12 MARCH 2007 1 WAFER PROCESSI NG METHOD Field of the Inventiop, jaRBR 2007
present invention relates to a | aser processing nethod for carrying out
predet erm ned processing by applying a |aser beamto a predeterni ned area
of a wafer such as a sem conductor wafer~or an optical device wafer. 10
Description of the Prior Art As is known to people of ordinary skill in the
art, a sem conductor wafer conprising a plurality of sem conductor chips
such as IC s or LSI' s, which are conposed of a |am nate consisting of an
insulating filmand a functi o555k SING 3PP n a matrix on the front
surface of a sem conductor substrate such as a silicon substrate is

manuf actured in the production process of a sem conductor device. The above
sem conduct or Ftélgsofirehsettvenedoby dividing lines called "streets" in

t hi s sem conduct or fer and separated from aogne 20 anat her by cutting the
sem conduct or waf erTAF G THE" stHERRSIOM AF WhtT T at° oaeaiac%eﬁ\/at%/@c%ﬁ?d% si ng
optical devi cestgoamRyedar® iﬁ@khhugkaaétbgﬁiﬂééﬁﬂxﬁgﬂﬂﬂuﬂﬂb SORdUEt or s
lamnated in a plurality of areas that are sectioned by streets forned in
a lattice patteldsen peanfiont Buedelkernined sapphioe 25/aidstsecle ¥ a he
like, is also_djVi I i ndi vi dyal _opg | L ces as |ight
emtting diod%gh%égﬁggggggi%§g§¥aggnén gﬁtgg%%gggy%ég,wénggfhe optica
devices are widely used in electric equipnment. Cutting along the streets of
the wafer _such as, a sem conductor wafer or optical device wafer is 30

gener al | ar PEEEESBELQRt BLathEt FFAGEnBEhi ne called "dicer". This cutting
machi ne conprises ayghuckylalpherdopebol ding Srqsem gonduct ofn Wef £ra 88,
awor kpi ece, acuttingnmeans for cutting the sem conductor wafer held on the
chuck table, ams¢rd ormduegonmeahsr fomprbeing & heuraltkytodhs enbrendhetent ti ng

means rel ati Vgh%%sl\épﬁc a%OPg, szor LSI1’s, which are composed of a laminate

consisting of an insulating film and a functional film and
15 formed in a matrix on the front surface of a semiconductor
substrate such as a silicon substrate is manufactured in the
production process of a semiconductor device. The above
semiconductor chips are sectioned by dividing lines called
“streets” in this semiconductor wafer and separated from one
20 another by cutting the semiconductor wafer along the streets.
An optical device wafer comprising optical devices composed
of gallium nitride-based compound semiconductors laminated
in a plurality of areas that are sectioned by streets formed
in a lattice pattern on the front surface of a sapphire
25 substrate or the 1like, isalsodivided into individual optical
devices such as light emitting diodes or laser diodes along
dividing lines, and the optical devices are widely used in
electric equipment. Cutting along the streets of the wafer
such as a semiconductor wafer or optical device wafer is
30 generally carried out with a cutting machine called “dicer”.
This cutting machine comprises a chuck table for holding a
semiconductorwafer asaworkpiece, acuttingmeans for cutting
the semiconductor wafer held on the chuck table, and a moving

means for moving the chuck table and the cuttingmeans relative



to each other. The cutting neans conprises a rotary spindle tha}makcholoat ed
at a high speed and a cutting blade nmounted to the spindle. The cutting

bl ade conprises a disk-like base and an annular cutting edge that is
nounted to the side wall 5 outer periphery of the base and fornmed as thick
as about 20 pmby fixing dianond abrasive grains having a dianmeter of

about 3 pmt da kachagehey. el Bt cotsinongeaTe dopmce s heretanyigmiadlsf a

SEf CondUCtOrthca%acs}i?%ga\%%?ichg M Lri)sggéeegieg}'xgogdg&é@{ flea{dec?rt%rnitsei g

sem conduct or are’c a” | Qnf rat e consi s I'ng of a

| ow-di el ectritw thewWmindige f i IThe( dove knd i1kl otmbdi 0és @ 814X+ 1 Oke dase
inorganic material such_as SiOF or BSG (SiOB) or a film of an organic

material suclPTdS 3R BBPYIAT dedbaked si9e phaf bAABEYES 561 TRers¥4e Meddd a
functionak fid,mdorddngnkn LidrC¥hESHeBe 16y FAe ULl 8R8-Rf 2@ SRIT€uct or

substrate such as a si'licon substrate has recently been 1 nplenented. Wen
t he above semincdnduititsoimgvad isrmdray | g s dlvenwv-de diid gnHanimate d itaerteon dfs  cut
along the streets with the cuttin bl ade, there is a problemthat as the
Lowk filmig Fgmw Loothe fAte BY KLFF LI HRIRdw-k film peels off, and

this peeling reaches thereivectihd & hatthgpsesta kahakodameae rt éhiPeuch
sem conduct or chips. Even in a sem conductor wafer having no Lowk film

when the fil m$3f aatled o 3¢l ¢oRAECter Wader oPmPhbs Sodi SEIHARIBICUbst r at e

is cut alang tr Lt h curtin oceurs that it
peel s of %by é%&s%r‘ﬁ%ﬁ%eg\%%r%e %%%Orla#%débgmﬁ%e c%t OIE%P%%H tclggngof t he
cutting bl adelow-hef ebycithahadineg ltate nee fi tanduwoi- fedpstodmed alfve fiien above

problenms, a dividing nethod for applying a |aser beamto the sem conductor
Waf or along (e AT6UGEPRBLS T $EHbh SUTRRF ath FaCE Ra0 (g GF LB & 14 %

formng the s{feglSoAfsnibenatPpsili SRENGas he ;f&i%iﬂgd@lgggeaooirhe area
fromwhich the | ani nate has been renpved to cut the seniconductor wafer is

attenpted. Suedralprecessedgoohhenel iinrandra yiurrioianahe aiovkomiiidi ng
met hod 'iSd'S&if@@?téQn%%jkgﬁg%n%pgarface of a semiconductor substrate

such as a silicon substrate has recently been implemented.
When the above semiconductor wafer having a Low-k film
laminated thereon is cut along the streets with the cutting
blade, there is a problem that as the Low-k film is extremely
20 fragile like mica, the Low-k film peels off, and this peeling
reaches the circuits and causes a fatal damage to the
semiconductor chips. Even in a semiconductor wafer having
no Low-k film, when the film laminated on the front surface
of the semiconductor substrate is cut along the streets with
25 the cutting blade, a problem occurs that it peels off by
destructive force generated by the cutting operation of the
cutting blade, thereby damaging the semiconductor chips.
To solve the above problems, a dividing method for
applying a laser beam to the semiconductor wafer along the
30 streets to remove the laminate having a Low—k film forming
the streets and then, positioning the cutting blade to the
area from which the laminate has been removed to cut the
semiconductor wafer is attempted. Such a processing machine

for carrying out the above dividing method is disclosed in



3 JP- A 2003-320466. Wien a | aser beamis applied along the Stre%?}mﬂc#{bﬁ
sem conduct or wafer, however, heat energy is concentrated on the area to
whi ch the | aser beam has been applied to produce 5 debris which adhere to a
bondi ng pad connected to a circuit, thereby deteriorating the sem conductor
chip. To solve the above problem caused by the debris, JP-A 2004-188475

di scl oses a | zs=ex progessosgenet hod in which the surface to be processed of
a workpiece is covered with a 10 protective filmand a | aser beamis applied

to the workpiece tHBughPRETPPERBCLTEPRITGR akREY the ShFPaEs @6 b
processed of & Qg WoK kpLese wéfefpvggﬁéiv&,tphéi@ aﬁgfﬁtiye«;({ﬂ%%@&@d' aser

beamis applied to the workpiece through e protective fi owever, the
15 | aser beamnvpassesréditoughi ¢ie her bd eet beenfhid srbeenprmrkissd thepravirdgi ece

and its inpact force peels off part of the protective filmto cause debris
Lo adher et o SHE bULE] Gor DRy [Bi® PREIGIHBERE THITE TS0 SUffary i 1 he
Invention It tSep8bpbiiectr 0brihenpr eneNEehN¥EAtLORCEOCRILYI de  a wafer
processi ng nmet hod capabl e of preventing the influence of debris produced by
appl ying a | aser beBm3d Ve waepbomechEdl hgmteridrRd priesbat Aehy et i Of At he

above obj ect 2?5499989?53&53%1%‘%%{% fal rro‘?:re%%%? Ra-ABLNAd %h%k?&e“i ng
a wafer by applying a |aser beamto a p e wafer,

redeterm néd area of t
conprising: asuefaneftbnbéoprnbngsstdpotor workphgca tescnverkd whibha
absor bs | aser beam on_the surfla)];c_r? to_be processed of the 30 wafer; a

| aser bearl appFPESEFbRC st PR apptSFhd SR ASAPHERFT T TRREVRTFRPERESt 0 be

processed of theoughetnhthpedyghcthgereshn. film and a resin filmrenoval
step for renmoving the resin film12 MARCH 2007

When the surface to be processed of the workpiece is
covered with the protective film and a laser beam is applied
to the workpiece through the protective film, however, the

15 laser beam passes through the protective film to process the
workpiece and its impact force peels off part of the protective
film to cause debris to adhere to the outer periphery of the

exposed chip.

