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LASER PROCESSI NG APPARATUS TECHNI CAL FI ELD The present
invention relates to an object processing apparatus,
w@e@siore7 particularly, to a | aser processi ng BEPER20MD01315
for mnimzing generation of sludge and enhancing the
processing efficiency while processing an object |ike
a waf er. BACKGROUND ART | n produci ng objective
materials fromwafers, netals, plastics, and so on, it
is general to operate processing procedures such as
cutting and grooving works. For instance, after
conpleting a ] ' hCafir@n process, a
process for cggtrg%%wa%sr o@ségg)r&g{tﬁgf% ural chi ps,
whi ch are forned on the wafer, into individual chips
IS subsequent thereto. The wafer cutout operation is
TE clAPeTEam over the whol e process of sem conductor
—‘£¥%§%§£%étﬁﬁéé‘it heavily affects the productivity and
product quality in the subsequent process. The wafer
cutout operation is usually carried out with a
”eqih%n%)f:e%'enﬁ Yhoethti HBROst e toRafiBsHI 0t PIPLEYinNg abpladsts, and
beam 1n a nechani cal processing apparatus such as a
morSPUmMBudeMiyCtr adbber prousskingappaafies fon nansindgie,g generation
cutting blade of the sawi ng device contacts to a
of €luidigengnposhhamsingi tlee ,poceesing, effictencyt athihg procgssing an
predet erm ned speed, and then severs (or cuts out) the
objewdfléke mnwefarnit chips. During this, the sludge
generated by the wafer cutting operation is renoved
therefrom byejecting a cl eaner thereto. However, when
a wafer is severed by neans of the mechanica
BAQKAROIIND AB{Thod, it is inpossible to conpletely
renove the sludge by a cleaner and inevitable to be
operable with a w der cutout breath.

In producing objective materials from wafers, metals, plastics, and so
on, it is general to operate processing procedures such as cutting and
grooving works. For instance, after completing a semiconductor chip
fabrication process, a process for cutting a wafer to separate plural chips,
which are formed on the wafer, into individual chips is subsequent thereto.
The wafer cutout operation is very important over the whole process of
semiconductor chips because it heavily affects the productivity and product
quality in the subsequent process. The wafer cutout operation is usually
carried out with a mechanical cutout method or a method employing a laser
beam.

In a mechanical processing apparatus such as a sawing device, after
mounting a wafer on a stage, a cutting blade of the sawing device contacts
to a cutting position (i.e., street), with rotating in a predetermined speed,
and then severs (or cuts out) the wafer into unit chips. During this, the

sludge generated by the wafer cutting operation is removed therefrom by
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Especially, when it needs to sever a wafer in a
relatively smaller size, the wder cutout breath may
weawsaodanages on circuits fornmed i n the waf er PCEXK&R2004/001315
with a way to overcone the problem by adjusting an
edge width of the blade, there is alimt to narrow
the edge width of the blade. Recently, it has been
studi ed a techni que of processing a wafer in the
._manper of nonscontactable formw th a_aser bea In
ciefBRER £ramiR dHrOs vaRar ) RS fof Mo LS &PV Hanhy Means of
' . e..suppart, ..on which fer
the HhblerRERE bR RO R o183, e P Efmove the
. ; ot . _
sBEOTY LGHer S0 SRt A0VDLABLIENAIEN fig cuipybreecs
EspRicP085S Whdn R HOLiM S Re@et 3SHarbEAMLPES b
Sp_%f bu)_?ni ngni rradi at ed grgas oSt o?ﬁnta_ﬁe vvalggﬁﬁggﬂtp ize, the
wideRdogiond B8 imadl cRA! iRG 2R SHIISIRY BYmACHPItRE wafer.
the | aser beamon  a surface of the wafer in the range

Eveal wati ﬁ&ﬂh?'t@toxfeayﬁm%m?‘pﬁﬁﬂeﬂlnby|a|31j@§t|i'§£ a‘ﬁ%(ﬂ?@e} WARED of the

a laser beamis condensed and irradi ated on a wafer,

bladéiethiere dgliaaligdt 8 @ariosw bieateddp wilhaftihy tladet hen
evaporated, as well as being nelted, to increase a
vaRedenthg ipriessheen siacidediantchaid e of\vapoesdingra efafer in the
the wafer material, resulting in an expl osive

matmgmp hgrooutonfactdizlei foradivaitbda dase. beamm an sudeestsi venduct a
sequence of the burning-out operations, a wafer can be

walgir iserpaingt of anlesépbearshiafier aedtling arsdostate suppedt:, on which
severing process is available therein. However, even )

a wiader Ag Bpoatahi oy anbtasdcivngt, a2 |laseyr bpemnenittedsfirams @ light
i npossible to clearly renove the sludge therefromsuch

Souagg il tf%%ﬁfgﬁhwg avi o srsing deng@ndnthen jfragiaed on the
%i sadvant ages that the sludgy particl esvaporized or

Vaporated by the irradiation of a | aser beamare

condensed and : )
¢ processing method with a laser beam uses a mechanism of

burning irradiated areas out of the wafer due to inducing effects of heating
and chemistry by focusing the laser beam on a surface of the wafer in the
range of ultraviolet rays 250 ~ 360 nm. In other words, when a laser beam
1s condensed and irradiated on a wafer, the irradiated area is heat up
instantly and then evaporated, as well as being melted, to increase a
vaporizing pressure according to the evaporation of the wafer material,
resulting in an explosive burning-out of the irradiated area. From a
successive sequence of the burning-out operations, a wafer can be divided
into multiple chips and a linear or curved severing process is available
therein.

