processed by the processing méthod described

with reference to FIG. 5.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

T [0017] Hereinafter, 'exemplery embodiments of the invention

will be described in detail with reference to the accompanying

~drawings.

--{0018] In the exemplary embodiments of the invention., a larser

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 peolygon mirror has been

described in Korean Patent ApplicationNo. 10-2004-0022270, which
is filed by the applicant of the invention in the Korean
Intellectual Property Office on March 31, 2004. Apolygonmirror

has a plurality of reflecting surfaces having the same length and




eme-b-ff-gli-at-ed--at- a -cor-respondi-ng-l-ocati-on-S2-of—the— e -
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wafer. [0023] Next, as shown in (c) of FIG 1, when

the polygon mrror 10 still further rotates, the

| aser beans are reflected froman end portion of the
reflecting surface 12, and the reflected |laser 5

beans are incident on a right end of the |ens 20.
Accordingly, the incident | aser beans are coll ected

by the lens 20 and vertically irradiated at a
ﬁ%art%%pgpc%&% al 8(8) tOfh %%igf. tﬁ@te‘é@&?%tim& Qﬁ% ] n@ﬁ be given

such, when the ygon mrror 10 rotates, the laser

Qa8 2Le | LL ad] | fromthe location 31 on the
0 JeCF %geto ?ﬁ%ag Hbcatlon 33. Alength fromthe

t.i on 5 0 the | ocati 5 is. referred t.0 as.a
IR no 1Rtk oo (At doaubug T (B nBhedon of

S SELD8  866. 12, L oL 6, BSLIRRI UL, B 1, oo

Q;?ﬁkthgvsﬁgrt portion and the end portion of the
re ec%ln% UWtace 12 is referred to 15 as a scanni ng
cessi ng appar at us:

BEERE « he AbOUEVTeUt Fifod o raen THT TR G SR iHpusing
object can be processed wiith high accuracy and at a )
SR PRI T 006 ERES 2PPLYaCt MoreRart) PhFhdera Phgralicy
o3 TBLfiod of 20 multi-processing an_obj ect according . oy,
and a_lens'ZO that collects laser beams reflected from the
reflecting surfaces 12 of the éolygon,mirror 10. Here, the lens
éo:is provided to face a stagé 30, on which an cbject 40l(fo:
example} wafer) to be cut is placed, to collect the laser beamé
reflected from the réflecting surfaces 12 of the pelygon mirror
10.

[0021] When the polygon mirror 10 rotates, as shown in {a)

" of FIG. 1, the laser beams are reflected from a start porticon of

the reflecting surfacerlz, and the reflected laser heams 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

portion 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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rbgggréhgfe c% ndl n o II:L Bl BYS'SF 2hE Pél%a‘ﬁ)sedAéCQ'Bz_ecﬁ’lngly,

- {00241 As such, when the polygon mirror 10 rotates, the laser

: location'SB. A length from the location 81 to the location 53

‘a8 a scanning angle.

apparatus usi ng the above descri bed pongon mrror is
used to process an object having a nmultilayer
structure. 25 [0028] To this end, first, processing
paraneters of the 7 object for individual |ayers are
set (Step 5110) . The prescribed processing
paranmeters include | aser output power, a rotation
speed of the polygon mirror, a transfer speed of the

j&&%@&a@@d“&%¢31ddE%é@ﬂo%@&n531@&£@€5h BN it kadi abEen,
frequency of the |aser beam 5 and a focal position

[RloBhe | asgL.beamsH 0281 ALY e dilte Pr AR8SHBD 0l ygon mirror
paraneters for the individual layers are set, the

1388t 1 PrAGRSENELAPRM AthS YSLDY HRRsPRLY GUF IBHERN from an

is driven to process exposed |ayers of the obj ect

&@%&é&% thkfl -8 &XPORELLHPREL 1haYsld Hhe a:erfe@ceed laser

processed is 10 processed It is determ ned

of the yers are processe

tﬂéo%%%idgﬂgsla%geﬂq‘#a%% él_fleatcéﬁedted”bgy'%c?rzfég B8 and

ocesse rocess returns St'e

v[e?{?%@alfﬂ Srri i SIER: Y HFRSERHNSN caet’i%%?é’of%%rﬁafer..

beams are irradiated from the location 51 on the object 40 to the

is referred to as a soanning length S that is processed by one
reflecting surface 12 of the polygonumirror.lo. 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

-[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.