20  Summary of the Invention

It is an object of the present invention to provide
a wafer processing method capable of preventing the influence
of debris produced by applying a laser beam to a wafer.
According to the present invention, the above object
25 can be attained by a laser processing method for processing
a wafer by applying a laser beam to a predetermined area of
the wafer, comprising:
a resin film forming step for forming a resin film which
absorbs a laser beam, on the surface to be processed of the
30 wafer;
a laser beam application step for applying a laser beam
to the surface to be processed of the wafer through the resin
film; and

a resin film removal step for removing the resin film



4 after the | aser beam application step. Preferably, the resin f] N %) 20
formed of a water-soluble 1ight absorbing resin prepared by m % gka 13 8ht
absorber with a water-soluble resin. The ,above water-soluble [ight 5
absorbing resin is a resin prepared by m Xing a polyvinyl alcohol wth
titani um di oxi de. The above resin film preferably has a |light absorption
coefficient obf1e®0®henﬂaeerWMEam.E@@labaméowa%e@g s a sem conductor wafer

i Si 10 t Whi h '
Coni S11ng of an | nEAFAEE A i I THARBSA T - rEod 7 i FOF OHIBA®t he

front surfacejefha sg@bfi@aﬂlgctr@rsmug%teb%@daﬁgf miRiel areigget kpBEELBY
streets, the above resin filmformng step is to formthe resin filmwhich

absorbs a Ias@ﬁtbeanwalgroﬁoﬂhblﬁrbm@l%urﬂ&@ea@pvﬁh@a§€Wr@@ﬁ@@éﬁoﬂlght

substrate, an%bsg.erbl%%o%%m%s s %u %{EEIE%? gg %&eﬁlxﬁngo far &L’?ﬁ%'

grooves |ch Peach the “Sem cSnductor app Ser- "beam

to the | am nakecbbon ngthhe itdardeins dilbxadgh t hRer eBbfie ’relsﬁrn Them

sem conduct or wafer having the _|aser grooves formed 20 by the | aser beam
appl i cation sP&gfesaddy Besng tliehtas §°r€¢689e§oﬁﬁﬁﬁcéeBﬁtP?né BPRdE™ 0 be
divided into ipdi,dual sem conductor chips. The above wafer is an optical
device wafer which has a plurality of streets forned in a lattice pattern
on the 25 front suffhacebefreawsilest iat e aﬁmiconﬂHtSeS vptiecakonevieésaf or ned

inaplurality of areas.secti.o e urallt of . street.s the above
st t i1 APt oG et S8 (o AR B PSR BT | aser
beam on the krgkistiRcet eh theusubshgat elmagd therahevierdAser lheamd

application step 30 is to formlaser grooves in the substrate by applylng a
| aser beam t d AL DHABKERE HRE 6RrEREe b St FERECPRABGERr tHEP Tt 2

The oot a1 950, Ve Bl oL g e se R0 e Langs e

grooves by apptemd sexberfpaim the resin film which absorbs a laser beam,

15 on the front surface of the semiconductor substrate, and the

above laser beam application step is to form laser grooves

which reach the semiconductor substrate by applying a laser

beam to the laminate forming the streets through the resin

film. The semiconductorwaferhavingthelaser grooves formed

20 Dby the laser beam application step is cut along the laser

grooves with a cutting blade to be divided into individual
semiconductor chips.

The above wafer i1s an optical device wafer which has

a plurality of streets formed in a lattice pattern on the

25 front surface of a substrate and comprises optical devices

formed in a plurality of areas sectioned by the plurality

of streets, the above resin film forming step is to form the

resin film which absorbs a laser beam, on the back surface

of the substrate, and the above laser beam application step

30 is to form laser grooves in the substrate by applying a laser

beam to the back surface of the substrate through the resin

film. Theopticaldevicewaferhavingthelaser grooves formed

by the laser beam application step 1s divided into individual

optical devices along the laser grooves by applying external



12 MARCH 2007 5 force to the | aser grooves. Since in the |aser4PRRREA2DOY
nmet hod of the present invention, the resin filmthat absorbs a | aser beam
is formed on the surface to be processedsof the wafer and then, the 5 |aser
beamis applied to the wafer through the resin film the resin film
absorbing the | aser beam becones a processing start point. Since the wafer
is processed bgrehetapphecaesen goPovhe-laser beam after the processing
start point is for n; { h esin fil t he. generat f act force
caused by 10 the Igggrrlc%egtrln %%és?%%efh?le C%S egrne%tc &?fn%%% eserrg%ent ed,
t hereby suppr éssengibhe ﬂiﬁﬂftrie&llnpﬁﬁlmrtgla(ﬁ abberbes Maﬁekmeaﬂherﬂcﬁﬂﬁ@d it is
possi bl e to prevent debrls fromadhering to the outer perlphery of the chip
exposed by th@anP?laPr ﬁ%@lFﬁngprﬁéeF§§¢n°?|F%? WaTeF @8 DekeRi ptRen of

the Draw ngs E!age% b8af P@rmiéc‘i'ecd“’&t"é Qfaf%rs%ﬁ!r%‘a@@lu%grr&\@iﬁfflm be
processed by the wafer processing method of the present invention; 20 Fi g.

2 is an enl ar §bd sesein didn ebenrbfinghths ériscandean dreconfer Bhooss § in i g. 1;
Fig. 3is an e nat ory di_agr show an _enbodi the.resin film
Forming otop EhBEREUMILr | SrOCRubing haehoh PEOr are s B ML AFEF DAY 25
Fig. 4is an emlﬁﬁee@sw:beeﬁaéfve@wm pibe Rkl Agl Pohrt SR 10A sOfoBmed

sem conduct or wafer covered with a resin film by the resin filmformng

step shown i nipighegresiny finn,s tae gRpPRERGEBRYCHI dGIARH SRGWengaaAseEhkY
embodi ment, of .{he I Hegfn}g@ssqg{& %é&@?th@ A8 Wef £f caﬁl 98@&& pg, met hod

of the present |nve ion IS a perspective view s ate of
t he sentcondﬂhbmebwaéeppceseueq mhetpamtfﬁﬂrpéeﬂrng1nmehegrsampof1bm.an
annul ar frane ere %&%EGCEIV% %%g51ble to prevent debris from adhering
to the outer periphery of the chip exposed by the partial
peeling of the resin film.
15

Brief Description of the Drawings

Fig 1 is a perspective view of a semiconductor wafer
to be processed by the wafer processing method of the present
invention; v

20 Fig.2isanenlargedsectional viewof the semiconductor
wafer shown in Fig. 1;

Fig. 3 is an explanatory diagram showing an embodiment
of the resin film forming step in the wafer processing method
of the present invention;

25 Fig. 4 is an enlarged sectional view of the principal
section of a semiconductor wafer covered with a resin film
by the resin film forming step shown in Fig. 3;

Fig. 5 is an explanatory diagram showing another

embodiment of the resin film forming step in the wafer
30 processing method of the present invention:;

Fig. 6 is a perspective view showing a state of the
semiconductor wafer coveredwith a resin filmbeing supported
on an annular frame by a protective tape:

Fig. 7 is a perspective view of the principal section



Fig. 7 is a perspective view of the principal section 12 MARCH ?PPIZRCQZ%{) a
| aser beam machi ne for carrying out the |aser beam application step In %e
waf er processing method of the present ipvention; Fig. Bis a block diagram
schematically showing the 5 constitution of |aser beam application nmeans
provided in the |aser beam machine shown in Fig. 7; Fig. 9 is a schematic

di agram for explai hasgr tiheahonashinge Spotcadrapeheront ahéasesebehaamFi gs.

10(a) and 10(b re diagrans for_explaining the, 10 | ase m appl i cation
step i n the vaterl orbiol Sty HOERES G PRECHF SSRRAS TR T GAE HHSPeS | o an
expl anatory diggeapishow ng a | aser beam application position in the |aser

beam application step in the wafer processing nmethod of the present
invention; 15 Fig. HDJi sB ahs emlakgeld deaqyahatchenyfbtathe phowerpaihe
section of: th i t fer i r : - hy. e

| aser bean51 ap(g?ﬁgg%?gﬁgg{}eogf il\r%%tehebggé(ea?’% &?ggggénngégﬁé&ooghoﬁe% ﬁg 1f)llrl(gsent
i nvention; FigasdB bsammeohangedhsent inn&ligvi @w of the principal 20

section of the sem conductor vv%fer fromwhich the resin film formed on the
front surface has bEEh- Péifov&d Si}laF%(ﬂ?ﬁrﬁmf?lf RPeAoard PP Hed waf er

processing method Qf ~fBeepresent 1,-@yepthan; Fig. 14 is a perspective view
of the principal section 25 of a cutting machine for carrying out the
cutting step in thEigwf er0 priocessiligbmethedlicfontdes gioesenplanuéngi one Fi gs.

or oces el Mg netRA- CFoTRA- SbeRt Lo HVGH 1on: P40 REG" RB05S-ahBOBCDICHre
expl anatory db@geasspsBevhAgint/Batibhe sem conductor wafer is cut along the
| aser grooves by the cutting step in the wafer processing nethod of the

Fig. 11 is"an exXplanatory diagram showing a laser beam
application position in the laser beam application step in
the wafer processing method of the present invention;

15 Fig. 12 is an enlarged sectional view of the principal
sectionof the semiconductorwaferhavingalaser groove formed
by the laser beam application step in the wafer processing
method of the present invention;

Fig. 13 is an enlarged sectional view of the principal

20 section of the semiconductor wafer from which the resin film
formed on the front surface has been removed by the resin
filmremoval step inthewaferprocessingmethodof thepresent
invention;

Fig. 14 is a perspective view of the principal section

25 of a cutting machine for carrying out the cutting step in
the wafer processing method of the present invention;

Figs. 15(a) and 15(b) are diagrams for explaining the
cutting step in the wafer processing method of the present
invention;

30 Fig. 16(a) and 16(b) are explanatory diagrams showing
that the semiconductor wafer is cut along the laser grooves
by the cutting step in the wafer processing method of the

present invention;

Fig. 17 is a perspective view of an optical device wafer



present invention; Fig. 17 is a perspective view of an optical j r
12 MARCH 2007 7 to be processed by the wafer processing net hodngAtﬁﬁg%B?