However, even in the processing method with a laser beam, it is also
impossible to clearly remove the sludge therefrom such as in the mechanical

sawing method. Further, it has disadvantages that the sludgy particles
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recasted on sidewalls of a wafer, w thout being

di scharged outside, as a recess depth of a processing
wW@k@aao148br eover, the | aser processing nmethod PUF/K&2G04P01315

used is workable with transferring an object only or a

| aser beamirradiator. This is inefficient to carry

out a mass-production process such as a nulti-pass

cutting operation, and needs to assure the stability

;| . ) . . .
vap%?gﬂto&g%vgggggﬁeﬁg%\égﬁeé{fgr\éﬁhﬁ?oﬁ) %eracfaé%g b%aﬁl' gn. (‘f‘&gcg%lsed and

_ eavi er an roduct ¢
L gher U E i ec e .
o 80T AR EELRE it UML) Slclhgheouoia, as o

rec££9ﬁ§ﬁﬁkﬁgtgﬁa%%§g§?pzﬂﬁ:enhanCing the efficiency of

processing y fransferring t he object while
I T haGikicRd the| BRRE PRATL OGN ReetABlCEhrreatlylskdaks workable

transferring the laser beamalong a processing
withl fﬁﬁﬁf&ﬁngﬁtﬂﬂ NEhiREPCHSIS N haaod efdam An@biRitor.  This is
obj ect of the present invention is to provide a | aser
ineffif1e8f StonNGadRP AL BSnfaQE-prod0edshNgrowsski gelar&as ahulti-pass
i n uni form norphol ogy while irradiating a | aser beam
cutthh g peatign] radsfedsad akongtle prabibspiofiq thanefdriwrt to move
Still another object of the present invention is to
an pbjeet da ahigls epepdpoddsh nguappanaspparates hapyieriamgl ahproduct
per formance and processing speed by mnimzing a
costlhsglaarce bet ween adj acent spots of a | aser beam
irradi ated on a processing object. In order to
acconplish the above objects of the present invention,

a |l aser processing apparatus for processing an object
]DHH9L055Hkgﬂéﬁdéﬁﬁﬁﬁgéﬁﬁ&fa beamirradiator for emitting
a laser beamfroma laser |ight source, a beam

An object of the present invention is directed to provide a laser
processing apparatus for enhancing the efficiency of processing an object
by transferring the object while irradiating a laser beam on the object, as
well as transferring the laser beam along a processing direction, during
processing the object.

Another object of the present invention is to provide a laser
processing apparatus for processing working areas all in uniform
morphology while irradiating a laser beam with being transferred along a
processing direction.

Still another object of the present invention is to provide a laser
processing apparatus for improving the performance and processing speed
by minimizing a distance between adjacent spots of a laser beam irradiated
on a processing object.

In order to accomplish the above objects of the present invention, a

laser processing apparatus for processing an object by laser is comprised of
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scanner for operating the |aser beamemtted fromthe
beamirradiator, to be irradiated on a predeterm ned
WO paosne@B7 of a processing position of the obj eRCT/KR2004/001315
repeatedly on the straight, and a |l ens for condensi ng
the | aser beamemtted fromthe beam scanner. The
object is transferred at | east once al ong a processing
direction while processing the object. BRIEF
DESCRI BT1 ON DRAW NGS, FI 1] st i a
ab?efrpdgliardé?’ﬁoﬁ o1 qnéls”c%ﬁ:’ngpar (l)%seg‘beam 3 {aus%{‘ Y grsg)lu%gg,[ gbeam

essing apparatus a

scaﬁﬁ&i Eod oﬁ%&?ﬂl laPsfe Fﬂ%%g%ﬁﬁ%‘d frP?ﬁe d Bgam':ir?%dia%@r, to be
rough ar schenmat i C | a_gr a_rrs | ustrati ng e
irra ?Q&W&gﬁﬁ?ﬁ%pa@ﬁﬁ%ymtém@'&fa ggo@eésﬁg?o@m Q)‘TFti'I% object

obj ect e laser processing apparatus shown in

repatelil PondtHeSsiRaittUGhH Rledd AR @R RInstng AREMaser beam emitted
processi ng apparatus with a mask in accordance with a

froBEERE b AP adaiBBE. OfThkhebjces®NiraneFaned odt. 1dds6 odlcd Silong a
a schematic diagramfor illustrating the feature of
prodBidiap Mived @ eatldgrocsyidaciee 0bjean. obj ect by the
| aser processing apparatus showmn in FIG 3. FIG 5 is
a structural diagramof a |laser processing apparatus
with a deformng |lens in accordance with a third
BRERBJIE FERIPATIOMNMOPHER AW INGSention. FIG 6 is a
structural diagram of a |aser processing apparatus
with the mask and the deformng I ens in accordance
wth a fourth enbodi nent of the present invention. BEST
MOBH G- ORI ARy e it agrem) fRsAtons pdreshRreeassing apparatus
preferred enbodi nents of the present invention wll
accppdingetaia st sarb HEMAANt of herrederblVeRtidh r ef er ence

to the acconpanyi . . .
IEI s. 2At ough r}% are schematic diagrams illustrating the features

of repeatedly irradiating a laser beam on an object by the laser processing
apparatus shown in FIG. 1.

