.a 1 Title of the Invention Laser machining nethod Field of the Invention 5
Thi® invention relates to a | aser machi ning nethod for applying a |aser
beamto a predeternmi ned region of a workpiece to perform predeterm ned
machi ning. Description of the Prior Art 10 In a sem conductor device
manufacturing process, as is well known hnong people skilled in the art, a

plurality of regions are demarcated by streets (cutting Ilines) arranged in
a lattice pat t f : nearly di sk-shaped sem conductor wafer,
and a circuit or or the like is fornmed in each of the

demar cat ed regi ons. Ldbes MacghinmndgcMethedfer is cut along the streets to
divide it into the respective circuits, thereby produci ng individual
sem conductor chips. Cutting along the streets of the sem conductor 20

wafer is perfEEéIELdEEﬁEElIh*?h%?ﬁh”ti”9 device called a dicer. This
cutting device conprises a chuck table for holding the sem conductor wafer
that is tBe workpi eEbisainventing Kedatesotocat LRREIt MAchdminghdeshed waf er
hel d by the C ' S ' h auck 25_table
and the curtifel bl TSR BFRE o e PRtk iPeh Pl IHE ‘08 [ ces
a rotary spi ndbrkpiede totpérfont predétdrmpted machiniggtting bl ade
nmounted on the spindle. The cutting bl ade conprises a disk-shaped base,
and an annul ar cutting edge nounted on an outer peripheral 30 portion of

t he side surfﬁ&ﬁpﬁfﬁi %%Pé@rﬁtéﬂg edge conprises di anond abrasive
grains (for exanple, about min particle size) fixed by el ectroform ng,
and is f8rmed to hineaasemiernduster dbvice2annfagsuring process,
as is well known among people skilled in the art, a
plurality of regions are demarcated by streets (cutting
lines) arranged in a lattice pattern on the face of a
nearly disk-shaped semiconductor wafer, and a circuit
15 such as IC or LSI or the like is formed in each of the
demarcated regions. This semiconductor wafer is cut
along the streets to divide it into the respective
circuits, thereby producing individual semiconductor
chips. Cutting along the streets of the semiconductor
20 wafer is performed normally by a cutting device called a
dicer. This cutting device comprises a chuck table for
holding the semiconductor wafer that is the workpiece, a
cutting means for cutting the semiconductor wafer held by
the chuck table, and a moving means for moving the chuck
25 table and the cutting means relative to each other. The
cutting means comprises a rotary spindle to be rotated at
a high speed, and a cutting blade mounted on the spindle.
The cutting blade comprises a disk-shaped base, and an
annular cutting edge mounted on an outer peripheral
30 portion of the side surface of the base. The cutting
edge comprises diamond abrasive grains (for example,
about 3 um in particle size) fixed by electroforming, and

is formed to have a thickness of about 20 um. When the
semiconductor wafer is cut by such a cutting blade, a



-sem conductor wafer is cut by such a cutting blade, a 2 fracture or crack
occurs on the cut surface of the sem conductor chip cut off. Therefore,
t.he width of the street is set at about 50 min consideration of the

i nfluence of the fracture or crack. I|If t+e sem conductor 5 chip is

downsi zed, however, the proportion of the street to the sem conductor chip

I ncreases to d ease . in productivity. Cutti by cutting
bl ade, nor eovgr%{é%%[‘)%seeg’gpr d%ic PGRRS (HE tf‘é%(f%%&‘ﬁrﬁl%ef i‘?#t , and the
sem conduct or sefiippnavetoantdipaiad oith sherkfol@,! Rheeeediht bFeghet he

fol l ow ng sem conductor wafers have been put to practical use for finer
fabrication offt@aetuilss s@chtaahautard 1@ in Sonsistenation wif &he i n whi ch

a | ow di el ectri %ﬁea ' ' I.Si . ' an
i norgani c 15 r%antcfelﬁ a s&tcfh ﬂﬁ%%%% i(%stltdé%ﬁ f)i(r%ng'ﬁ]ﬁ F%g%?oglﬁh@grggani C
mat eri al sbich cisipa iigodpmwmi sdiez-drh,s dubwevexsy ytil'r.mqard:;asmiicpnlqmeﬁhhé idtrnedmls
been | am nated on.the face o seni.conduct or wafer body such as a silicon
waf er; and sg'ﬁi (F&?d&@f“&rcqﬁéiu&a%o%ﬁrﬂ% 1NGrRafes, £ S3Px21d éif%reca@sec 20
el enent gr oup inT @abdaleplivedty .heﬁﬁﬁ:ﬁinﬁhﬁgs ;&'ﬂlleﬁ) eaduaner b1waker mokayiag,the