present invention; Fig. 18 is an expl anatory di agram showi ng that the resin
filmformng step is carried out on the optical device wafer 5 in the wafer
processi ng nmethod of the present invention; Fig. 19 is an enl arged secti onal
vi ew of the ptorim pabceseetlilon thfe vateopinarads dewy nethatiest cheepresanth t he
resin filmby the resin filmformng step shown in Fig. 18, Fig. 20 is an
expl anat ory d¥%&?3ﬁ%§ﬂow ng a | aser beam 10 application position in the

| aser beam applicatiog. Steeps iaf etdieaved &Fy BR age sl SibwieihedaeftHheepigsent
i nvention; Fi 21 is an enlarged sectional view of the principal section

of the opticaFidmvieenipg et amisngearied@utgpsovke dfrimal Bevike vager beam
applicati st ep.| [ C Ln th pr. .i_nvention,;
Fig. 22 i ?anignFégggg%gg ?8ﬁégsg%§wﬁ§f§hf)ﬁeggr Itglgl g)fé:leggg%ctl?%%gt&lo e

sem conduct or waf er Fi gord WWHiscan tdrel arepdi dh skicl-ionbar vedw ot tthe prontisalface
has been renoved by th% resin iImC{em)vaI step in the waf %r z:Br ocessi ng

f
met hod of t heSEFEIBAt O 2BMF YRt Frh; AGhdE S e 2§ AT Sshyf 12 F aFet"

expl anatory diragpapy ¢hewrggint ke 14l \fbghﬁ_ﬂgsrs%%pi RHLRE Waf efi jor qgessi ng
met hod of the present invention. 25 Detailed Description of the Preferred
Enbodi ment The waf eFipr ot@essi ay enplrnbiofry ldeé agregeahowhnen ileserwbebmbe

d ib .detai |l with ref h ' dr aw . Fig.
175 & petSpetbPyd o et or O8 LS C nAteE ot =Sl F a0 Re K WO ke 1B be

processed by the waffer proeessiifg method oFf thkeppegsent invention) and Fig.
2 is an enlarged sectional view of the principal section of the
senm conduct or waf er Fégewhl 1S an enlarged sectional view of the principal
section of the optical device wafer having a laser groove
formed by the laser beam application step in the wafer
15 processing method of the present invention;

Fig. 22 is an enlarged sectional view of the principal
section of the semiconductor wafer from which the resin film
formed on the front surface has been removed by the resin
filmremoval step in the wafer processingmethod of the present

20 invention; and

Figs. 23 (a) and 23 (b) are explanatory diagrams showing

thedividingstepin thewafer processingmethod of the present

invention.

25 .Detailed Description of the Preferred Embodiment

The wafer processing method of the present invention
will be described in more detail with reference to the
accompanying drawings.

Fig. 1 is a perspective view of a semiconductor wafer

30 as a workpiece to be processed by the wafer processing method
of the present invention and Fig. 2 is an enlarged sectional
viewof the principal section of the semiconductor wafer shown
in Fig. 1. 1In the semiconductor wafer 2 shown in Fig. 1 and

Fig. 2, a plurality of semiconductor chips 22 such as IC’s



in Fig. 1. In the sem conductor wafer 2 shown in Fig. 1 and Fi

plurality of sem conductor chips 22 such as I1C s 12 MARCH 2007 %gMéPCﬁgPpg’
whi ch are conposed of a |lanm nate 21 consisting of an insulating filmand a
functional filmformng circuits and formed in a matrix on the front
surface 20a of a sem conductor substrate 20 such as a silicon substrate.

The 5 sem Cond!:ICJLSDI shiyisi &R aatee compbienedr by 1sintieritse 23 tonbsedtihg af
| attice pattern. he illustrated enmbodi ment, the |nsulat|n€ filmformng

the | aninate 2% %gsa a&lpg £iimh 8Rd a FORFEIeNBEt Fi L0 ARTRARY ngtFFRHEE Low k

film forned gfgarcthb® oh anmhReAgaBhC AR ekbak sUchads §'o9Fo@r BSG ( Si 0B)
or 10 a filmof an organic material such as a polyi m de-based or

paryl ene- basedepbkLpnductpknsulfetrate 20asech preog esisl ipprokubhéralbeve The
sem conduct or __waf er

2 al ong, the reets 23, .the step of formng.a resin
FiTm whi i aoSelbsoaansEer BBAREoR"t R6CT Pont SlFFags ShTERAF 15 Tartr
surface to beipracessedcef hh@eahovelﬁeﬂh@Oﬁﬂp@&@fata@f@mbadlménf;rﬁhe
carried out. This resin f|Fn1forn1ng step isto a resin which absorbs

a | aser beam £BSBhatfipgnfilayfparengathe %@@4%@ﬁ¢c du%ﬁ5¥sméﬁe?lémmpﬁh a
spin coater ansHﬁéﬂec%rlcgln%uﬁg@éhg'§1lhh?L RLR %9§§?rf§5ﬁ88D5k5§5 20 a

chuck table 4 aving a suction nmeans an a nozz arranged
above t he cenﬁeﬂnmoftanwumﬂrqamnmﬂmuﬂenﬁﬂﬂ eudh. asTheOBerwm EawUStioB)water 2

| ace nth h c table 41. of the oater 4 ner that
;ﬁepfronglﬁurﬁagégmga f%%é%r?ﬁplguﬁfgfq%%i} ?Fnaigohy6ﬁﬁé8 gﬁSFHeOEenter

portion 25 of ggglgh@nbaggaf%@qyggrt&glgenlconductor wafer 2 fromthe
nozzl e 42 mhlﬁe the chuck table 41 is rotated. Thereby, the Iliquid resin

flows to the outer ﬁ@ruﬁh@r}aéﬁrtnéogéﬁﬁéagdgétbhe ABpBE QeEyC@éﬁﬂﬁtp@gal
force to coveltie b gk guitace 2a..af bhe Remi.eanduet o6 YRLE" 22y o IS
0 OI’

liquid resin cures by ong t e passage nma resin
film 24 havindila whicknassooibs abduisel boah dn ahet heofit anir fakd @ce tRatof
15 1is the surface to be processed of the above semiconductor
wafer 2, is first carried out. This resin film forming step
is to apply a resin which absorbs a laser beam to the front
surface 2a of the semiconductor wafer 2 with a spin coater
4 as shown in Fig. 3. That is, the spin coater 4 comprises
20 a chuck table 41 having a suction-holding means and a nozzle
42 arranged above the center portion of the chuck table 41.
The semiconductor wafer 2 is placed on the chuck table 41
of the spin coater 4 in such a manner that the front surface
2a facesup, andaliquidresinisdroppedon the center portion
25 of the front surface of the semiconductor wafer 2 from the
nozzle 42 while the chuck table 41 is rotated. Thereby, the
liguid resin flows to the outer periphery of the semiconductor
wafer 2 by centrifugal force to cover the front surface 2a
of the semiconductor wafer 2. This liquid resin cures by
30 itself along the passage of time to forma resin £film 24 having
a thickness of about 1 to 5 um on the front surface 2a of
the semiconductor wafer 2 as shown in Fig. 4. The resin for
covering the front surface 2a of the semiconductor wafer 2

is desirably a water-soluble resist.



t he sem conductor wafer 2 as shown in Fig. 4. The resin for COY?MARQHWB@‘{
front surface 2a of the sem conductor wafer 2 is desirably a water-soluble
resist. 12 MARCH 2007 9 The resin form n% t he above resin film24 will be
described herein below. It is inmportant tnat this resin should have the
property of absorbing a | aser beam as descri bed above, and its |ight

absorption coefficiend +&spkefermabhy dhe 0004 €N BeOInMPLEn ThewiESiMe f Or m ng
the above resin film24 is desirably a water-soluble resin. A mxture of a

pol yvi nyl al cB®SFT HABC NETEARIRAN M ox T8 SAmRP Y FajHt LhpE SPBET afey PeOWsed as
the resin. Theyl GRipARSOrORL HNED HY 1 ADLL -3l 0L eGelamblld 406 441
di oxi de, cerium oxide, carbon Iacsk, zinc oxide, silicon 10 powder, yell ow
i ron oxide, sahdliidss piigimtnabsarptosn @ ahEintienniitsr prpEgmenty az@0 0 ake

pi gment, |ake pigment ht hal ocyani ne i gnent . i ndanthrepe pignent. and

Qui nact i dohe BF NG TRE CEFImEC T BT hEPRART EnGER B T 2haF Soam Thilse. As
anot her enbodinRitet-osdivnd hegiesi nafiil24 oF §he1AbidioBt coubiiaged 2a of
t he above sem conductor wafer 2, a water-soluble resin sheet nenber 24a

havi ng the abbibapivpetiiqrids aghasibhigrles dEerst Mpadve tapdoes Ahei %R o t he
front surface a h ] n t i i 0. - After
the resin fil %h 4l?éh#o$ﬁ%§%}%9t ﬂ§§f frg%n%ﬁggé?ggeggjzgggﬁgo#P?rEegls%%l%:@&duct or
waf er 2 by thaiakdode,r esrtiuii bmitler ncagboat Bpackhe zhack ogtiidbace idf cohe

sem conductor wafer 2 is (Lout, to a protective ta(g{g 6 affixed to, an annul ar

frame 5 as’ shBRHASFn ¥§1L 0% I TPReOF HS@r SHedmdsopt YRR F om &85 P L dPprYi ng a

|aser 25 beagk toodiennai coRJUGHQrp W& 21 DAVIGRdS: [ 88t {oL farine f or med

on the front surface 2a through the resin fil }1s carried out next. This
| aser beam apphionanitenistepthsensr pilguensuandy qusinagradoasepigegmtnachi ne

om0 e PR BRI TEY B £RIOM 6 g5 7 Lo 9
application BAs another embodiment to form the resin film 24 on the
15 front surface 2a of the above semiconductor wafer 2, a
water-soluble resin sheetmember 24a having the above property
of absorbing a laser beammay be affixed to the front surface
2a of the semiconductor wafer 2, as shown in Fig. 5.
RAfter the resin film 24 is formed on the front surface
20 2aof the semiconductor wafer 2 by the above resin film forming
step, the back surface of the semiconductor wafer 2 is put
to a protective tape 6 affixed to an annular frame 5 as shown
in Fig. 6.
The laser beam application step of applying a laser
25 beam to the semiconductor wafer 2 having the resin film 24
formed on the front surface 2a through the resin film 24 is
carriedout next. Thislaserbeamapplicationstepiscarried
out by using a laser beam machine shown in Figs. 7 to 9. The
laser beam machine 7 shown in Figs. 7 to 9 comprises a chuck
30 table 71 for holding a workpiece, a laser beam application
means 72 for applying a laser beam to the workpiece held on
the chuck table 51 and an image pick-up means 73 for picking
up an image of the workpiece held on the chuck table 71. The