FIG. 3 is a structural diagram of a laser processing apparatus with a
mask in accordance with a second embodiment of the present invention.

FIG. 4 is a schematic diagram for illustrating the feature of uniformly
processing a surface of an object by the laser processing apparatus shown in
FIG. 3.

FIG. 5 is a structural diagram of a laser processing apparatus with a
deforming lens in accordance with a third embodiment of the present
invention.

FIG. 6 is a structural diagram of.a laser processing apparatus with the
mask and the deforming lens in accordance with a fourth embodiment of the

present invention.
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drawngs. FIG 1 is a structural diagramillustrating

a | aser processing apparatus according to a first
weedwsdirent of the present invention. The | asePCT/KR2004/001315
processi ng apparatus of the present invention includes
a laser light source 10, a beamirradiator 20 for
emtting a |laser beamfroma |aser |ight source, a
beam scanner 30 for operating the |aser beamenitted
F QIR RSB ARBARECOIAP THE RE/ERAEgL €d on a

2 e STV S Jroce g-position of the

obj ect repeatedly on the straight, and a condensi ng
|l ens 40 for regulating a focus of the | aser beam

emﬁér%@n%%&g]a;#% e EANRME88NRENR dof HEY Breddi iBSRMion will now

scanner e inplenmented with a gal vanoneter

be YeRBABEIOheR wW el AR detd 1 vABRMTeAMR! t80tHNEcddafpanying
a driver 310, one or a couple of notors 320 and 340
dra#ghp@ted by the driver 310, one or a pair of mirrors
330 and 350 bei ng connected respective to rotation
axgE@f1 ihe sthicdital3dagend i3UQtanthy efesdrephocesoingt apparatus
al ong a predeternined angle and direction (left and
accbt @it toos fingt @nthbadiimrent dintheherestmiuntweneionf. t he | aser
processi ng apparatus, according to rotation of the
m r¥lor 42880 pancks3 6l cippahetuseam theapresen8Onvantiageincludes a
beamis transferred al ong a processing direction to be
lasesf Hgbt isvetee il Py adeanedrindiatoprt desienytidbg eclaser heaape from a
enmbodi nent of the present invention, with irradiating
laser lighérsopsesy 2 vagbjsearnen 3Aolpit eperaking thadeseobgam emitted
transferred at. | east on&e by ans of a t({ ansf er '

. nit
fropniie BagmnyradigtameOcimbietirkafipteg o8 pbt "stF’E‘@“’b?du ?%f@rval of
| aser .beam for progessing.an object is 20 i th.
2 RTO8GHURE, POFIURE ~Oboy. ONiFCh TEPARGALY SPelt oftrpiedt, and a
bject 60 is.too fast when .the | b i s bei.
cordEnSiem it S FonEeBHRLIE 80Ok PERT? LeTrouIdRn Syt from the
bearn?tsgguin?&‘ grb.r rors

Here, the beam scanner 30 can be implemented with a galvanometer

scanner or a servomotor. The beam scanner 30 includes a driver 310, one or
a couple of motors 320 and 340 actuated by the driver 310, one or a pair of
mirrors 330 and 350 being connected respective to rotation axes of the
motors 320 and 340 and repeatedly rotating along a predetermined angle
and direction (left and right, or up and down). In the structure of the laser
processing apparatus, according to rotation of the mirrors 330 and 350 of
the beam scanner 30, a laser beam is transferred along a processing
direction to be effectively irradiated on a processing object.

In the embodiment of the present invention, with irradiating a laser
beam, an object 60 mounted on a stage 50 is transferred at least once by
means of a transfer unit (not shown). In the condition that a spot size of the

laser beam for processing an object is 20 pm with a frequency of 40 ~ 50
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330 and 350, a recessing depth of the object 60
becones shall ower. Therefore, it is required to set
wa b@somj4ect 60 to be transferred only once durP@OKRR@4/001315
entire processing tinme. Now, a way of severing the
obj ect by the | aser processing apparatus is as
follows. A |laser beamincident on the second mrror
350 through the beamirradiator 20 fromthe | aser

kg b ARNSER sbest o (e bR LI L S fof Py &R 14387 peam is
. i S. d | 0. . i .
s ORI 0L BRI ded mirrs
: . : 3
3305%?#&' g%jd&’\?\n%t hr@%'s%m?e? th Ilﬁ‘ g}‘lér Bﬁfehcgtr Boﬁgicﬁg%sﬁgﬁallower.

one O m or toge

ThRERGRAUL Eis f%ﬂﬁ?&l 9Bt @i 08f EQCK0 Oofo BRPIrhRsferred only once
irradi ation th the | aser beam because the first an

durBBE ol cAtikE 95 c3Pn @R 350 rotate along a

predeterm ned angl e and direction. In addition, a

Pr a¢ews angay ioTesefafinkethehebjleen s thecavseptdesehiLepptus is
is also transferred along the processing line, and It

as fellpessi B ¢ader besaethcadpitoducthec 96 omhdnireogIBts cothidugh the
apparatus because there is no need of a transfer unit

beanhatranhistorb20 diesmgtied 1agdrhlighs seadd |1Q yvs atflepsrdabinothe first
From the operation feature of the |aser beam

mirpoodé¥si yndppanaths laservhéarh zefleded dedheifsrst mirror 330 is
irradi ated on a wafer, which is transferred at | east

conggaeecd oy theelanisr4Qbr Tdfe ¢greddnsang derhAlranmdies theglaser beam to
rrul,tilol e times, it may be called as a hybrid-drivi ng

the|elyept Hlowalds prigeappared decuy ddergAbenngirghs 35 0aprd 350 are

.Schematic diagrans illustrating the features of
utilizesb HtiEy ope ¢ hemoF 3dtogeth&er beam on an obj ect by

SRS (BLOSERTA, SPPRLLS L FL Lt rradiation
with the laser beam because the first and second mirrors 330 and 350 rotate
along a predetermined angle and direction. In addition, a processing time
can be shortened because the object 60 is also transferred along the
processing line, and it is possible to lessen a product cost and weight of the
apparatus because there is no need of a transfer unit that must be designed
with its stability of operation.