|

| ow dielectric constant insul ator (Low | am nlat_ed t hereon i nvol ve a
probl em t hat HeEES Preplems dihatalfém figrd peed iy laimiked n@nd dde t he

|l ow dielectri : ' . r..Re ffa. e, 25..senj uctor wafers
havi ng a net al&%&%@p@%@gg@ﬁﬁ% ar%egos“etl%en]%enrﬁ gdr g“ﬁlp&( [Pe"éa)(y}g‘ppl ied thereto
pose a prb®l em thatImhecemeyt anes cuthal foglddhingt s@ricdydwcieat ti ng

bl ade, burrs ocgur because the tal pattern is forned froma tacky netal
such as coppe?‘agltértsh alvlekg)_eegb P%iﬂﬁarﬁﬁ?@tlhd{feiﬁ?mwra | aser beamis

shone al ong tHagrSicatdbnOfof S GARIUGIH awafRT diy qidr f he

Semniconductor wafers in which a low dielectric constant

insulator (Low-k film) comprising a film of an inorganic

15 material such as SiOF or BSG (SiOB), or a film of an
organic material such as a polyimide-based or parylene-
based polymer film, has been laminated on the face of a
semiconductor wafer body such as a silicon wafer; and
semiconductor wafers having a metal pattern called a test

20 element group (Teg) applied thereto. The semiconductor
wafers having the low dielectric constant insulator (Low-
k film) laminated thereon involve a problem that when
they are cut along the street by a cutting blade, the low
dielectric constant insulator peels off. The

25 semiconductor wafers having a metal pattern called the
test element group (Teg) applied thereto pose a problem
that when they are cut along the street by a cutting
blade, burrs occur because the metal pattern is formed
from a tacky metal such as copper or the like.

30 2 machining method, in which a laser beam is shone
along the street of a semiconductor wafer to cut the
semiconductor wafer, has also been attempted. This
method is disclosed in Japanese Unexamined Patent
Publication No. 1994-120334.



sem conductor wafer, has also been attenpted. This nethod is disclosed in
Japanese Unexam ned Patent Publication No. 1994-120334. 3 This nethod of
cutting by shining a | aser beamis of the type for dividing the

sem conductor wafer along the street by-uksing the | aser beam Accordingly,
this nethod can solve the problem of peeling-off of the low5 dielectric

constant insulator |gygs h8&n°fléeté?ﬁﬁgﬁytgﬁ%ﬁ%ﬁgiﬁg?ggﬁﬁcﬁgéﬁegge of

the burr. However, this nethod creates a pr o en-a | aser
beam i s shone ol dibg ttypestficartdiofidimgg tSheari semidumnductved eva feheabmbg ener gy

concentrates iin the_10.shone_ reqi ta cause debris, and .the debri,s adhere
to bonding pad€ sg:trgett ot "h'sr]erg%gtﬁffegjtaesbezf goe(arpé. c%r‘:&ﬂrtc‘ii,m ar 8‘5&}5
det eri orat i ng refthod art S oXfvd ehes PRIV G Prpesling-off SEMPRE I&EF the

| nventi on The object of the present inventionis to(frovide a | aser

machi ni ng et KOG LRGTTH Cc HPTHHARNM tinHEl 4577 Jaiter and dean 3150 e’ upon
applying a | asgfe 1 & Vg&‘cﬁﬁ_l e Q%A_qﬁzrﬂﬁg to the present
[ [ %e above obj ect,

i nvention, for attaining t ere s prcvided a | aser
machi ni ng net hod f dioweidr ni hgia metked eceebdyyeappl pewgprobaemr thaam

t hereto, which,compri.ses: rotective film coating step of cqoating a 25
surface to be "iehithdds Gt %ﬁ)@nvﬂtﬁ A& 3409 Zth%?%ft%%%r VEtihen a | aser
beam shi ni ng sfefii coindaRtor RehFert ASGeMRAM erddrdinecoRiddl Bbted NP URe t he

protective film and a protective filmrenoval step of renmoving the 30

protecti velf i IShoR& PGt i deRrissandddie debris adhere to

bonding pads, etc. that are connected to the circuit,
thereby deteriorating the quality of the semiconductor
chips.