[002€] FIG. 2 1s a flowchart illiustrating a method of
multi-processing an cbject 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 S
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15 the object(Step 3120w I be describedin

detail. First, the polygon mrror is driven (Step

51210), and the stage on which the object is placed

Is transferred (Step 81220) . At this tinme, the stage

_is preferably transferred in a direction opposite to

a processing direction. Subsequently, the | aser beans

are emtted 20 (Step S1230) , and the emtted | aser
~beans are reflected fromthe reflecting surfaces of
obhecpU ORI IR TR el aagkis hadi altedsoat 81the . objiechrescribed

through the lens. [0031]In such a manner, . in this :

pebbeds MBgt pa et dihe iokileele 1aser Bavpng §oﬁé’flléai’@fatlon
structure |s processed, the optimum 25 processing

spacam ers pboygbhaiikRdhViduahnd AYeES88 @ rS€le s8HE8 on which
that the Fayers are processed according to different

tREQASRSINYs plaPRHANERL €F8aaThersd %equéweyldfngh@&aser bean,
expl osi on can be prevented fromoccurring at the

aﬁaugd%aapega/ﬁ%qohhefl @M@rﬁasép%’@énﬁ G 3is a

[ owchart il ustratlng a nethod of 5 nultl-proceSS|ng

ect f e: '
R L ST

109 201 ACC0F SR 1004 s cembadLrmntn d-nclud 65 LB voon

aser “cutting a pol ygonm mrror

m%%%lp 552%9:)1Ve;10 %?}?%é%eg;e%x%%sggj fzﬂzef@vdimlhg object (Step

l"ayer struc
5120). 1If an exposed upper layer in a region to be processed is

processed, it is determined whether or not all of the lavers are

" processed {(Step 5130}. If all of the layers are pr_ocesrsed, the

15

29

25

_process ends. Otherwise, that is, if the layers to be processed

remain, the process returns to Step 35129,
[0030] Here, the step of proeessihg the ex¥posed layers of

the object (Step S120) will bé described in detail. First, the

. polygon mirror is driven (Step S1210}, and the stage on which the

object is placed lS transferred (Step 31220). At this time, the
stage is preferably transferred in a direction opposite to a
processing direction. Subsequently, the laser beams are emitted

{Step S1230), and the efnitted iéser 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 optimunm

processing parameters for the individual layers are set, such that
8
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a difference in characteristic between the | ayers.
When the cracks spread to an active region (chip
region), manufacturing yield nmay be deteriorated. For
this reason, both edges of a region to be 15
processed are scribed before | aser processing, and
then cutting is perfornmed by | aser processing.
Therefore, the rate of the cracks can be reduced.

ﬁfgosﬂﬂrgs-ar@ ﬁP@cé"&éﬁ eacgé%@ﬁs #d 1 H§Ef§£éﬁ‘% BBocessing

exanple where an object .is processed by the

p%_rr%ﬁgﬁék g %%IE%‘EOSE?C%%@f%gl’?gom\%‘eégpfgéf&ﬁ%% L Eg%ented

036] As shown 1n F n active regions

.gggg ?EQuﬁffhéfHQ“%%é %OﬂFgﬁP}cﬁ@%ﬁééﬁ“fﬁiuqa&e Le 410,

eén cutting is per ed to separate the active

[bggggns fr?ﬂ&?a§hj%$h§rf1£k£§£ t69Q§3'€&8{i%§ear%%e%$d of
to processed are processe _%y SCFI%Ing. o
903 7] SUDSEAUENLY Y, 535 SHOWL 10 F) G BB L NBLEATLIR: of the
0 be" -proces I'S-removed by t'he polygon nirror.
re,.when the region to be processed of the

. ] l_b
&M cofduct or substrate 410 has a nultil ayer

the sem cond

BRB4ET ot o T o Hes e betl ah| braR e d T ePa Bl FREpEding o

PSSR R B AR 8L I Bl LS i
Bl oS pocesai1g, agpaLAlyS upl g 2 Polyaon

gerforned after ) - . . .
[0034] When an object having & multilayer structure is

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

in characteristic between-the léyers. When the cracks spread to
an active region (chip ;&egion) , manufacturing yield may be
deteriorated. For this reason, both edges of a region to be
pr_ocessed are scribed before laserl processing, and then cutting
is pel;formed by laser proc-essing.” Therefore, the rate of the
cracks can be reduced.