From the operation feature of the laser beam processing apparatus in
which a laser beam is irradiated on a wafer, which is transferred at least
once, by the mirror of the beam scanner rotating multiple times, it may be
called as a hybrid-driving laser processing apparatus.

FIGs. 2A through 2D are schematic diagrams illustrating the features
of repeatedly irradiating a laser beam on an object by the laser processing
apparatus shown in FIG. 1, assuming that an object is fixed at a stage in

convenience of description.



10

15

20

25

conveni ence of description.As illustrated, it can be

seen that a position that the |laser beamis irradiated
wo@eosher48bj ect is variable as the mrror 330 i BCOER2@4/001315

i nclined along the processi ng sequence shown from FI G

2A to FIG 2D. Since the | aser beamis continuously

emtted and the mrror 330 rotates successively, the

| aser beamis irradiated on the processing plane of

h bj [ [ i on. .
o Sl 000°, T S SRS T el Beam i
irratcﬁgt 5 A1 AR (_]g'(QtOS V’ngabﬁeng #04 @rt £50 @\B'egxg%tiffcﬁned along
pre(feterm ne ang}e y rotation, the mirror

r r.sel i { :
the! froclesSing %9@?&&&%2%11?\2%%{3%1 FIELA QB Ff .g‘zﬂ;i.Sleeathe laser

osition-o e position of F

bedn€sy! 6o_nt§11ﬁ?mpsrl90&§§tjt&9_a%fdf td MiEYo1C8R bR th Y QY& BWely, the
operating the Shuttle irradiation of the | aser beam on

laséN & RKPGES HirAGi b @N&n Othet PRocAsBEd MAAneFbSthd bbjkt 60 on a
structural diagram of a |aser processing apparatus

strafighbh drétasda iahdagoaesante mrifhica ofedenebRErash ierdondfnuously
the present invention. The | aser processing apparatus

cutiddtusi tiad¢ ettai ghtH(1@0,11 (25 amdvBid)ageous to enhanci ng the
processi ng efficiency and reduci ng a cost of apparatus
by Aftecemsivimg dn ebpredetarntinethanglgbbiydradptioat ithe msrror 330
af orementioned. But, since a |aser beamis irradi ated

reversalieradbjescalong ttheudirewvomdfront the rutsatiponaf RIGE ndlagto the
point while repeating the rotation of the beam scanner

pos3tioprpfalF foeddt e Asi meesWhgihe, Piacessingcaffse cacpramobe amproved
that an area processed at the tuning pojnt of the )

by |opeaptiBaahe shubldesyrrfigtiopepf (thanlasenebeainegn, the processing
degrading the uniformty of processing. This

Plaggidd; J,ecg\éga second enbodi nent of the present

io\r)v | nl’g%{q?r\él:q &f@?@égﬁétﬁégﬁgﬁg rﬁgog&%%gata%%a_trgtus with a
mask in accordance with a second embodiment of the present invention.

The laser processing apparatus illustrated in FIG. 1 is advantageous
to enhancing the processing efficiency and reducing a cost of apparatus by
processing an object with the hybrid operation as aforementioned. But,
since a laser beam is irradiated on the object, without moving, at a
rotational turning point while repeating the rotation of the beam scanner 30
in a predetermined angle, it may cause a phenomenon that an area processed
at the tuning point of the laser beam is recessed deeper than other areas,
degrading the uniformity of processing.

This embodimeht, as a second embodiment of the present invention,
provides a laser processing apparatus to overcome such shortness of the
processing uniformity of an object at the turning point of rotation of the

mirror, being associated with a mask.

Referring to FIG. 3, the laser processing apparatus of the present
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processing uniformty of an object at the turning

point of rotation of the mrror, being associated with
w@2emsabk48Referring to FIG 3, the | aser procesBCTER2004/001315

apparatus of the presentinvention includes the |aser

i ght source 10, the beamirradiator 20 for emtting a

| aser beam froma | aser |ight source, the beam scanner

30 for operating the | aser beamemtted fromthe beam

1nv$rﬁ:{1€q l,lZl}C?l%C}ezsg’t%% glgggg:lr ! atglsgflﬁjeoﬁ% O?th%L @%g%}eég%aﬁqgtor 20 for
emitREH LS RLabNE Gl A1, 18niABr 0 Y IHAMnR BOhfied30 for

ering e lTaser mttedfroma rota

opeé#.lril?% ggae?qiagéli ﬁ;ee@(geemiftgar f O"f‘liﬂgﬂ%ée{t}ﬁ LA3821B8aAYI Sto be