chuck table 71 is so constituted as to suction-hold the



means 72 for applying a laser beamto the workpiece held on the,ghrek dap! €
51 and an inmage pick-up neans 73 for picking up an imge of the workpiece
hel d on the chuck table 71. The chuck t e 71 is so constituted as to
suction-hold the 12 MARCH 2007 10 workpi'ece and to be noved by a noving
mechani sm (not shown) in a processing-feed direction indicated by an arrow
X and an indextlgiéeecdrd rtecbeonoadicate oy ngnmachewi ¥mi (nét gshowh) 5 The

above | aser beam application meaps, 72 has a fP/Ilndrlcal ca5|ng 721Ig{ranged
subst anti al | y*hét Pz%ﬂeaﬁﬁljlg f9£q Kbt reLSG iRy A Caivee PYr 87 AFTAY 1% A pul se

| aser beam oggid 'A@éiﬂﬂf‘f—‘@é‘& I2% @b I ANSTHSSIRN QPEke8l gyshemy23, as
shown in Fig. 8 The pulse |aser beamoscillation neans 10 722 is

constituted by.a pul se | aser beamoscillator 722a conposed of a YAG | aser

OSC|IIator or YV04 0 CI | at or nd e ition fr q setting
means 722b connect e{gl?o bcf e %ﬁ ésre %%ér ﬁ%{ n?%gs%:ci’ﬁll RATor bs ggnﬁgsf g

transm ssi on cppinéal csyB=mMnk? 32 ¢ AmrdrsRsd subtsabhmemuycmr;eicﬁmﬁusysuch 15
as a beamsplitter, etc, A condenser 724 hou5|n9 conden5|ng | enses (not
shown) constitiut BRE b2aiRet 7ot | eeER hatiRalelhed o IRehRe fERTRE i AT s

attached to thecend. of b e R0Y0-0a% 10: - 120n: Al a3erobeam aseikhated from

t he above pul se Taser ean1 osci Il at1on neans condenser 724
t hrough t he 28ststamemiissiFon . oﬁtiCEmesymliﬂnlaﬁﬁrabdamsoapplledlbnomeam@

d 724 th hel d b hktb
or odet or hthedoctS) RETSpot CGRAnGYeP BLTR SSPBEUGFAS CShot LaFARel67oD i s

defined by th@oﬂ%ﬁ@é@@&b@ﬂa RaGpihserdoxci K xtdd dr/frvoaW abwhesetm XatSrt he
wavel ength (m ul se 25 laser beam Wis the dianeter (m) of the pul se

| aser beam aﬁbﬁlédf%ﬁ*éht%fbﬁle%ﬁﬁq}ée%hcﬁéﬁﬁé{ng @@@nﬁzzTaZbaﬁanneF*s'e@heo
focusing distapge (ﬂ% QEsgﬁebQQge‘égb‘iﬁngBQeH%é% le rougﬁ Doﬁh.e pul se

| aser beanlhaV|ng a uss distribution is applie jectlve
condenser | enspf24alofysthen cidlenserises suitable optlcal elements such

15 as a beam splitter, etc. A condenser 724 housing condensing
lenses (not shown) constituted by a set of lenses that may
be a known formation is attached to the end of the above casing
721. A laser beamoscillated from the above pulse laser beam
oscillation means 722 reaches the condenser 724 through the

20 transmission optical system 723 and is applied from the
condenser 724 to the workpiece held on the above chuck table
71 at apredetermined focusing spot diameter D. This focusing
spot diameter D is defined by the expression D (pm) = 4 x
Ax f/(m x W) (wherein A is the wavelength (um) of a pulse

25 laser beam, W is the diameter (mm) of the pulse laser beam
applied to an objective condenser lens 724a, and f is the
focusing distance (mm) of the objective condenser lens 724a)
when thepulse laserbeamhavingaGaussdistributionisapplied
through the objective condenser lens 724a of the condenser

300 724 as shown in Fig. 9.

The image pick-up means 73 mounted to the end of the
casing 721 constituting the above laser beamapplicationmeans
72 comprises an infrared illuminating means for applying

infrared radiation to the workpiece, an optical system for



30 724 as shown in Fig. 9. The inage pick-up neans 73 nounted t e, RRcARGoPS
the <casing 721 constituting the above | aser beam application neans

conprises an infrared illum nating nmeans f,or applying infrared radiation to
t he wor kpi ece, an optical systemfor 12 ﬂﬂRCH 2007 11 capturing infrared
radi ati on applied by the infrared illum nating nmeans, and an i mage pick-up

devi ce (infracedtu€lhy finfreuvegurtdngtaonekpplied byghhk tofrespdndi ng to
infrared radiai'on.ca turedbé t he ogtical s%sten] in addition 5 %P an
ordinary i maghl prEKEAbIREREERE CCBROT BF HRERE i W W O Rbge W %5 Shbl o
radiation in ¢88)i kbusbhepedreAhodhmeNtctrNR 5MBHAL1SEERREspSnkiARsEbtted to
a control nmeans that is not shown. The |aser beam application step which is
carried out 10fbgpradiragieftd capeart Leedbyidempiactid heY3tam I1nRddelsten bed
with reference to Fi.g...7 i.qs. 10(a) _and . O, nd. :Ei g In
the | aser eag?d%ﬁf#%%IF%ﬁfégéﬁf gégksgﬁi%%g%g%tgﬁhghé%éfgigﬁéﬁ iT gg%laced
on the chuck tiabbe witlofvritshi®lleagediatbhoheamumrchibestrahedremsodigen. i n
such a manner _that a side onwhich the resin film24 is Lorned, faces, up, and
sucti on- hel d 2BniTREecRtERtabPet73NSPATERY. T9, 2t FRRBRAUI BFERTF alR®E hivi ng
the protectivg.tapgofnaffixed thereto is omtted. The annular frame 5 is
hel d by a suitable franme hol di ng neans of the chuck 20 table 71. The chuck
tabl e 71 suction-hoTdéntesére e cprluctariomsfter hdashdésceabededbove i s

posi tion right below.the_jnmage i ck:up_neans. 73 by a.noying nechani.sm
Phat 1o sRowRSEnRy tbf e P e R b B TR AP B fE T v b oo SRTEREPR t he
i mage 25 pi ckwiRhNEansrdsee ald gnRENY, Woids f aro (@t eatli Ng (b he mrocessang area

to be processed of the sem conductor wafer 2 is carried out by the inmage
pi ck-up neans¥?9-ald-the control means that is not shown. That is, the

i mage pick-up rreanslzad?é"q.aigé‘%: beam application step, the semiconductor

wafer 2 is first placed on the chuck table 71 of the laser
15 beam machine 7 shown in Fig. 7 in such a manner that a side

onwhichtheresinfilm24 is formed, faces up, and suction-held

on the chuck table 71. In Fig. 7, the annular frame 5 having

the protective tape 6 affixed theretoisomitted. The annular

frame 5 is held by a suitable frame holding means of the chuck
20 table 71.

The chuck table 71 suction-holding the semiconductor
wafer 2 as described above is positioned right below the image
pick-up means 73 by a moving mechanism that is not shown.
After the chuck table 71 is positioned right below the image

25 pick-upmeans 73, alignment work for detecting the processing
area to be processed of the semiconductor wafer 2 is carried
out by the image pick-up means 73 and the control means that
is not shown. That is, the image pick-up means 73 and the
control means (not shown) carry out image processing such

30 as pattern matching so on to align a street 23 formed in a
predetermined direction of the semiconductor wafer 2 with
the condenser 724 of the laser beam application means 72 for
applying a laser beam along the street 23, thereby performing

the alignment of a laser beam application position. The



control neans (not shown) carry out inmage processing such 30 as pmgiakReHLo07
mat ching so on to align a street 23 forned in a predeterm ned direction of
the sem conductor wafer 2 with the condepser 724 of the | aser beam
application neans 72 for applying a |lasér beam al ong the street 23, thereby
performng the alignnment of a | aser beam application position. The 12 MARCH
2007 12 al i grinegrmerft tdie tleserabearbapplamaticat posigdeition alsalsimlarly
carried out on streets that, are fornmed on the  sem condﬁjctor waf er, 2 and

extend in a diTrEctdon fetpert Utarc? 1 1He- AndA Feuet i hed ditect i on.

At this monmendenizcldotghwbierreshl ddddAd?4niasdai peaedoRBrpenidierts asur f ace
2a on which street 23 is forned, of the sem conductor wafer 2, alignnent

can be carri e dite faknive Her¢derpreinghcl pyct ki Ag H1gn MomEdE wi t h
i nf d di at.i t ; jn fil i t 0 Aft
Intrared ga %ﬂr%h@%’%h%"ﬁ%&nﬂeflffsé id fp}r%ndéd gsrﬁg:lth(f rf%%%hl%grs?hr}hfgkcje er

the street 2 orne sem conduct or wart er ont tabl e
71 i s detect eth amdwhliehaktghaen23 iof folaeldaserf tieamnapptdehictoor pasidd on i S
carried out as escri bed above, the chuck t Ien}7 is noved to a | aser beam

application ared Fhee Bdiferfddrr B Bt ¢ Fohh F3 e i on
neans 72 for J?sig&l%i}’ril@%p?‘ di2sEfadeam t1s 4o’y B350 idvdr SnekD(@e tO

bring one en eft end in Fig. 10(a)) of the predeterm ned street 23 to a
posi tion rightesigel bl hed condedsetra2epafenthe | aser beam application neans

72. The uck tabl 1. that is he,sem conductor wafer 2.20 1S din
the dir egpi on i ndi ?éfte%r by S ﬁErSFﬁ:o%B foﬁ%ecgioél. ERTO?%Tl%?n%u%F%%é'{ggfr/een% ned
feed rate whil exdl puWrseHaseudrearblé291i $sappt éetefiroma tiee candgnsart 724.