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

[0036] As shown in FIG. 4da, when active regions 420 and 430

~are formed in a semiconductor substrate 4190, and then cutting is

performed to separate the active regions from each other, first,

edges A of the region to berprocessed are processad by scribing.

[CGG37] 'Subsequently, as shown in FIG. 4B, the region to be -

9

di-rectty-proecessed-by-taser;--cracks my-occur—due-to—-




10

- 15

20

25

cut t-i-ng-{-St-ep- S220)—the—cracks -t hat-ececur—dur-ing
cutting with 10 a | aser can be effectively renoved.
[0040]FIG 5 is a flowhart illustrating a method of
mul ti-processing an object according to still another
enbodi nent of the invention. [0041] When | aser
processing is perfornmed on the object 15 having a

mul til ayer structure, cracks may occur in the portion
to be processed and spread to the active regions. In

grli-e seBRadi PEMved By @hASSo R Ve t hBeLk agksnfiM-egion
spreading, after the object is cut (Step 3310) t he

QUtbepoE beBsisy heal 89\ SLER; 32t A0 substrate 410 has a
0042] Specifically, first, the region to be processed .

mh§t§§5 Dy E%@hé@%?gt‘Ef%%%ﬁ%l%gt%p@%ﬁatgs %ﬁbngeﬁbgonductor

pol ygon mrror time; when the 6bject

" sBbS ?ﬁ%%Q1%aﬁs rgyg%é f%g%‘?%EQEEQI té%%fg§§ggp£506551ng

preferabl’y processe I'tTreren

pBKﬁQﬁgééfggf&art%%eﬁ%ﬁt §585h9a$%94 vidual |ayef8 by

rocessin escr d with reference to

15bSay 2 10; %@%%%“w'%%@%g% LRI NB e

cr ac?<ed pOI‘I% 1 ons I NCreasi
ffICIenC %po 4 and GB re di agrans
1Er e P 5 eparprao ooTS 2 bAlfoh AFLEGE.
{0039] Though not shown, if healing is performed after

cutting (Step $220), the cracks that occur during cuttlng with

‘a laser can be effectlvely removed

00407 FIG. 5 is a flowchart illustrating a method of

multi-processing an object accordiﬁgix)still.another‘embodiment
of the inventiocn.

[0041] When iaser ﬁrocessing is performed on- the objgct
having a multiiayer structure, cracks may occur in the portion
to be procésséd-and spread to the aétive regibns}. In this

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

'the okject is cut (Step 3310), 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 1z preferably processed according tc
different processing parameters for the individual layers by the

processing method described with reference to FIG. 2.
- 10

it e e
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described with reference to FIG 5. [0045] Referring
to FIG 6A, it can be seen that, when a sem conductor
substrate 410, in which active regions 420 and 430
are formed, is subjected to |aser processing using a
pol ygon 10 mirror, cracks B occur in the portion to
be processed of the substrate 410. [0046] I n this
case, if healing is performed as shown in FIG. - 6B,

[‘b'&%:ﬁr ackegeporl. kg”@c%ﬁl{ EQ{}f’e ? 59%6 ;?rode%s%d during -

case of a sTlicon ( strate
§8P£hons,

e crat rons are bon ngl
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Therefg erénce to FIG. 5.

[0045] Referrlng to FIG. 6A, it can be seen that, when a

semiconductor substrate 410, in which active regions 420 and 430

are formed, is subjected to laser processing using a polygon

- mirror, cracks B occur in the portioh to be processed of the

substrate 410.