15 Summary of the Invention
The object of the present invention is to provide
a laser machining method which can prevent the influence
of debris produced upon applyving a laser beam to a
workpiece.

20 According to the present invention, for attaining
the above object, there is prcvided a laser machining
method for machining a workpiece by applying a laser beam
thereto, which comprises:

a protective film coating step of coating a

25 surface to be machined, of the workpiece with a
protective film;

a laser beam shining step of applying a laser beam
to the workpiece through the protective film; and
a protective film removal step of removing the

30 protective film after completion of the laser beam
shining step.

According to the present invention, there is also
provided a laser machining method for cutting a workpiece

by moving the workpiece relative to a laser beam shining



shining step. According to the present invention, there is also provided a
| aser machining nmethod for cutting a workpiece by noving the workpiece
relative to a | aser beam shining 4 neans while applying a | aser beamto the
wor kpi ece by the |aser beam shining neaas4 which conprises: a protective
filmcoating step of coating a surface to be machined, of the workpiece
with a 5 protective fi

| a laser be shinjng step of a Ln | aser
beam to the WBTHHF St r%ﬁ@ﬂyf'ﬂ% %?‘g%‘ﬁﬁﬁb%g?‘ﬂ:?n t]aﬁdwggﬁb? etPYeth® I m
removal step ofas@rivédr $KEningOoheshsYyewhitm 8bhSFisespl etion of the |aser
beam 10 shining step. The protective tilmmay-be forned by coating the

t 0- be- machi ned surf aBePRPERCE iVeqFildny €9k iagd stEPomitngoathagr 8sul ti ng

coating to be :ﬂﬁg% i ageco. ti r i vely, the
protective fi Iér]n?frray gt#\noégnelhgﬁggﬁééét;‘agk?%% é‘é! islﬁgé%é%e‘m#‘ %o t he surface
to be machbnedprotidartsive giibmgesi n or sheet nenber is desirably water-

sol ubl e. O her charactiristi s of the present invention w/l| becone

apparent fromthe deBcrfpFFoRe@B FOLRLRY SG°Br Phr ABRLY APt AQDHASET: REAM

Drawi ngs FI G o itthé® REFIGPESEEVENYbEYh Othe pASEECHBEEI PITW, apRaratus for
perform ng the | aser machining method according to the present invention.
25 FIG 2 is a bl ockadprhgrarts¥redailinczempvehodtap ofhzemomingt thieon of a

e TR kPRSP UL e Bipb SEL NGRSO AEREUBLYT Show 11
10 shining step.
The protective film may be formed by coating the
to-be-machined surface with a liquid resin and allowing
the resulting coating to be hardened with the passage of
time. Alternatively, the protective film may be formed
15 by sticking a sheet member to the surface to be machined.
This liquid resin or sheet member is desirably water-
soluble.
Other characteristics of the present invention

will become apparent from the description to follow.

20
ief C s £t} .

FIG. 1 is a perspective view of a laser machining
apparatus for performing the laser machining method
according to the present invention.

25 FIG. 2 is a block diagram schematically showing

the constitution of a laser machining means provided in
the laser machining apparatus shown in FIG. 1.

FIG. 3 is a perspective view of a semiconductor
wafer as a workpiece to be machined, by the laser

30 machining method according to the present invention.

FIG. 4 is an explanatory drawing showing an
embodiment of a protective film coating step in the laser
machining method according to the present invention.