When the application position of the | aser beam application nmeans 72
reaches the @t hete ehdSTFipRET PP HCTE 0N 1POFHF19N 0F St FRIE1$@ePUD328s shown

25 in Fig. 10(@9cr#@?ﬁ%&&,att&l%ncﬂﬁckr@akﬁ%% Sﬂl g@sttﬁc?]vé’&aég £2b, ks yuspended

and the novenent o e chuck table 71, t e sem conductor wafer 2

is stopped. application area where the condenser 724 of the laser beam
15 application means 72 for applying a laser beam is located
as shown in Fig. 10(a) to bring one end (left end in Fig.
10(a)) of the predetermined street 23 to a position right
below the condenser 724 of the laser beam application means
72. The chuck table 71, that is, the semiconductor wafer 2
20 is moved in the direction indicated by the arrow X1 in Fig.
10(a) at a predetermined feed rate while a pulse laser beam
725 is applied from the condenser 724. When the application
position of the laser beam application means 72 reaches the
other end (right end in Fig. 10 (b)) of the street 23 as shown
25 in Fig. 10(b), the application of the pulse laser beam 725
is suspended and the movement of the chuck table 71, that

is, the semiconductor wafer 2 is stopped.

Thereafter, the chuck table 71, that is, the

semiconductor wafer 2 is moved about 10 to 20 um to a direction
30 (indexing-feed direction) perpendicular to the sheet. The
chuck table 71, that is, the semiconductor wafer 2 is then
moved in the direction indicated by the arrow X2 in Fig. 10 (b)
at a predetermined feed rate while the pulse laser beam 725

is applied from the laser beam application means 72. When



Thereafter, the chuck table 71, that is, the sem conductor wafg RcHy sy ed
about 10 to 20 mto a direction 30 (indexing-feed direction) perpendicular
to the sheet. The chuck table 71, that is,,the sem conductor wafer 2 is then
noved in the direction indicated by the arrow X2 in Fig. 10 (b) at a
predetermned feed rate while the pul se | aser beam 725 1is applied fromthe
| aser beam apphe caip loicateiaors po2 .1 t\Wbeno i 2 ¥AREEE 2 0Fam 28pilheaapphimednon
position of t | aser beam appljcatiqn neans_, 72 reaches the position shown
PO 0010 (a]% TSP rCRP PR OB R g 560 | AUl hegheraehs Ledtipended
and the nmovengatthefphhgechuskrtBBAR 715 tHatubSendbe sed €eROduSTafenaf er 2
5 is stopped. Wile the chuck table 71, that is, the sem conductor wafer 2

i s reciprocat @ BBedebBefkbeababoveé; thetpubsethasesnlpeddyuapsrivagppl?ed to

t he street523.gAEQP£&%dfocusing point P on the top surface of the street 23

at a wder interva than the width of the cutting blade |ater described

as shown in Fig. 1WhiTaetldomendlasesbleard,applatcaki obhst epmisosancted out
under the foll ow ng processing conditions, for exanple. Lighiﬁsource of

| aser beam YY®ASFaserS SPOVREICRSEN 25 Yavel vt FOIEY AMeRBBeFPt 1 ReT
frequency: 50pLQnm199s ki ap?iti%‘éltstootﬁe 13 4L YAREoUSi NG sBehsdhanBbent 9.2

pm Processing-feed rate: t 00 mi sec 20 A |l aser groove 25 wi der than
the wi dth of Phencthei hgp bhadeckavértheseribed 28 &brarvdidart heté¢anihate 21

for mi 23 of .the sem cand fer.2, along.th 23 b
carrying Sit LRERaBed rater Tobam Abp i o s tebet SR oy Fgm 12,

The | aser groaver2g.reaches the 25 sem conductor substrate 20 to renove the

| am nate 21. When the pulse | aser beam 725 is applied to the |am nate 21
f or m ng The above laser beam application step is carried out

under the following processing conditions, for example.
Light source of laser beam: YVO4 laser or YAG laser
15 Wavelength: 355 nm
Repetition fregquency: 50 to 100 kHz
Output: 0.3 to 4.0 W
Focusing spot diameter: 9.2 um
Processing-feed rate: 1 to 800 mm/sec
20 A laser groove 25 wider than the width of the cutting
blade later described is formed in the laminate 21 forming
the street 23 of the semiconductor wafer 2, along the street
23 by carrying out the above laser beam application step,
as shown in Fig. 12. The laser groove 25 reaches the
25 semiconductor substrate 20 to remove the laminate 21. When
the pulse laser beam 725 is applied to the laminate 21 forming
the street 23 through the resin film 24 as shown in Fig. 11,
the resin film 24 serves as a processing start point because
it has the property of absorbing a laser beam. Since the
30 laminate 21 and the semiconductor substrate 20 are processed
by the application of the laser beam 725 after the processing
start point hasbeen formedin theresin film24, the generation
of impact force caused by the transmission of the pulse laser

beam through the resin film can be prevented, thereby



the street 23 through the resin film24 as shown in Fig. 11, tRhewmag®HRdor! M
24 serves as a processing start point because it has the property of
absorbing a | aser beam Since the 30 |am pgte 21 and the sem conduct or
substrate 20 are processed by the application of the | aser beam 725 after
the processing start point has been fornmed in the resin film 24, the
generation ofsuppiastsifngy cdecpasédnbyof highe riarsni ssion fln Herpudinge thaser

beam t hr ough t.he .res%ienzfi | m an be prevented, .therre%b% 12 NMARCH 2207 14
in &l ' it

suppr essi ng t HETPERA ¢ ToPthd e Sararitdg PESHh o P & RES Pakitnkt 6421 and

the partial peelddiFdie,t ha rigsigdddilbne?24o peeiefodebriils if$op0ssihkire ngo
prevent debris fromadhering to the periphery of the sem conductor chip 22
exposed by th&StBarPeaiPRpREY ity tof $HRlFeRIRCEPYT AR 2Pnexpes abdiie thaser

b 1 . . : th -
eam app 5ca$%e@t}hl§l§geeg§ﬁg'osf ahe r%sqqyffgm?gl .by?ttnﬁfl@é;%%%b_@glé)éer Blégmt he

| am nate 21 a m conduct or substrate e application o
pul se | aser beapliZGitidowerep, dsbshewareiprédgced 2y tite geloes sA6qapd

bl ocked by the resin film 10 therefore, adhere.tq the front rface
of “the rosi n FmL BHIRKE ik T T SEREOTANE G S B2 eArlePt RES aver
beam _appl I cat Ig¥p ISt ich 3 'th@dp@yée laeléérlgb@&& PQ%detI_%xﬁé\F@@', Hd etbwas
descri bed above, the chuck table 71, that is, the sem conductor wafer 2

hel d on the chHuclixs tlabl &bl diedriisderi agenpleeked d gt & &ty dslpdnhdidng to
e exrnonyal Dt ureh e St Lasl s 2% Lacl beodhianlion. shoufo L, oy ¥

(i ndexi ng step o carry out € above 1Taser beam™ applicatiron step. ter

t he above | aser4d hmamrepplicathonsaigpndnctdhechinslext ng step are carried out
on all the streets 20 extending in the predeternm ned direction, the chuck

table 71, therefor St hate thenil@ssdueesr W%%C?th%ds’%‘ﬁ?t%_c@r’ﬁfcll@d 3 e 71
is turned at 90 4.0, ¢RI ¥rO4L+LPRi ARAVSE JATEL s Reaim - APk Leatkon: 54 epvaNd

i ndexing step along streets extending in a direction perpendicular to the
above predet ertrilnezl 725 thatedsi onhe skaviebpdmekiongrafe pdsise bl ont bhé @bmdkaser
grooves 15 taple 71 is indexing-moved a distance corresponding to the
interval between the streets 23 in the direction shown the
arrow Y (indexing step) to carry out the above laser beam
applicationstep. Aftertheabovelaserbeamapplicationstep
and the indexing step are carried out on all the streets
20 extending in the predetermined direction, the chuck table
71, therefore, the semiconductor wafer 2 held on the chuck
table 71 is turned at 90° to carry out the above laser beam
application step and indexing step along streets extending
in a direction perpendicular to the above predetermined
25 direction, thereby making it possible to form laser grooves
25 in all the streets 23 formed on the semiconductor wafer
2.
The step of removing the resin film 24 formed on the
front surface 2a of the semiconductor wafer 2 that is put
30 to the protective tape 6 affixed to the annular frame 5 comes
next. In this resin film removal step, as the resin film 24
is formed of a water-soluble resin as described above, as

shown in Fig. 13, the resin film 24 can be washed away with

water. The debris 26, which have been produced in the above



25 in all the streets 23 forned on the sem conductor wafer 2. I@ﬁAﬁbﬁQOQ;
renmoving the resin film24 formed on the front surface 2a of

sem conductor wafer 2 that is put 30 to e protective tape 6 afflxed to
the annular frane 5 conmes next. In this resin filmrenoval step, as the
resin film24 is formed of a water-soluble resin as descri bed above, as
shown in Fig. 1h3ertbheamesipl fddtmcid stap ded sathed davaycivd tfironwaterfadbe
debris 26, which gave beeqaﬁhgggced [ thg above 12 MARCH 2007 1g]%aser
beam appl i cat Pon"8€ &> A PED AR FLBAPCS AT RE O e Widdi hBFi | m 24

are al so f'USE%@l%W@MthQQtheélﬂtéhtBQereéfﬁ'ﬁ;ih'@hzﬂs Bhpgeqt be gesin film
24 is formed of a water-soluble resin in the illustrated enmbodi ment, the 5

removal of th@aﬁegrﬁoﬂubﬁﬁ2¢assnexmré@@lyléagyratﬁé srop démesyt ithe t he
sem conduct or I roQves rned_in the streets 23
&E W%n X al o% CE'.[PI% efsolnl %swgmt i aE’ov x%%em%lyf Ieasy

of the sem conductor wafér e e Tesin I'Mm*renoval step. In

this cutting step, aheutstepgom’achtﬂeng mhecbemcd;ﬁdgeﬂetawhyeusedaaSng
di ci ng machi ne_as shown in Fig may used. That is, the cutting
machi ne 8 conﬁpﬁsé§s§rCﬁ&@@Ve§aBﬁef@fmﬁévﬂﬁgt§@c§¢6ﬁeﬁél&ln@ fddss, a

cutting means B¢ ; NAVINRG 4 ? th%fe' g P&fﬁ@w%%ﬁ% e afigh AN A8 efE'lfnkrgﬁoQEQns 83

for picking up an i nmage o e wor kpi ece on the chuc 15 table 81. The
cutting step tstelpe canrtkdsootitwinh shepabeveuttihgngachhtnhi AewBiwhl isbe

descri bed th reference ta Figs. 14 to That as .Shqwn Fig. 14
he_ sent chidudeoE vHar B5G 350 SHCHAE BAOHAR G oetiuh 0t Re abemEdser
beam appl i cat ienusslep @Rdcres| nthé | Mt MMy Aaddion isS RPmpead N at kauefuck
table 81 of the cutting machine 8 in such a manner that the front surface