[0046]  1In 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 (8i0.) 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,differentprocessingparametersfbrjjmividuallayars

are sét, and the lavers are sequentially processed. Therefore,
proééssing reliability and die strengﬁh can be improved.

[oo4si In addition, before multi processing is performed
using a polygon mirror, edgeé 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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pr-ocessi ng-reltiabi ity and-dire—strength-can be
i nproved. [0048]In addition, before nmulti processing
i s perforned using a polygon mrror, edges of a
portion to be processed are 25 scribed, and thus itis
possible to deal with the cracks that occur 11

during | aser processing. Furthernore, when the cracks
occur, the cracked portions are bonded by heal i ng,
and thus it is possible to prevent the cracks from

df%h}ﬁﬁﬁdia%%r R4 dith i | 1y Der ARPRAEE NindrPt h 8RS8 cRKIJIRE, the
in the art that various nodifications and changes

JrayReqanmde- \Wdhaut depard bﬁghéépﬂié hensCeRes aRdi s posszble

spirit of the invention. refore, it should be

tgng%%f?@&ﬂ&a&rg&& %Qe}ﬁesgfz@&ﬁ&:g. i's not

l[imtative, but 1llustrative in aspects. The

(9628 Of the i ﬁeﬂé'%i&r&g%”ﬁ%@ sﬁqﬁ%l@&pﬁ{‘%%% art that

clarms rather t b scription 10 precedi

vgg ?ﬁﬁ% %f ALe Ald o gﬁgoun G@P%Fnﬂzgaé 'v&atwogbasdepamﬂg

nmetes an e clains,

fgggt eg@{% bféldgg%;kaﬁg% %ngnpgﬁmd&l.ar %hgpsw;grﬁt should

LOPRe Ancording  ont ! sy 0480071 4 Nl BYSTLLODve, put
aV|ng a ) Ut & ty o} ayers

.g%fferenl charac% ristics is rocessed éﬁdln eﬁ%lon ia

PF iR proctssThy paPRTE er s orS(iQrPe |nd| vidua
dfg i '%e%%é%%ra g ph o M -%a &}lggagé‘ghpmn |

on 20 mrro the_crac that occur .
n%éﬁe@e H tnﬁfﬁﬁor%ﬁﬁsie%ﬂl% SERE ncEations that
ccur since healing is- perforned t he cracks f
fi;%\‘féﬁhéa net5R apd SRHnAg. o AS g GEdisy O REULVE 3 £8 such

manuf acturing yield and rellab|I|Hy of the device can
m%%e%liﬂﬁfQQﬁﬂQFlfrﬁnﬁp8§%gore intended to be embraced by the

claims.

[0050_} According to the embodiments of the invention, an

- object \having a- plurality of layers with different

characterigticé'is processed according to optimum processing
pérameters for the individual layers, thereby increasing the
processing efficiency.

[0051] In addition, during laser processing with a polygon
mirror; the ¢racks that océur.in'the obiject can]aezniniﬁized, and
even.if’the cracks occur, since healing is performed, the cracks

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

yield and relizbility of the device can be significantly improved.
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Caims 1. A nethod of nulti-processing an object
using a polygon mrror that perforns | aser processing
on an object having a multilayer structure using a
pol ygon mrror, the nethod conprising: setting
processi ng paraneters for individual |ayers of the
Claim®bj ect having the nultilayer structure, at |east two
of the layers having different processing paraneters;
perform ng | aser processing on exposed ones of the

1. '/smlefﬁ e%ahqdnﬁpfr%f:éss' rﬁ; é’n SKEH: @8ink @ AR JRR PSR SSERSk pséfrforrrh@:aser

obj ect according t he Set probessing paraneters f
processihg on esmbstct imnmmelmultdm@r siragtenes.singi ngplydes ooy @ammethod
mrror; ‘ determ ni ng whether or not all of the

coMPripiigers’ of the object having the multilayer structure

aéﬁan pasessiag paintbters for mdnlnﬁualllayess cfethe bjectéciving trﬁdﬂmul’t’itayer
term ni n%fthat no the | ayers are rocessed