FIG. 5 is an enlarged sectional view of an



waf er as a workpiece to be machined, by the | aser 30 machi ni ng nmet hod
according to the present invention. FIG 4 is an explanatory draw ng
showi ng an enbodi ment of a protective filmcoating step in the |aser
machi ni ng met hod according to the present 3nvention. FIG 5 is an enlarged
sectional view of an 5 essential part of a sem conductor wafer as a

wor kpi ece  whi Egﬁﬁ e ' i I1lmb ective
filmcoating gt%%p S gamﬁéﬁﬁf%4@wr@%&% v)e/af()f'p"%fana oér/y‘s"l‘(}:reka?/\nf%éééshovm ng
anot her 5 enmwidiokemasofbeere quatteet twiish fd |pootosttinge st £Xm iby tdtee | aser

machi ni ng net hod ,acgar di to the present invention. FIG, 7 1s a ‘
perspective viPERTER vﬁgﬁlﬁ 59 \Fhsh & et dotfructor wafer as the

wor kpi ece coated WRIG! e D& OARCEkYBahat v SaSaPPRG ! SHoRYngNaRBAlLar frame
10 via a protective tape. FIG 8 is an explanatory drawi ng Show ng a | aser

beam shi ni hg $Ededimeame afaddre RIahantiyandtiHay eaateiny) e oin H®r esent
[ ti . FI ' enl t AVA| f S i . part
of 'the. sen condisFoRaii i SRECIRAL doiift adl i reFerl® MR 1 i

machi ni ng method acRIGdihgis oatperspeseivei nientshowilg dhetbtsein
machi ni ng nmet hod according .to the resent invention wil] now be described
in greater def"g’leC% %&er @PM&@%%%}@%%#P%@’%&%C%@d 1 shows
a perspecti vewitgwtdle pricterit ivERHTIN NG APPcHvsd WY &h apBldBs % daaer
beamto a 25 workpi ece such as a sem conductor wafer "or the like, in the
| aser mach? ni ¥gd-amé RSP TEELHE FRR® the present invention. The |aser

mechi ni ng appar at us EheWg i {is FAE eddp] SRS L Crdhy FAG 6 QIR Ng PASEager @ Chuck
t abl e mechani sm 3
beam shining step in the laser machining method according
to the present invention.
FIG. 9 is an enlarged sectional view of the
15 essential part of the semiconductor wafer as the
workpiece machined by the laser machining method

according to the present invention.

{led L e 1] rerred Embodiment

20 The laser machining method according to the
present invention will now be described in greater detail
by reference to the accompanying drawings.

FIG. 1 shows a perspective view of a laser
machining apparatus which applies a laser beam to a

25 workpiece such as a semiconductor wafer or the like, in
the laser machining method according to the present
invention. The laser machining apparatus shown in FIG. 1
comprises a stationary base 2; a chuck table mechanism 3
that is disposed on the stationary base 2 so as to be

30 movable in a direction indicated by arrows X and holds a
workpiece; a laser beam shining unit support mechanism 4
disposed on the stationary base 2 so as to be movable in
a direction indicated by arrows Y that is perpendicular

to the direction indicated by the arrows X; and a laser



that is disposed on the stationary base 2 so as to be 30 novable in a
direction indicated by arrows X and holds a workpiece; a | aser beam
shining unit support nechanism4 disposed on the stationary base 2 so as
to be novable in a direction indicated-by afrows Y that is perpendicul ar
to the direction indicated by the arrows X; and a | aser 6 beam shining unit

5 di sposed on,t I r. he hini unif support, nechanism4 so. as to be
novabl e in a b&%e@?‘ﬁgl&qgng{l%% e% Cﬁ%pac}sreoctvsmk%ﬁel%ﬁﬁfc%?%l T Hani sm 3

conpri ses a painitofsuppogtti deedtainismBl s3l 4 oI maradlelipm t he
stationary base 2 glong the direction indicated by the arrows X; a first
slide bl ock 32i&eS55do&d 1G7FefliRYe 35HAWS #1, 31 so as to be novable in

the direction indi cahed difadRCrasié Wechbn fot o WdnpLidles bh 95k; poodll sposed

on the first 10_s|ide_b|ock 32 so as to be nova ection
i ndi cat ed by touwdder raid-sy31la Slippbispasssd epa3mikigipart dthe mtathismagond

slide block 3 | indri.cal ,.nenher. 34; ..an hu table 36 .as a
wor kpi ece hol g’lalr%)gé %%ﬁgpg.rﬁ:ll’ge GO Il@%a&f? }ry %Eeoﬁﬁqod’ff’ ﬁu& 361
formed from afirsposqudemaiardial32 andposeeP st ivhe efhilde helids fr, exanpl e,

a di sk-shaped sen conductor wafer, which is a workpiece, on the adsorption
chuck 361 by &0°s@&t iténPReditVa®t insidshdiraeticndadissteddy sheot ated by

a pul se notor ho |SRP | t i | J | qﬁ?p . 20
The first sli gg&glg%c%%\gn%ae%, ons'ﬁqs y%ec{&]{s[}%f %leg,dy%'lcfog%nr 0 tei{)l-%ée]t- gui ded
grooves 3P0, ®2lideobleck Bedmmo ta ke pwiviabdfe g ddhe alirec®lioB1, and