2a of the senit@édqudtlonananer sRtiees heg diagdmMeand ., ancuRélaguErRanabPe 81 by
a suction rrea%%vti@ﬁgt d %ur%q:tin%h%%'de 821, and an image pick-up means 83

for picking up an image of the workpiece held on the chuck
15 table 81.
The cutting step tobe carried out with the above cutting
machine 8 will be described with reference to Figs. 14 to
16.
That is, as shown in Fig. 14, the semiconductor wafer
20 2 which has been subjected to the above laser beam application
step and resin film removal step is placed on the chuck table
81 of the cutting machine 8 in such a manner that the front
surface 2a of the semiconductor wafer 2 faces up, and held
on the chuck table 81 by a suction means that is not shown.
25 The chuck table 81 suction-holding the semiceonductor wafer
2 is positioned right below the image pick-up means 83 by
a moving mechanism that is not shown.
After the chuck table 81 is positioned right below the
image pick-up means 83, alignment work for detecting the area
30 to be cut of the semiconductor wafer 2 is carried out by the
image pick-up means 83 and the control means that is not shown;
That is, the image pick-up means 83 and the control means
(not shown) carryout image processing suchaspatternmatching,

etc. to align a street 23 formed in a predetermined direction



25 The chuck table 81 suction-holding the sem conductor wafer 22pARCH 2007
positioned right below the inmage pick-up neans 83 by a noving nechani sm
that is not shown. After the chuck table is positioned right belowthe
i mage pick-up neans 83, alignnment work for detecting the area 30 to be cut
of the sem conductor wafer 2 is carried out by the inmage pick-up neans 63
and the contratf rtrh&nsemthabn'dacnot waben.2 witat the, ctheingegeade dluffomeans

83 and the contral, nea not. shown) carry. out inage pr ssin h as
ot orn mat ChiGHGL i & Lqns g 1P or ST 26 1 G e e

direction 12 MARGHODY oflénef athgs semLenduct @heV@iE%nﬁeMttJ‘f the %lﬂetal ng

bl ade 821 for cutting along a | aser groove 25, thereby performng the
al i gnnent of ttfebar edtt 6spelsatcarmie |qt§n@ﬁn§t©ﬁetﬁe2ér@eat tegep&ogted s

al so carri gd Qut 9 sgg@eé&ﬁcg&at Gaafeﬁfé)r egboven Serﬂdﬁfé@&% or waf er

2 and extend in a direction perpendi € predeterm ned

direction. Afptem'petrttm@Ilaettcz&ﬁe)rarmﬂve)rpﬁétﬁetsﬁnmwﬂjmcerdmr 2 held on
the chuck table 81 is detected and the alignment _of the area to be cut is

carried out as descrPféGTabBeesthaRF 2P0l eHliRk Aable K RA gt hyater
serm conduct o #afel 2] $pEDKRAKOLRECCH!  AiStalLopOSid 1R G sthcakea to

be cut. At this point, as showmn in Fig. 15(a), the sem conductor wafer 2 is
brought to a mﬁlttheoarwlaete mewnds(teftienduimaki gestbibad gbowd, tihe

sz)reneh Sﬁlltoge:) c @;erm]: preg:cinerm nedoé}ca stanc&ad]{%;fthe “V%%tal si de

posi tioned sucty tthh@t chbelngtgﬁaﬂgp@sad:e_o&%flt&lé aeaketo ige the.cent etmtsortl on
of the |laser groove 25 forned in the street 23. After the chuck table 81,

that is, the SEMTbndREEHOWRONWEEiSr 15ty BéenSERLSOPABGERT Yalehe? dlt ting
1 d
start positi Og% %ﬂ@ecc%eﬁ%%%ﬁeﬁn%eré% C&Jﬁﬁal % ﬁ%%a 84 T:l“:i% figs\S/ d ydown

fromits stan sition y a two-dot ¢ ne 1 n a) to a
pr edet er m ned Q:ilttfmengtp@st 2iono $leowmt bys hocated a predetermined distance
15 on the right side from right below the cutting blade 821.
The semiconductor wafer 2 is also positioned such that the
cutting blade 821 is located in the center portion of the
laser groove 25 formed in the street 23.

After the chuck table 81, that is, the semiconductor
20 wafer 2 has been thus brought to the cutting start position
of the area to be cut, the cutting blade 821 is moved down
from its standby position shown by a two-dot chain line in
Fig. 15(a) to a predetermined cutting position shown by a
solid line in Fig. 15(a). This cutting-feed position is set
25 to a position where the lower end of the cutting blade 821
reaches the protective tape 6 affixed to the back surface

of the semiconductor wafer 2 as shown in Fig. 16(a).

Thereafter, the cutting blade 821 is rotated at a

predetermined revolution, and the chuck table 81, that is,
30 the semiconductor wafer 2 is moved in the direction indicated
by the arrow X1 in Fig. 15(a) at a predetermined cutting-feed
rate. When the chuck table 81, that is, the semiconductor
wafer 2 ismoved to reach a position where the other end (right

end in Fig. 15(b)) of the street 23 is located on the left



solid line in Fig. 15 (a) . This cutting-feed position is set 2542@ARCH 2007
position where the | ower end of the cutting blade 821 reaches the
protective tape 6 affixed to the back surface of the sem conductor wafer 2
as shown in Fig. 16(a). Thereafter, the cutting blade 821 is rotated at a
predeterm ned revolution, and the chuck table 81, that is, 30 the

sem conduct or swafeby2a pseneredminethdi sif arect ifoom nigoated dbythaewrriog Xl in

Fig. 15 (a) at_a pr term ped cuttjing-fee rate. Wien the ck tabl.e 81,

that 15, the: e Comiicesr SPRBPer #1E. dovGY t SoFeBERCRePoST I HIF OTe ¢ he

other end (rigidpiend,i Bhktdis 124HR) SRl cbhaustbeara2arisikosasgsen tHie |eft
12 MARCH 2007 17 side by a predeterm ned distance fromright bel ow the

cutting bl adetl8ral st sHogwme wWiiRy gtha sclpwgk | takphke ndlentlhat ofst hehehuck

ble 81, th i . i . h
(2016 81, LhalLosc e UL EONUCh O, WRLEL o o3 00R0M - Bt LW e,

cut groove 27 st £dce ebs hixsridie dbmky i flacset sgfasved Bl fanddeird aser
groove 25 fornmed in the street 23 of the sem caonductor wafer . 2, 126‘? shown in

Fig. 16 (b) , SHreus3iHe tR8mTOTRRABARararesd 2/ &S ShC¥ cth fitg &7 only
the sem conduct 9l FUPst rahe hdu 1M wiekh 4 he gutti 8¢ Hadey %9e§{2]only

Therefore, the peeling of the |am nate 21 caused by cutting the |amnate 21
formed on the fhememigdrattalr shbstseecohdirctvr wubstihat euR0ingthl adee

cutting bl.ade C b revented in .advance., The ahove tting s IS
carried o ;6 un%%f'tﬁgl%roﬁeﬁogﬁﬁ’n;%ﬁéjeperqﬂﬁ&s?%gc%eo b C#Jlorcael‘gsaer%lekgy
Cutting bl ade: c@ut &g direeret a1 ot 2 1Mho ridaiC bne $8 0 r3At MyuRev ek U £ othof

cutting blade: 30,000 rpm Cutti ng-feed rate: 50 mmi sec Thereafter, the
cutting bl ade 8211i¢angaster onads tpatne?0 20l 5 alad Yot 1190 SHmnby! tFrn

two-dot chain |j LD 1p (8) and the chuck table 81, that is, the
sem conduct or %N%P%? 2e chgdm)veé i%n%ﬁé direction indicated by the arrow X2

in Fig. The above cutting step is carriedout under the following
15 processing conditions, for example.
Cutting blade: outer diameter of 52 mm, thickness of 20 pum
Revolution of cutting blade: 30,000 rpm
Cutting-feed rate: 50 mm/sec
Thereafter, the cutting blade 821 is positioned to the
20 standbyposition shownby the two~dot chainlineinFig. 15(b),
and the chuck table 81, that is, the semiconductor wafer 2
is moved in the direction indicated by the arrow X2 in Fig.
15(b) toreturn totheposition showninFig. 15(a). The chuck
table 81, that is, the semiconductor wafer 2 is indexing-fed
25 Dby an amount corresponding to the interval between the streets
23 in a direction (indexing-feed direction) perpendicular
to the sheet to bring a street 23 to be cut next to a position
corresponding to the cutting blade 821. After the street 23
to be cut next is located at a position corresponding to the
30 cuttingblade 821, the above-mentioned cuttingstep iscarried
out. -
The above-mentioned cutting step is carried out on all
the streets 23 formedon the semiconductorwafer2. Asaresult,

the semiconductor wafer 2 is cut along the laser grooves 25



15 (b) to return to the position shown in Fig. 15 (a) . The chugkmarz RoB1l,
that is, the sem conductor wafer 2 is indexing-fed 25 by an anount
corresponding to the interval between the gtreets 23 in a direction