struciufsy 8GPRRMAG NA2156% PRiTe RSB PiesErsri pagery

-Eaﬁomﬁﬁ@ RAcPbrotd Ry é'n e%@é&bﬁbé &Fehd FPtEIfVquHF IB)geern a region to
aser tptroceSS| ng includes: driving the poly

be proggssechel: the phiestagcerding ta tke sgfdrowmssinbiParRMaies tb%fespgctive
'”d"”d%w%‘?em%?@&h?gg’gﬁ"“ em4ting a-laser beam and cau5| ng

béamto be reflected from a
ﬁefelrramiﬁgnghatmfc&cnet off oftthe igyetsyafdine abjectdaviag the multifayer
i rradi at ed%ch) trhe region to be processed of the

StrUCIUISAre PIOER? a lens. 3. The nethod of claim 2,

has abtarhited %{ %Qﬂelt&nﬁrr@ﬂﬁ‘taﬁﬁ@t%m of thedayhir 86 proessed,
opposite to a direction in which the |aser beamis

progressing4tie aederming oflReerpEedes8ngs claim 1, wherein the
processing paranmeters include | aser output power, a
‘rotation speed of the polygon mrror, a transfer

2. Fpeetktiodd ofruinimt agdedin the pemfotrhimgalh jaset priosessingdealydesn
|rrad#at| n fregruency of the |aser beam and a focal

38809 5 PRYOPHE ML ser beam

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.

3. The method of claim 2, wherein the stage is transferred in a direction opposite to a

direction in which the laser beam is irradiated.

4. The method of claim 1, wherein the proceséing parameiers 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.

5. A method of multi-processing an object using a polygon mirrer that performs faser
processing on an object having a multitayer structure using a polygon mirror, the method

comprising:

13



5. A nethod of multi-processing an object using a
pol ygon mrror that perforns | aser processing on an
obj ect having a nultilayer structure using a pol ygon
mrror, the nmethod conpri sing: ~scribing both
edges of a region to be processed of the object

Ranbing bathBdbéd by RigidH toetpiseassed of the objetthiaving a multilayer
processing paraneters for individual |ayers of the -
structuighj ect having a nultilayer structure;

%S{flfng Rﬁcgg%gﬁ‘gﬁran%@r@ S IR 1FERAF L bIS¥& I Having atrhﬁltliayer

regl rocessed of the object according to
structuset processing paranmeters using the polygon mirror;

th f. he.
SEHEETIOR AP AT B e Bhe oo P b sk o e
object Qcﬁﬁrdmg to th? Fét ;jrbces%:r@qiaﬁmtesdmmg thé pokylgd)renmcm ng ‘

that not all of ar e es r sin

R HENTIOMRRIRY CHf"OF a%% th%fﬁd@@scg Q%Oble%%aﬁ"ﬂg Aty igge gRructure
are pro%éé’ée@ shd Wherein the perform ng of |aser processing

i ncludes cutting the exposed |ayers. 7. The method of
dflitip eBrminkd incting qatﬁfnw@mg Behnel gl of thedawars preoRresesshs

Progresstnnéjgtﬂggigﬁg\ﬂ{%bﬁ%sérg:go&%%mg.on mrror; transferring a

s placed; and
emtting a | aser beam and causing the emtted | aser
nlto e reflected froma refle surface the...
6 JBRRRAPHTIA SNTeTsiD L BTG BHED PR PEGIGR PO LUt
theenﬁé&@%&é@d of the object through a lens. 8. The
hod of claimb5, wherein the processing paraneters
|nclude | aser output power, a rotation speed of the

7. H"%W (%é% 5. %vhtef@ﬁ]ﬂ derf':oﬂﬁf?lg oPlask§roedR0R) iIRBudes:

' whi ch t ect’ I ace an i'rradiation frequency
afivitipéhd pxﬂmonb&tmmr and a focal position of the |aser
tgransfemm:; 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

: ob}ect throﬁgh alens.

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. Thé method of claim 5, further comprising, after the progressing: healing the region

to be processed.

10. A method of multi-processing an object using a polygon mirror that performs laser
processihg on an object having a multilayer structure using a polygon mirror, the method
comprising: |

setting processing parameters for individual layers of the object having the multilayer

structure, at least two of the layers having different processing parameters;

14



9. The nmethod of claimb5, further conprising, after

the progressing: healing the region to be processed.