Do oo LB i D e S BB RS
constituted fionsthel isdeohldoa it iloeM G bt ed dyQ i ner itaMallembaiona ;t he
pair of QUidea%%ig?c%%ERB%;ﬂlélg% as a workpiece holding means. This
chuck table 36 has an adsorption chuck 361 formed from a
15 porous material, and is constituted to hold, for example,
a disk-shaped semiconductor wafer, which is a workpiece,
on the adsorption chuck 361 by a suction means (not
shown). The chuck table 36 is rotated by a pulse motor
{(not shown) disposed within the cylindrical member 34.
20 The first slide block 32 has, on its lower surface,
a pair of to-be-gquided grooves 321, 321 to be fitted onto
the pair of guide rails 31, 31, and has, on its upper
surface, a pair of guide rails 322, 322 formed in
parallel along the direction indicated by the arrows Y.
25 The so constituted first slide block 32 is constituted to
be movable along the pair of guide rails 31, 31 in the
direction indicated by the arrows X by fitting the to-be-
guided grooves 321, 321 onto the pair of guide rails 31,
31. The chuck table mechanism 3 in the illustrated
30 embodiment has a moving means 37 for moving the first
slide block 32 along the pair of guide rails 31, 31 in
the direction indicated by the arrows X. The moving
means 37 comprises an externally threaded rod 371

disposed between the pair of guide rails 31 and 31 and in



direction indicated by the arrows X by fitting the to-be- guided grooves
321 321 onto the pair of guide rails 31, 31. The chuck table mechanism 3
i'n the illustrated 30 enbodi nent has a noving nmeans 37 for noving the first
slide block 32 along the pair of guide rails 31, 31 in the direction

i ndicated by the arrows X. The noving neans 37 conprises an externally

threaded rod 3ala1dieanqsrd- @) Vea theaPald Furdd daidipids égpxﬁfyé 31 and in

7 parallel thereto, and a drive source such as a pulse notor 372, for
rotational |y 8et@irng 7t2ne f&r aat@tipnaldiyesiddy ingd gl exterrédtlyr nal |y

t hreaded rod i | t-S;,0neLend y rt.ed _hy bearin

bl ock 373 5 fi%ée at%’oef%-gdst%t]i 'ongrﬁ?? Egéggggigkdt?‘ggggteht %éﬁotgra{ér ggﬁd,a%
drive-transni dsisooneomdsd rtat asrabdyt puippeiredfed ofy thdeanilme bidok 3FR2 via a

reducti on gear..(nqt ,sh ...The externally threaded rod 371 is screwed to
an i nterna? fl&fn%e e%% GRFHTNETY BaSfed i fh S &hdihe idsF Bk 10

(not shown) pigedvéed RNANEHL IR Coiplldie P cfacairt L aHd al
portion of the first slide block 32. Thus, the externally threaded rod 371

i s driven nor PELEE MedoIr SVer Fdlay a GrefUcaHSIN \BERr t{met s hawmpt ofhe72,
whereby the Li li.de | ed _al ui_de .ral 31, 31
in the directkgﬁakPgﬁ%ga§ﬂ§§%§%§%qﬁ%@§§cgﬁb%ﬁﬁ%&?ﬁﬁ%%éﬂééﬁﬁéfhégiﬁts

| ower surfaceéhraadeid thircuwgibéaode dedngrdodvean3ihteddhl adread iklicerk ont o
the pair guide rails 322, 3 rovi,ded ,on_ the upper, surface of the
first sl i’gi oI(BCE 53‘9“%%’6’“&%6%3@@3@&&1&98&@& e dSET SRS Ye
novabl e in the cénteell Porvidcaifedndy fdiketasgwe b1eK i34 ngntige taebe-
gui ded grooves 331, 331 onto the pair of quide rails 322, 322. The chuck

tabl e mechani &RFSTIR e thnagdadamad Sffodismsiiivieas nermadilyy afthns 38 for
moving the se¢@idrsely rotationally by the pulse motor 372, whereby

the first slide block 32 is moved along the guide rails
15 31, 31 in the direction of the arrows X.