rom am scanner e condensi ng

irrag?nﬁ?%létgi %%ICHQ%MBEHQH@CM? r‘ég,ﬁ?ré&%sir?gs?()sﬁ?@fmof the object

rom-t mask 70. He he mask™ 70 can be

rep&dYe@P 8%t LA 1R, B beam Bornges hdle 20dof HHtering the laser
condensing | ens 40 or between the condensing |lens 40

bead1@nlifR OPiREa GOtatatgalTRiAg GIOiat FHT tHd @hireapdBoewdlen the
reflecting such as a nmetal or absorbing a | aser beam

lasdrbddie ik aseiitdd ooasshadecappacaineg Jhowt the Eb&deBsing lens 40
| aser beamemtted fromthe mrror of the beam scanner

for 30g@latirizea fotas odnhb lasdruserm gnpidied: friosn ithe athskt €d. and
reflected around the hole A of the nask 70 and after
pasi¢mey thbimoaskh70 manhod entarpesed betverenbdenbeam scanner 30 and
uniformy applied to the object wi thout any position

the rowvidegsing tavs 4pesdesveon tha comdensing s X%@nﬁd@@ ofgect 60,
used in the second enbodi nent acts to neke a | aser )

andomade faomes [eetesipl aapehte poraflesHag ushnihg petalior absorbing
where a transfer speed of the mrrors 330 and 350 of

a lasge b§a8n scanner 30 stands on zero. FIG 4 is a

CChBRLL 1 hAGLAT L LISl 00l AT S Of her boam
em{t?esderfrcpnrlot%%srsﬁiirnr%ragfo?ﬁeaﬁolégmsI;c?éﬂrpner 30 at the rotational returning
point is irradiated and reflected around the hole A of the mask 70 and after
passing through the hole A, the laser beam is uniformly applied to the
object without any position moving in the speed of 0. In other words, the
mask 70 used in the second embodiment acts to make a laser beam be
reflected at the rotational turning point where a transfer speed of the
mirrors 330 and 350 of the beam scanner 30 stands on zero.

FIG. 4 is a schematic diagram for illustrating the feature of uniformly
processing a surface of the object by the laser processing apparatus shown
in FIG. 3.

As illustrated in FIG. 4, as a transfer speed becomes zero at first and
seconds ends to turn a transfer direction of the mirror 330 while rotating,
laser beams emitted from the first and second ends are filtered by the mask

70 with the hole A in order to prevent the laser beam from being excessively

8
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in FIG 3. As illustrated in FIG 4, as a transfer

speed becones zero at first and seconds ends to turn a
wo e@sabes7 di rection of the mrror 330 whil e roPEL/KRQ)04/001315

| aser beans emtted fromthe first and second ends are

filtered by the mask 70 with the hole Ain order to

prevent the | aser beam from bei ng

excessivelyirradiated on a processing pl ane of the
irrat%ﬁéteegll c&r} grplerto%g%sfmg laisie oqat?l%eab gtWIth anot her among

em manu red in various sizes,

in & ﬁ{a%%n?@ 1Wch?n?gﬁ @qﬂfatahgﬂ-{eh %Bngf@%hﬁdraﬁ% of them

beam oIer e nas

maf@RSt @YD 1R bl dRdbBleks O nV‘AéUothQﬁcé %thaac@ rﬁ%@@ﬂl&fi‘r\mdth of

e adj usted by taking ihe mask 70 up or down to [ter

thet NBel asim PedMae it 8¢ fhcORbIdE rdit aid QRAdKk A Rk ncg)nstant an
point of the mrror. A though when it is inpossible to

irradi@A68 WidthwretheNase®bKam G andbe iadj@dteatiyotukihditheqhask 70 up
the | aser beam can be adjustable by controlling

or dewattoofiltanghedaedr béwmrénittosds 330 thadoddPondl turaibedmint of
scanner 30. FIG 5 is a structural diagramof a |aser
the phbeessiAlgh supglamaiansitvist impo éb ler tn nhahgnerimove the mask 70,
accordance with a third enbodi nent of the present
an iimedndtion. widthabér dreehssanbdamwhphebe hadjuatdrie by controlling
processi ng apparatus shown in FIG 1 is advantageous
rotatporanghes af thhmiprare X agd 850i eff treheamdscradetitiy a
cost of apparatus b ocessi ng an object with the
hy BfiG %ﬁéraaﬁifﬁﬁtura¥ ﬁagra@a (e dagfTaBERqSAINE apnératus with a
rocessj ng efficiency by discontinuous |rrad|at|on
defgrma%%r lepsamh oAcePT9RABER S Wil Sartbardrembed %?%fctofeéhe present
. _because the | aser beamis irradiated, w th noving, by
mVFHHOHeam scanner 30 and the condensing | ens 40 on the

ObJ aetgémqep fuqen{lie {35t ppoge(jsanmg)oa%pra?Qtus fshovvn in
FIG. 1 is advantageous to enhancmg the processing efficiency and reducing
a cost of apparatus by processing an object with the hybrid operation, it
may cause degradation of the processing efficiency by discontinuous
irradiation of a laser beam on a processing area of the object 60 because the
laser beam is irradiated, with moving, by the beam scanner 30 and the
condensing lens 40 on the object 60.

This embodiment, as a third embodiment of the present invention,
provides a laser processing apparatus to overcome such discontinuous
irradiation of the laser beam on a processing plane of an object, being
associated with an elliptical deforming lens.