(i ndexi ng-feed direction) perpendicul ar %o the sheet to bring a street 23
to be cut next to a position corresponding to the cutting blade 821. After
the street 23 féxmde twttihmexstrsetncal exhdtis qiosidednicos riasponddugl t o t he

30 cutti bl ade 821, the abqve- ti d cutti tep.i i ed t. Th
above- rent | onetE A AL STBE AP Tarr i et BT oh i St hend T et 35 Abitred on

the sem conduci9r-awafield dutAsh Al d esithling Lihitesepiaandueter nafeippd iles,cut
along the | aser grooves 25 12 MARCH 200? 18 forned in the streets 23 and is

di vi ded i nto iHee viekidt fidanresndeciatowdil Py 2he ShRbEng Watker calingdst ep,
cutting is carrli i in e re. wat i S1S ied, the
resin fiIn?%aﬁw£%§$%§3%€%®%§f?ﬁg%%%t |¥E%vé§é$%g€%%ﬁi€§ﬁ0%§%ﬁ%ﬁ%%t provi di ng
t he above resi indépendenpialarst @pnicedepradantt ynandtdreney, al be <atte g st ep
may al so serve,as the resjn filmrenoval step. A descriptionis
subsequent |y gFVent®F1R hkl pRoEReYHY SHe® hod for dividing an optical device

wafer into individugl golQQpsical  deVisesqiA § &fifaNse t0e Hlceddidd 23.
Fig. 17 is a perspective viéw of an optical device wafer 10. In the opti cal
devi ce waf er 1@eshodrfdm dEivgdiny, anpipiriatdt Yevifceswadersindd iardl viglueeld in a

| attice pattern on e.front  surface_10a of S hire,substrate, and

opti cal dg6%ceo ﬁbQSQSd onpri sy Ehar?5%¥%%?%d€%a?fgﬁh1 ?tg?dégbased conpound
sem conductor and theidi ke Bs e porsmsktivavpkwdt ahyofi @redsvisectd fmed by
the plurality of streets 101. To divide the thus constituted optical device

waf er 10 into iRdi ititRe oBpirédidevdaAweienb? shawpriet Bedi vé/ eapet il iy
affixed to the,frontee2d " LACE rl0RLNEA 60M2 1SS HER t@nl BRMAG A di@Si N

fil mwhich absorbs a |aser
surface 10a of a sapphire substrate, and optical devices 102

15 comprising a laminated gallium nitride-based compound
semiconductor and the like are formed in a plurality of areas
sectioned by the plurality of streets 101. Todivide the thus
constituted optical device wafer 10 into individual optical
devices 102, a protective tape 11 is affixed to the front

20 surface 10a thereof.

The step of forming a resin film which absorbs a laser
beam on the back surface 10b as the surface to be processed
of the optical device wafer 10 comes after the protective
tape 11 is affixed to the front surface 10a of the optical

25 device wafer 10 as described above. This resin film forming
step is carried out by using the above-mentioned spin coater
4 shown in Fig.3, for example. That is, as shown in Fig. 18,
the optical device wafer 10 is placed on the chuck table 41
of the spin coater 4 in such a manner that the back surface

30 10b faces up, and a liquid resin which absorbs a laser beam
is dropped on the center portion of the back surface of the
optical device wafer 10 from the nozzle 42 while the chuck
table 41 is rotated. Thereby, the liquid resin flows to the

outer periphery of the optical device wafer 10 by centrifugal



beam on the back surface 10b as the surface to be processed of 1b maReRid002!
device wafer 10 cones after the protective tape 11 is affixed to the front
surface 10a of the optical 25 device wafer 10 as descri bed above. This resin
filmformng step is carried out by using the above-nentioned spin coater

4 shown in Fig.3, for exanple. That is, as shown in Fig. 18, the optical
devi ce waf er Iorice pleacedean thee balukclsutrdlaloe 4Db off tthe spitdicedateridei n

such a manner t ck urfaeSO_ 10b faces. up,.and a ljquid resin

whi ch absor bs "8 EsEr - balS TSUHs Gt fon E he baeht o borergrEos PeRsSaACK
surface of ther ephiecab fewhce Mafel fiQnf pQMhEHengoz zt e A I Bheughuck
table 41 is rotated. Thereby, the liquid resin flows to the outer periphery

of the opticall devd q,m waf’elne tihdiy seerfacief Ugalofl 2 heINRCHL 28D Beid-d eradert o
cover the g)ackmsurf q} hq; opyical device wafer 10. This liquid
resin cures by it & assage of tinme to forma resin film 24
havi ng a thi ckness a‘he&tamﬂterl t@&sﬁbpnofheppapknguafmﬁ%m tchehept i cal

device wafer 5 10, as shown in 80&19 Thereafter, the step of n%%ol ying a
| aser beam t o e CaptdeVACHSATET el BRVIBInAREnEC e FRET 4 ifAREA 6 ned

on the back syd ﬁﬁ@k%@ﬁﬂaﬂ:’@&'@ﬂ AR UgESERe FelsMh2A Al 008G iRy $HEGRIre k01

cones next. This |aser beam application step is carried 10 out by using the
above- nent i oned 1 gssesbeaxt macHie lﬁsghrolwaamlappﬁugsatlbrt etep Ihatarrsedas
shown in t he opti devi ce fer aced on the ck _table
71001 thelPaseiet BRARFRBENFRE FT e SR A iR 1A EhRE ST BraBLTE T WHCER ¢ he
resin film 24 i figyded, tbases Tipat alr‘si sicishormhehdrog. the, kh« pl daabl e
71. The street 101 forned on the optical device wafer. 10 is aligned with

t he condenser JMiGH WaHen é@e%sﬁé]a?ﬁecéﬁéll thst Fonckdasl 721 Phetlepyiaser
perform ng the,alj indf7 & 18588 DeARAPPI{IEAL | O RAS) tdrPthl-@H %he

alignnment is carrie out by an 1mage pick-up neans for picking up an inmage
of the 20 strestsiOIfwint R4 rfs efmdmerdadlfat:esnupr oand heu dyacdn-she Idcen 10te
15 chuck table 71. The street 101 formed on the optical device
wafer 10 is aligned with the condenser 724 of the laser beam
application means 72, thereby performing the alignment of
a laser beamapplicationposition. This alignment is carried
out by an image pick-up means for picking up an image of the
20 street 101 with infrared radiation from the back surface 10b
of the optical device wafer 10. The predetermined street 101
formed on the optical device wafer 10 is then brought to a
position right below the condenser 724 of the laser beam
application means 72 to carry out the above laser beam
25 application step. 1In this laser beam application step, the
focusing point P of a pulse laser beam 725 applied from the
condenser 724 is set to the back surface 10b (top surface)
of the optical device wafer 10.
The above laser beam application step is carried out
30 under the following processing conditions, for example.
Light source of laser beam: YVO4 laser or YAG laser
Wavelength: 355 nm
Repetition frequency: 50 to 100 kHz
Qutput: 1.0 to 3.0 W



of the optical device wafer 10. The predeterm ned street 101 fQpiiEgkacH2dolRe
optical device wafer 10 is then brought to a position right bel ow the
condenser 724 of the |aser beam applicatbgn neans 72 to carry out the above
| aser beam 25 application step. In this | aser beam application step, the
focusing point P of a pulse | aser beam 725 applied fromthe condenser 724
is set to the backusanfaseolObigmepesur Pacepm of the optical device wafer

10. The above I@.}g egg§51118a@|gl 'dc@af":%n §t0ergol %0%6‘&&'/%@&)”" 30 under the
n

foll owi ng processing conditions or exanp ht source of |aser beam
YVO4 | aser or YAG I eIsertheV\&pelleagt Hev368 wmfRepb@; taorsHaovequendyig.5Q1,0 100

kHz Qut put: to 3.0 W1 007 .20. Focusi ng s er 2 m
Processi ng_—feeaﬂ & gf@otvg g%’ém?ﬁ ?%@%p?rﬁ%ﬁtrge&ﬁ g@%é’rm fg‘
shown in Fig. Zdox $ud@dses JQCFB)QB’;? dD3-f$hd uedrd Oilgaxﬁé‘elasééxe%eaﬂz@l from
the 5 back surface 10b by carrying out the above | aser beam application

step. In this drmlrcatean appbi cath ahist épsenterrm ebplpoh§aohasesp be@er725 i s
applied to thetﬁ)%o quse eV| Cﬁer%efﬁn 51?1h§ haggr%gq_hr% hceo sin flLlchl ‘Ji Q?s_L %hovvn

in Fig. 20, as FesiT pe of b S rb| ng adaser

beam 10 the rv%ifeﬂ:fld rohdb UeC GRS rasphogessi B ssashowei M .FiS new, tdhe
optical device wafer 10 is processed by the application of the pulse |aser
beam 725 af t er'hé& Fridcbss i BRArERDHEHTIP SO bt T st 2i +PE e F5€&n film

24, the geper ati On-&f; | MG 241 %%%m%%uﬁegrl%eégﬁn?r§£‘§P’c S5 O OF dihg-pul se

| aser beam t hrough 15 the resin filmcan reven t her eby suppressing
the partial pgetiomficfalt Heviesi wafetrm Q4is Fhrer:efscsleel bytthe aprdsisidilion o

pevent seh S Tromadver g e e poc pery Cr he on 2ol gevice vl
beam appl i catids been formed in the resin film 24, the generation of impact
forcecausedbythetransmissionof thepulse laserbeamthrough
15 the resin film can be prevented, thereby suppressing the
partial peeling of the resin film 24. Therefore, it is
possible to prevent debris from adhering to the periphery
of the optical device wafer 10 exposed by the partial peeling
of the resin film 24. 1In the above laser beam application
20 step, debris are produced at the time when the optical device
wafer 10 is processed by the application of the pulse laser
beam 725. However, as shown in Fig. 21, the debris 104 are
blocked by the resin film 24 and hence, adhere to the front
» surface of the resin film 24 but not to the back surface 10b
25 of the optical device wafer 10.