The second slide block 33 has, on its lower
surface, a pair of to-be-guided grooves 331, 331 to be
fitted onto the pair of guide rails 322, 322 provided on
the upper surface of the first slide block 32. The

20 second slide block 33 is constituted to be movable in the
direction indicated by the arrows Y by fitting the to-be-
guided grooves 331, 331 onto the pair of guide rails 322,
322. The chuck table mechanism 3 in the illustrated
embodiment has a moving means 38 for moving the second

25 slide block 33 along the pair of gquide rails 322, 322,
which are provided on the first slide block 32, in the
direction indicated by the arrows Y. The moving means 38
comprises an externally threaded rod 381 disposed between
the pair of guide rails 322 and 322 and in parallel

30 thereto, and a drive source such as a pulse motor 382,
for rotationally driving the externally threaded rod 381.
The externally threaded rod 381 is, at one end, rotatably
supported by a bearing block 383 fixed to the upper

surface of the first slide block 32, and is, at the other



25 slide block 33 along the pair of guide rails 322, 322, which are

provided on the first slide block 32, in the direction indicated by the
arrows Y. The noving neans 38 conprises an externally threaded rod 381
di sposed between the pair of guide rails 822 and 322 and in parallel 30
thereto, and a drive source such as a pulse notor 382, for rotationally

0 0 A RS o (8 4 B S S

is, at one end, rotata supporte ear i ng ' Xé
upper surface pilstéemdétost382ivdba bh oréd Bt iamdgéar ahot hehothpr dahd

drive-transm ssion coupled to an,out haft of th ul se. nptor 382 via a
rehxction geare%E%¥n§:Jﬂn?hr Edeﬁ?gr%%flﬁst%ﬁ%%ﬂ%ﬁ nga%8in?§r%%}%%ed to

an internal |y thhe£a6@d hP6QYNADE ef b he®d: f Na@Ni APELAAR! thPEgab PbOEk 5

(not shown) provided proiectlngly on the lower surface of a central
portion of 3t he( B@E oRRPWR ) dRIPY FRA BroJeciinglneorxtoe nbower t snrtalee ¢bd
381 is driven no e r | | s tor 382,
whereby the s%c%%‘g{%‘?q 2@%?%‘2% é@e&s{e n%%/(gé J;P%ﬂﬁ%d? Eée{l%%l?dgy‘r ai hrsE%l"O 322,
322 in the direhei entefnahby athresded dde 38beis bdpbveni mbngalhy tasdippor t

mechanism4 has a i r on the

of, guj de ils 41, 41 disposed in parallel
stationary bas%3555$ It F&@R@#i&mP¥H? tPQ%?eiTRﬁ%%I%%gbyw??EﬁQNroms Y,
and a noVing stipe O bcdid &s FLdd b Th SR 03 Rdi HMnd e Wt Sieg rahé Sgdide Alashs as to
be novable in the direction indicated by the arrows Y. The noving support

base 42 céfpridedsd, B3fvihgtReppbrechinn ioh W axfeydstd novably on the
guide rails 41, 41, upk.L g L 1.QNn d I ng
support 20 portion 4?§g %ﬁggﬁngﬁéﬂnaﬂgéébgoﬁﬁigZghéggggnmkggggﬁagnxsurface,
a pair of guideasailpaiRrIf 4pBide avaiksl 41, Hhrdddpdseddiexparailsl iont he