10. A nmethod of nulti-processing an object using a

pol ygon mrror that perforns |aser processing on an
object having a nultilayer structure using a polygon
NeHbfhing ldier pREBSNS OBXicska tyers in a reglsletd tb@grocessed of the
processi ng paraneters for individual ers of th

object gegoEding kullie §8t RTRESSHNG: Rarapelersior U’@t"ﬁﬁ‘&?c infliwigyal '?ho%s using
the pog% ri,lg]ﬁrdrayers having di fferent processing paraneters;
ormng | aser processing on exposed |layers in a
r@@mmnng)wbahprrmrm sk df b layees oliheobjecideyingiting mugilayke
t ¢ processing paranmeters for the respective
Struc “(%%rexﬂfa?%?ﬁe‘i’ ’ayers using the polygon mrror;
drat ieldatariniizdwh Blehdstertining thatthbt afof thedaeay er@pr@ﬁeatsb&
obj ect having the nultil ayer ch ucture are processed;
progre?*“g e P@”‘B%‘E"@Q Al l&’r RTACY3TE9d®%r i ni ng that not al |
q{eaﬁrtbethb%@aﬁtoa&@pre&@&%a%@ﬂwe dyi&qr essing the
perform ng of |aser processing; and healing the
“region to be processed of the object. 11. The nethod
1. Frsdhdhs &Pt Tl Betiy el oRiMl 301sler prPEing indlues cuting
the expbsed igleod of cl aim 10, wherein the perform ng of
| aser processing includes: driving the pol ygon
mrror; transferring a stage on which the object is
12, AhBGRStho@BCkiaim 10, wherBik EHertﬁarﬁrﬂwﬂF%f |286r3pFo A ingansidig:
the emtted | aser beamto be reflected froma
de¥ing dhe pRYSAMME®E of the pol ygon nirror and '

itrraﬁgfgi'rﬁ'{geéjstg n %Fﬁhrtﬁg b% ctli %’_ﬁﬁﬁecﬁ) pgessed of the

_ objec hr ou od of claim 10,
\M'réhtiag a ladee bparo Gedsianging thecarvitted sasenbdamd & basfected from a

e e VR S 80 A5 I REL 5l Bl o ne

object tcgR lea®) irradiation frequency of the |aser beam
and a focal position of the | aser beam

13. The method of claim 10, wherein the processing parameters include laser ouiput
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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METHOD OF MULTI - PROCESSI NG OBJECT USI NG POLY
M RROR ABSTRACT A nmethod of multi-processing an
_0obj ect using a polygon mrror according to an
enbodi mnent of the invention includes setting
processi ng paraneters for individual |layers of an
object :having-a nultilayer structure, performng
| aser processing on exposed layers in a region to be
processed of the object according to th Ssi
parEyEEie s MSLTE- BROSEISPEYR ﬁ%%g‘lso@t@eﬁ?ﬁﬁﬁ?ﬁg R RROR
“whet her or ot all of the layers of the object having
a multilayer 10 struct @8TBRel processed, and if it
is determned in the determ ning that not all of th%
. | ayex spatpdplac essed -pprogseistd i thd §5er G gio-Ye9on
| aser processing. Therefore, efficiency.in | nelud
miRicecessicpgdihe obj ent emard beeritncrfedd, TR AL KIS 1S
- that -occur in the object during |aser processk%? biect
cdising SrRQlswang pidanerecantde 1a8ividian 2aysTRIG a oVIeC

~having a multilayer structure, performing laser progess:mg on

exposed layers in a region to be processed of the ocbject according
to the processiné parameters using a polygon mirror, deternining
whethér'or not all of the layers of the cbject having a-mul.tilayé_r
structure are prrocessed, aﬁd if it is detérmined in tbe

détex:mining that not all of the layers are processed, pro.gressing‘ _

- the perfo:ﬁming of 'la-ser processing. Therefore, efficlency in
- processing the object can be increased, and cracks thgt occur in

-the object.during' laser processing using a polygon mirror can be

minimized.
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