The above step of removing the resin film 24 formed
on the back surface 10b of the optical device wafer 10 comes
after the above laser beam application step is carried out
on all the streets 101 formed on the optical device wafer

30 10. By carrying out this resin film removal step, the resin
film 24 formed on the back surface 10b of the optical device
wafer 10 and also the debris 104 that have been produced in
the above laser beam application step and adhered to the resin

film 24 are removed.



20 step, debris are produced at the tine when the optical devi cq2 mwsHe 2009
is processed by the application of the pulse | aser beam 725. However, as
shown in Fig. 21, the debris 104 are blogked by the resin film 24 and
hence, adhere to the front surface of the resin film24 but not to the back

surface lob 25 of the optical device wafer 10. The above step of renoving
the resin film 24 f3NfedteBrPt KE AR S HRe LR 1ol setine Yptreal 0 @dvinde

waf er 10 cone fit.ar e S - L i S . i out
on all the stfcehee?s}ta%c?lri pg?kerg go%b?h]gérorg%?a E@eeviggtéb\%g e%@gofﬁlowB{/ tg%rryi ng

out this resimddtennesiovdilst epmoviad sésbn Inlthle diovibihorstdre Fack
surface 10b of the ptdi cal dev%celowafer “i{}(‘lh and_al s thei.%ebé%sc 1104 tahrat
have been prodﬂ%&hF% SURESaBDVE" IMaser e e%EBPf%Q elil §tgb and adhéred to
the resin sfildupkoat eenyareed? 2r MAREH 20Qaradl cheosbap dotthant diing t he
optical device wafer 10 along the |aser grooves 103 forned in the streets

101 fol | ows thifs dtsde Fwshare i10h riaring davep. as shavd ditvildithg Stép, - the
optical - devi C%ﬁ’@fhg,rsl B8kt {“ﬁggtféjsé)f‘ garo%déLsahb%Y ﬁé ;ﬁ%ﬁ’%eé DR

menbers 12 arrange para 0 One€ another w surface 10b
faci ng down, asdisdmewmt ismpiog.t 28fbErs ¥ atll $2 poiBitesd ey haesdergr bd\wase 103

are positioned between adjacent support nenbers 12 and 12. Pressing .nenbers
T ar e presed SR RATANS | S06r LEPROVESORTsS Wt PAT the SHT GHrERT 101
fromthe gipde 0f;1 themwrieetide drapgelpratbixedet apberl fapnixsardaogdOa of
the optical device wafer 10. As a result, bending Toad is applied to the

optical devi cefy@tesutrdageorip ofidrg epbicyt devasewBter At i8S atirsklteet s
101 to generat.e ensi-| .re Kk e, 10b reby,form ng 15
di vidi ng port i%%%éjl%i ]‘loﬁaﬁf%es %%??g%§%e3%%e0%¥%$£1 aji%eny%%te%e¥f)aé;le6rg&
grooves 103, ttigd lssert heotveaetl93]0thborned tiHe sarereedetenntaegertirecd i on

as shown in Fig. 23(b) to divide the optical device wafer 10. After the
opti cal devicet%%§é£e stress on the back surface 10b, thereby forming
15 dividing portions 104 in the optical device wafer 10 along
the laser grooves 103, that is, the streets 101 formed in
a predetermined direction as shown in Fig. 23(b) to divide
the optical device wafer 10. After the optical device wafer
10 isdivided along the laser grooves 103, that is, the streets
20 101 formed in the predetermined direction, the optical device
wafer 10 is turned at 90° to carry out the above dividing
work along the laser grooves 103, that is, the streets 101
formedinadirectionperpendicular to the above predetermined
direction, thereby making it possible to divide the optical
25 device wafer 10 into individual optical devices 102. Since
the protective tape 11 is affixed to the front surface 10a,
the individual optical devices 102 do not fall apart and the
form of the optical device wafer 10 is maintained.
Since debris do not adhere to the back surface of the
30 optical device 102 obtained by dividing the optical device
wafer 10 along the laser grooves 103 in the above laser beam
application step, a reduction in brightness caused by the

adhesion of debris to the back surface can be prevented.

As described above, the present invention has been



10 is divided along the |aser grooves 103, that is, the streets 3Q;AdtH 2007
formed in the predeterm ned direction, the optical device wafer 10 is
turned at 900 to carry out the above diviglhng work along the |aser grooves
103, that is, the streets 101 fornmed in a direction perpendicular to the
above predeterm ned direction, thereby making it possible to divide the
optical 25 dediesenidfest apgonstiad tei pradferrept pehpdduentesfen2dividéry t he
protective ta 11 ffq f.ran rfac i ngj.vi I

opti cal devicggel%fagé%ﬁ5¥éﬁgF{ggggﬁfa%%dgpﬁgcaioﬁﬁ&g?etHéggﬁfigg¥ ggice
wafer 10 i s muiretsainmtednvSnniendebnilse dppldtedadbetiee tilmddre phack ssiniaocé of
the 30 optical device 102 obtained by dividing the optical device wafer 10
al ong the | as&tB§rodvdssi®f iVR4SGTS -above | aser beam application step, a
reduction gn brightness caused by the adhesion of debris to the back
surface can be prevented. As described above, the present invention has been
12 MARCH 2007 22 described according to preferred enbodi nents for dividing
t he sem conductor wafer and optical device wafer, but the present invention
can be applied to the |aser processing of other types of wafers. 5 12 MARCH
2007 23 W claim 1. A laser processing nethod for processing a wafer by
applying a | aser beamto a predeterm ned area of the wafer, conprising: a
resin filmformng step for forming a resin film which absorbs a | aser

beam on a surface to be processed of the wafer, wherein the resin filmis
formed of a water- soluble |ight absorbing resin prepared by m xing a |ight
absorber with a water-soluble resin; a |aser beam application step for
applying a | aser



beam havi ng a wavel ength of 355 nmto the surface to be processesduakch®or
wafer through the resin filmto form grooves in the wafer; and a resin film
renoval step for renmoving the resin film after the | aser beam application
step. 2. The laser processing nethod acearding to claiml1l, wherein the
resin filmhas a |light absorption coefficient of 1,000/cmor nore. 3. The

| aser processing nmethod according to claiml1, wherein the water-soluble

| i ght absor@én&a§§§jn is aresin prepared by mxing a polyvinyl alcohol

with titanium dioxide. 4. The | aser processing nmethod according to claim1,

wherein the vefef g8 s condyctor, SalEr £OMPLLSIAG. REMLONGREL O, chi ps
whi ch are co sed of 2 Iamkpate L sonsi stir r%finaen insuldtdng ilmal d a
functional $¥¥ 1 dh afo%%%% On the” fT ont-surface of ‘a sem conductor
substrate QAP WHITH ‘are sectioned by streets, the resin filmforning step
isto formthe resin filmwhich absorbs a | aser hbeam on the front surface
of the sem condutt 6FS&0bstidt efOFRYNIt K& PasT béQFTMAPRI itafFom stidpfi s to
form | aser GroeVexPSAHRTIP reatdr tIRP e il ohAHGCSs (HSs tathd IRE 8561 yitng a

| aser beanth?® tRESFaniH@ e ifor iagreRénstiiddt st hfougrdt L resifitefiim 5.
The | aser pPobdsks nglaethedsaeddndi ngetio cPaepracd Wierelhinttheasdmidddnduct or
waf er havi ngbsdrebe maseirt iyrosipds rsormpdebyeshe; | aser beam application step is
cut along the |laser grooves with a cutting blade to be divided into

i ndi vi dual sem condackor lodnmps aph2 INARCEN 2G02p 2406, dfipd viager aprleesessi ng
met hod accobeamghtoiabaiam dave idrertdi nofh&owafrer ts ameopstuxdcelevbcdenaf er
whi ch has apr¢ptessdd t wrof teer eedtef onmedugh athat tdecd npattemnn om theem front
surface of grsoswpsd riaf eerNdiaGMIias@s optical devices

a resin film removal step for removing the resin film
after the laser beam application step.

2. The laser processing method according to claim 1,
wherein the resin film has a light absorption coefficient
of 1,000/cm or more.

3. The laser processing method according to claim 1,
wherein the water-soluble light absorbing resin is a resin
prepared by mixing a polyvinyl alcohol with titanium
dioxide.

4, The laser processing method according to claim 1,
wherein the wafer 1s a semiconductor wafer comprising
semiconductor <chips which are composed of a laminate
consisting of an insulating film and a functional film and
formed on the front surface of a semiconductor substrate
and which are sectioned by streets, the resin film forming
step is to form the resin film which absorbs a laser beam,
on the front surface of the semiconductor substrate, and
the laser beam application step is to form laser grooves
which reach the semiconductor substrate by applying a laser
beam to the laminate forming the streets through the resin
film.

5. The laser processing method according to claim 4,
wherein the semiconductor wafer having the laser grooves
formed by the laser beam application step is cut along the
laser grooves with a cutting blade to be divided into
individual semiconductor chips.



formed in a plurality of areas sectioned by the plurality of st
resin filmformng stepis to formthe resin filmwhich absorbs‘rzeﬁf“?a(s:g%%‘7
beam on the back surface of the substrate, and the | aser beam application
step is to formlaser grooves in the substrate by applying a | aser beamto
t he back surface of the substrate through the resin film 7. The |aser
processi ng net hod according to claim6, wherein the optical device wafer
havi ng t he aser ro r th r icatio ep,is
di vi ded |nté % ? 9§¥ Q@? %%j %Et% % Q%§Q}$P£ rtgroo%f§%Q¥1

n the vice wa

appl ying ex leurrn%lltf of CP s%ree%sl a?orm&f O?I\{ea lattice pattern on the

front surface of a substrate and comprises optical devices
formed in a plurality of areas sectioned by the plurality
of streets, the resin film forming step 1is to form the
resin film which absorbs a laser beam, on the back surface
of the substrate, and the laser beam application step is to
form laser grooves in the substrate by applyving a laser
beam to the back surface of the substrate through the resin
film.

7. The laser processing method according to claim 6,
wherein the optical device wafer having the laser grooves
formed by the laser beam application step 1is divided into
individual optical devices along the laser grooves by
applying external force to the laser grooves.