ﬂ;;ﬁga: on ! ndi G2 e bY; 08y ALLIONS, %1 ¢ AR Ha e Sy Qi ng it support

indicated by the arrows Y, and a moving support base 42
15 disposed on the guide rails 41, 41 so as to be movable in
the direction indicated by the arrows Y. The moving
support base 42 comprises a moving support portion 421
disposed movably on the guide rails 41, 41, and a
mounting portion 422 attached to the moving support
20 portion 421. The mounting portion 422 has, on its side
surface, a pair of guide rails 423, 423 provided in
parallel and extending in the direction indicated by the
arrows Z. The laser beam shining unit support mechanism
4 in the illustrated embodiment has a moving means 43 for
25 moving the moving support base 42 along the pair of guide
rails 41, 41 in the direction indicated by the arrows Y
that is the index feed direction. The moving means 43
comprises an externally threaded rod 431 disposed between
the pair of guide rails 41 and 41 and in parallel thereto,
30 and a drive source such as a pulse motor 432, for
rotationally driving the externally threaded rod 431.
The externally threaded rod 431 is, at one end, rotatably
supported by a bearing block (not shown) fixed to the

stationary base 2, and is, at the other end, drive-



4 in the illustrated enbodi mrent has a noving neans 43 for 25 noving the
novi‘ng support base 42 along the pair of guide rails 41, 41 in the
direction indicated by the arrows Y that is the index feed direction. The
movi ng means 43 conprises an external |l y-threaded rod 431 di sposed between
the pair of guide rails 41 and 41 and in parallel thereto, 30 and a drive

source such a ﬂgﬂ%?% f ' riyi t ternally
t hreaded rod ZCSI% e '{e%gc?%u ydt re%%géﬁ%lgpﬁé%g,é%t@%%elt\g}l%
rotatably supporardid wibearredpdt ook deat chownghdunxed tEhd he e
stationary base 2. a | s.,.at_the othe nd, drive t ransni ssi on upl e
to an out %ut s%q‘%rrbq‘rﬂ%eﬂbﬂ?%%efrﬁq r‘halgzl%i%c’ae‘? Ul i ¥R b’éﬁ?rr&?‘lﬁfy
shown) . The exirsdied Yhd1e epsiaied Oth 431 it SEi£VOchtOadbisde Dbt ¥

t hreaded hole forned in an_internal thread bl ock (not 5 shown) provided
proj ecti ngby &b |IRRRVided fREC At Engleemn dfhpokewen rface neliag

QL)
support porti ' : [ ' . us,
Che Cext brnal e Al bt 16 158 1S Grod it TRA-CUARAt ol %88 Kihidl
rotationally yonststptese the arovid®y svppehy Hdsé h@2.][m\m5n@ Sueort base 42
[ d al t.he ide rails. 41, 41 jn the_index fee | recton
 ndi cated by it edied ad Wil ASHNER Aetmally i

I ndi cated by t
illustrated erdbasigeny fetLEbRIEL Wy e Wilsdahsiesr 532 ﬁ%@ré%ﬁer 15
e

beam shi ning neans 52 attached tq the unit holder 51. The unit hol der 51
has a pai t0of &he ROGRUSIPRPIOVARASA 12 53 mavedhakongdhs guidedantsd the
pair of guide gqil S hét 2 v'é%p P ' ty 2. The to-
be- gui ded groot{/le's 4;lllj,flt%ll ar e&%}lptj’t ed onto ‘%ﬁé&gﬁrd%}%ﬁ%a gl%ﬁp(l}'e@ai | s 423,
423, whereby taigraws tY holder 51 is supported so as to be novable in the
direction indicated

The laser beam shining unit 5 in the illustrated
embodiment is equipped with a unit holder 51, and a laser

15 beam shining means 52 attached to the unit holder 51.
The unit holder 51 has a pair of to-be-guided grooves 511,
511 to be slidably fitted onto the pair of guide rails
423, 423 provided on the mounting portion 422. The to-
be-guided grooves 511, 511 are fitted onto the pair of

20 guide rails 423, 423, whereby the unit holder 51 is
supported so as to be movable in the direction indicated
by the arrows Z.