Referring to FIG. 5, the laser processing apparatus according to the
third embodiment of the present invention includes the laser light source
10, the beam irradiator 20 for emitting a laser beam from a laser light

source, the beam scanner 30 for operating the laser beam emitted from the
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provi des a | aser processing apparatus to overcone such

di scontinuous irradiation of the |aser beamon a
w@e@sasRBhg pl ane of an object, being associ at PAT/KRRIV4/001315

an elliptical deformng lens. Referring to FIG 5, the

| aser processing apparatus according to the third

enbodi nent of the present invention includes the |aser

light source 10, the beamirradiator 20 for emtting a

vesk S HETIE A b 7ol SR SRR o
prof BT A 1 BBl BB T SIS Concensin
onf SRERSEARG N0, THHAY B 3 16 EORITAE AR AR Y boa

sca @1”‘3?0%!2% &;Qforﬁﬁggfale?xﬁfe@? r@.o'?gtrlaﬁgﬁ)rﬁﬁlp 04 Séoé)toof the laser

transform ng a spot aser beamreflFect n the

beafiPPEIEESIA DA BS c4RdénNiRgaBn elalol Rith G e MBI &I atldif.
deformng lens 80 is preferred to be inplemented with

a cyd e fiosaling €NensANEH NREGsrefdrrbaveo t BROliRGIE@Alented with a
pattern to nake a processing direction of the object

cyl@rberlciens airdiantedy tdhrhavk abgolb gl pattefn ttbemake a processing
elliptical spot of the |aser beam That is, a |aser

dirdagiton Wt hha objextl 60 Bpotowddrdaad Hwithnd Hengodidensiergof the
lens 40 is transformed into an elliptical spot by the
ellipeital spogof ¢ns 18@rardnt.hen irradi ated on the object
60, so that it is effective in acconplishing .
coniliatueus laserabi¢amiwithgueircolasl $patnemitigd dromddeciomglensing
interval s between adjacent | aser beam spots. FIG 6 is
lensg 46k isutnens Sermpdgmtanpnieliptisgbsppt doetls dgfamppiramiens 80 and
with the mask and the deform ng | ens in accordance o
thex irpadiatesh om teradipeie 80, ofo thet bt dsesffestiveini apcomplishing
eferring t | G .6, the |aser, processjng apparatus
congléwi ﬁ%ag&t{:q,pe due to ehmainatln% or reciucg%ngppnterva s between
adjacent laser beam spots.

FIG. 6 is a structural diagram of a laser processing apparatus with the
mask and the deforming lens in accordance with a fourth embodiment of the
present invention.

Referring to FIG. 6, the laser processing apparatus according to the
fourth embodiment of the present invention includes the laser light source
10, the beam irradiator 20 for emitting a laser beam from a laser light
source, the beam scanner 30 for operating the laser beam emitted from the
beam irradiator, to be irradiated on a predetermined interval of a processing
position of the object repeatedly on the straight, a mask 70 having a hole A
for filtering the laser beam emitted from a rotational turning point of the
mirror 330 when the laser beam is emitted from the beam scanner 30, the

condensing lens 40 for regulating a focus of the laser beam emitted from the

mask 70, and the deforming lens 80 for transforming a spot of the laser
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fourth enbodi nent of the present invention includes
the laser light source 10, the beamirradi ator 20 for
we@piostiong’ a | aser beam froma |aser |ight sourPEl/KRR@®4/001315
beam scanner 30 for operating the |aser beamenitted
fromthe beamirradiator, to be irradiated on a
predeterm ned interval of a processing position of the
object repeatedly on the straight a mask 70 having a
hole A faor fiJteri t.he | ase eamenjtted froma
beafo e SFIFBIFE] OF (hhcRARBIAE 5ot eIWr%gllé%%c%%%tt?%
mis tted fromthe a n ,
corigeeithg Tt T pore FEGmaTeh o FGE I b dadatfigs 20 and
f t ef leds:
theg:ga%ﬁgﬁmt&éaﬁg} 50T e wTBEknE % nﬁl%%lsﬁ %e 26 Ly gth dect 60,

ormng a spot 5f° amre Iecte

and® aﬁlaefrﬁﬁpg%ﬂéfef}lgall&aﬁ%bf@o&"}%ﬂe@ﬂn lébdoqlt h&%‘ ?Jltcﬁré‘bsorbing

e nmas be i nterpose etween the beam
2 136828 30 and the condensing | ens 40 or betmeen t he
condensing lens 40 and the object 60, and nmade from a

MateRd ahaskapebilsestingetbl £ Glitnans Hedy é*ﬁlo%hgnﬁfea llﬁ%hty of them
absorbing a | aser beam The mask 70 is changeable wth

madificherednBNg driusplsizéd 141/ tak hibéen ABNEL agédddnt® with an
various sizes of the hole A in accordance with an

irrddiaddhavidih o thichlagbr bbeml. abes shanot thé halsirzef elhe thwk 70 is
hole A of the mask 70 is constant, an irradiation

comstadtth apf itrhdidtamewidéamfctdre bsead)amsi edinbpetaljupigdt be taking
mask 70 up or down to filter the | aser beamemtted

thefmesk teup atrad o wnato filtenithg lpe¢mbeam emeétted rrom. the rotational
Al though it is inpossible to change or nove the mask

turigg peintrefaidicamizarwildthowgh ihis impessibkain c¢hanpe or move the
adj ust abl e by controlllng rotation angles of the

mafhk r?Q)r gn33gagipfigsovidth R Brarteserhfém 3gan re adjustable by

rmng | ens referred to be emented with
conér RE R %&Lﬁawgthﬁegagrqré mén@r%% § odi bai beam Scanner

5o Pattern to make a processing

The deforming lens 80 is preferred to be implemented with a
cylindrical lens and needs to have topological pattern to make a processing
direction of the object 60 be concordant with a long diameter of the
elliptical spot of the laser beam.

In the laser processing apparatus shown in FIG. 6, a laser beam
emitted from the mirror of the beam scanner 30 at the rotational tuning
point is irradiated and reflected around the hole A of the mask 70, and after
passing through the hole A, the laser beam is uniformly applied to the
object without any position moving in the speed of 0. Further a laser beam
with a circular spot emitted from the condensing lens 40 is transformed into
an elliptical spot by the deforming lens 80 and then irradiated on the object
60, so that it is effective in accomplishing continuous irradiation due to

eliminating or reducing intervals between adjacent laser beam spots.
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direction of the object 60 be concordant with a | ong

di aneter of the elliptical

W@ b@sheeT processi ng apparatus shown in FI G BCT/KR2004/001315
beamemtted fromthe mrror of the beam scanner
s irradi ated and

| aser
30 at the rotational

tuning point i

spot of the |aser

refl ected around the hole A of the mask 70,

passi ng through the hole A
i form lied to th bj
AR S ARub iR

circul ar._s

profy el prainscat MEBrH
the Ie?ﬁ?gégcpfgﬁ o&)t%%]tih é raa}glloog:'%?

ectrve 1n-ac

I Ca

the | aser

spot

_ beam i s
IR
1%0§n88H 1%8%&{%-&'&1%%?%?%) 'rill%proving

d o?rhetvlg?in%b{oﬁ ggﬁggingsgn od3tct such

I shing co

beam

itio

Wh

In

and after

[c]lée laser

g

: o U - inad o . val _

s L SA0LE Ly SSLELIRD L VAMCRTRRLEHE e oo

witB"BRdi R § QpetdiforPri@slichNVIeNtia@By dien!| S 8kradiated, with
processi ng apparatus of the present invention is

mo P2 NP S SRS r ehilc APk QyhnkFeta &f felagi 8A6Y. Of operating
a process of severing or grooving an object such as a

waf@irthé, tapresoht anPédsdh ds Wiféctivd dBeprev@amngbyn irregular
processing the object with the hybrid operation in
provkisihgt hegulliasdr abealjeics due adi atadiatioint fnoviasgr beana at the
waf er which is transferred at | east once. Further, the
rotgti @salnturnnve poionh biysusihgethtel masknfipeeingntlicndaser beam emitted
irregul ar processing result of an object due to
froir theli mttationa} tarhinge pohetmemonghdasast depmsalentitiiedi Agpm the
~point by using the mask filtering the |aser beam
mirsef pf dhie beem sernnestthet trafdiates B desesi ram avbh dransder.
beans emtted fromthe mrror of .the bheam scanner that
i r rMare e the Prasuit IBYSRTIRNIN OV A¢S P dRSCINBFRAGPEME RpRATatus
present invention pravi

es.a |laser processin .
to kR b IPEORNBHRBHETHL R | RGNS PP FRAHT AP o Pagessing
SRELONE Y NI SR I MR R R N
the laser beam and the object, by irradiating the laser beam with an
elliptical spot while a long diameter of the elliptical spot is being
concordant with a processing direction of the object.

Although the present invention has been described in connection with
the embodiment of the present invention illustrated in the accompanying
drawings, it is not limited thereto. It will be apparent to those skilled in the

art that various substitutions, modifications and changes may be made

thereto without departing from the scope and spirit of the invention.

INDUSTRIAL APPLICABILITY

The present invention is applicable to a laser processing apparatus for
severing and grooving an object such as a semiconductor wafer, a metal, or

a plastic, by means of a laser beam.
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the | aser beam and the object, by irradiating the

| aser beamwith an elliptical spot while a | ong
waolc@saoes7 of the elliptical spot is being concPCTERR004/001315

with a processing direction of the object. Al though

the present invention has been described in connection

Wi th the enbodi nent of the present invention

illustrated in the acconpanying drawi ngs, it is not

\mited t O, It Will be apparent to those skilled
W}k‘%‘lﬂIﬁeé%fA{ﬁ{[ﬁgt IQ/ari ous substitutions, nodifications

and changes nmay be nade thereto w thout departing from
the scope and spirit of the invention. |NDUSTRI AL

1. {'}Epl}ﬁ%ﬁl C'oIXssIHE Rt ius! MeNHrPedsin8PRL CABkE: t By laser,

gy%‘%

aser essi ng apﬁ) ratus for severing-and groovi ng

corﬁ?ri@ﬁig‘?ﬁ such as a sem conductor wafer, a netal, or a
plastic, by nmeans of a |aser beam WHAT IS CLAIMED IS :

1. Avbageirr /eSS S MEmaRRay Al siserl R TOSRSS 1 Ax®raight source;
obj ect by laser, conprising: a beamirradi ator for

em 4 bieAth dchdsqr fHeapefdtong aht dasér beght WRIONCES etnitted from
beam scanner for operating the | aser beam which is

theeiebine drfaddmotrheobd@miiradbaticdt on, at prédetierminédt adenral of a
a predetermned interval of a processing position of .
protickesinlgj podti tine peathedb iyj con repeatshyapghhe sdredght;l @nd f or
condensing the | aser beamenitted fromthe beam
scanbars, farheymd ansihg thojlawr heam eanstedr freth dhe beawt scanner;
once along a processing direction while processing the
obj wherein. thrhebjaglerds praetssiodg abpsastaonscaeburdliangroeessing
~claim1, wherein the beam scanner conprises: a driver;
direction while processing the object.

2. The laser processing apparatus according to claim 1, wherein the beam
scanner comprises:

a driver;

a motor actuated by the driver; and

a mirror connected to a rotation axis of the motor and repeatedly

rotating along a predetermined angle and direction.

3. The laser processing apparatus according to claim 1, wherein the
beam scanner comprises:
a driver;
a couple of motors actuated by the driver; and
first and second mirrors connected respective to rotation axes of the

motors and repeatedly rotating along a predetermined angle and direction.

4. The laser processing apparatus according to claim 2, further comprising a
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a notor actuated by the driver; and a mrror connected
to a rotation axis of the notor and repeatedly

WO 0a0at1drag7 al ong a predeterm ned angl e and di r eRCT/&R2003/001315
The | aser processing apparatus according to claim1l,
wherei n the beam scanner conprises: a driver; a couple
of notors actuated by the driver; and first and second
mrrors connected respective to rotation axes of the

maBBURESRS o FREEF g LA P 5ah R S S Rgtona

e an ITection
e BEPTRNR oYL S RIS AATREL L0 BRR e tog beom

emft'i@c{nfﬁ)rﬁQB@tbie‘aﬁfgcﬁﬁﬂﬂi RGP He dChn thE oBjELOr Of the
b e e |

eam scanner before t aser beamemtted fromthe
beam scanner is irradiated on the object. 5. The | aser
processi ng apparatus according to claim?2, further

5. Thepidesi fi@casdigkagpiahtich aetddd o fcdint I, treFiHRY doSprising a
| aser beamemtted froma rotational turning point of

maklhénciwdiog aoho leh€obiator HOA MNe 1as e BN leasi@te DGV a rotational
emtted fromthe condensing |l ens before the | aser beam

turemmg pethtfsdrthd herwansetisd bgamestinngr, amadigaltagdr GBatReemitted
object. 6. The |l aser processing apparatus according to
fronl Hiawdndetséngilent hefomsthe ksapbeafr omitdedet @i, the. ciensing
| aser processing apparatus according to claim 1,
lens dp irediatedm thengbrecdef orming lens for transforning a
spot of a laser beaminto an elliptical pattern before
the | aser beamemtted fromthe condensing lens is
[yradiated on the object. 8. The | aser processing _
6. J'é{%bii“%ﬁf@m&éé%ﬁai WMPASIE afeardingie daimn thevherein the mask is

made from a metal.

7. The laser processing apparatus according to claim 1, further comprising a
deforming lens for transforming a spot of a laser beam into an elliptical
pattern before the laser beam emitted from the condensing lens is irradiated

on the object.

8. The laser processing apparatus according to claim 7, wherein the

deforming lens is implemented with a cylindrical lens.

9. The laser processing apparatus according to claim 7, wherein a long
diameter of the elliptical spot is aligned in concordance with the processing

direction of the object.

10. The laser processing apparatus according to claim 1, further comprising:

a mask including a hole for filtering a laser beam emitted from a
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deformng lens is inplenented with a cylindrical Iens.
9. The | aser processing apparatus according to claim
wQ@008herei n a | ong diameter of the elliptical BEDKR2E4/001315
aligned in concordance with the processing direction
of the object. 10. The | aser processing apparatus
according to claim1l, further conprising: a mask
including a hole for filtering a | aser beamemtted
f ' r i [ Il
tati HA1 AR Ald Yadht LY R
ro ascanner _befg_o?)g_ t%e I asrg?rrggadr%t te% tb_t%cfz\1 fsrcglﬁnn?]{wgte%‘g%e?n?ﬁgnlaser
beaBCEMMAEd IfFomNhlededim QRahRE FONRASASHNGn |tﬁ?%§)ﬁ1§%ﬁg§1&lens ; and

deforming lens for transformng a spot o

beamitfirtial Rnlsi 1 €RnsPoink BN abGI AT 67 1tAE 1:38LTb HEEMhto an
emtted fromthe condensing lens i's irradiated on the

elliplipglcpattdin bEhere BRelaser MRS cAd tRAPALAL Yhe ¥0eAeds% lens is
to claim1, further conprising: a mask including a
irrafigdted foor tiel bbjeck.ng a | aser beamenitted froma
rotational turning point of a mrror of the beam
scanner, anong | aser beans emtted fromthe condensing
| ens, before the | aser beamemtted fromthe
11. dbwdenst prpdesping spparadds ateordingtthelebj dotfurtred @mprising:
deform ng lens for transformng a spot of the |aser
beanMmaskoingduding gt helg fpatfilieningepolaser lecdmsemitiednirom a
ed fromthe nmask is irradiated on the object. 12.

rota%éltaitl JUEH g RIS ARy e @ the heawr shangler oaploaigniaper beams
o s S e e B BBt S Fom
condensing lens is irradiated on the object; and

a deforming lens for transforming a spot of the laser beam into an
elliptical pattern before the laser beam emitted from the mask is irradiated

on the object.
12. The laser processing apparatus according to claim 1, wherein the beam

scanner is one of reflection devices using galvanometer scanners or

servomotors.
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