The illustrated laser beam shining means 52

comprises a cylindrically shaped casing 521 that is fixed

25 to the unit holder 51 and extends substantially
horizontally. Within the casing 521, a laser beam
oscillation means 522 and a laser beam modulation means
523 are disposed as shown in FIG. 2. As the laser beam
oscillation means 522, a YAG laser oscillator or a YVO4

30 laser oscillator can be used. The laser beam modulation
means 523 comprises a pulse repetition frequency setting
means 523a, a laser beam pulse width setting means 523b,
and a laser beam wavelength setting means 523c. The

pulse repetition freguency setting means 523a, laser beam



by the arrows Z. The illustrated | aser beam shining neans 52 conprises a
cyli'ndrically shaped casing 521 that is fixed 25 to the unit holder 51 and
extends substantially horizontally. Wthin the casing 521, a | aser beam
oscillation neans 522 and a | aser beam nmodfl ati on neans 523 are di sposed
as shown in FIG 2. As the |aser beam oscillation neans 522, a YAG | aser

oscil lator or wg%ﬁ&haésﬁtseﬁgi %%gfs,grs%ﬂ bendSedsel NBekhfiSGhvAEaHL LN

nodul ati on rmeans 523 conpri ses e repefition fréquency setfing’ means
523a, a | aser Hettipulseansdbh3setonsayihebnsg5eBe, lasaed hebhmsmodhiation

wavel ength settin s _523¢c. The, pulse repetition_frequency.,settl ans
523a, laser b %?852€2§dﬁ?gggﬁﬁﬂ htgg?§iﬁ§fﬂegﬂgw§2§ﬂ?n nBePé%Ers%égg?ge
wavel ength seifiifige n@2DSaBd3BesOB85t HetALDEGT éﬁ?laﬁstibﬁénfaﬁdﬁhélron

means 523 nmay be of  types well known anong people skilled in the art and

hence, det ai | EPRXPIERBIPRAs2FEr ORfEFedsherash t AN ARt kgal standenseer ei n.

An optical co S : Lsh f | Lo kpo type r

nounted at tRgf??gﬁ?léﬁémgfh?ﬁeoggéiﬁglg2ﬁﬁ°&ﬁlggé€ %%5n¥§éc?$lg§§gt%§ t he
| aser beam osat|thkei brombaend5@P bheioasimg 5BEk.optical condenser 10 524
via the | aser beam dilatiog nmeans 5?3. iH Lhe hasgr beam nodul ati on neans
523, the pul se repet 't F8RETr PEGTREGLESBERAGPHe IR 53858 cHR ts the | aser
beaminto a ppéstllatisn bkeansf 522 pacHeves nhpeeheubgeicgepetbhdénser
frequency, the_ | aser beam pul se width setting nmeans 523b 15 sets the pul se
width of tRe p"_lﬁge"-'l-%lsfepeb\g%ﬂ?ﬁtbﬁamp‘?‘%@l‘é%%h?%e‘ﬂe%%t?l?3andnt He'& aser beam

wavel ength  sefiddg HEANSmEIaTatELR ﬁ@&ng"aﬁﬁegﬂg?s lé@%@ﬁéﬁﬁ:héﬁer beam

at a predeterm ned val ue. An imagi ng means 6 1 osed at"a front end
frequency setting means 523a converts the laser beam into

a pulse laser beam of a predetermined pulse repetition
frequency, the laser beam pulse width setting means 523b

15 sets the pulse width of the pulse laser beam at a
predetermined width, and the laser beam wavelength
setting means 523c sets the wavelength of the pulse laser
beam at a predetermined wvalue.

An imaging means 6 is disposed at a front end

20 portion of the casing 521 constituting the laser beam
shining means 52. In the illustrated embodiment, the
imaging means 6 is constituted by an ordinary imaging
device (CCD) for imaging by use of visible light and an
infrared CCD capable of imaging by use of infrared

25 radiation, either of which can be chosen to be used
appropriately. 1In addition to this constitution, the
imaging means 6 is constituted by an illumination means
for illuminating the workpiece, an optical system for
capturing a region illuminated by the illumination means

30 and a means to transmit the image captured by the optical
system to the imaging device (CCD or infrared CCD) and to
convert it into electrical image signals, and then the
image signals are sent to a control means (not shown).

The laser beam shining unit 5 in the illustrated



20 portion of the casing 521 constituting the | aser beam shining nmeans 52.
In tthe illustrated enbodi nent, the imging neans 6 is constituted by an
ordinary imaging device (CCD) for imaging by use of visible |ight and an
infrared CCD capabl e of imaging by use of lilnfrared 25 radiation, either of
whi ch can be chosen to be used appropriately. In addition to thls

constitution, én{}fo%e V\Dr%gre@qfo‘ﬁlﬂ |4yt et o d {1 pgfd on neans

for illumnating t kpi ece, an optical systemfor capturing a region
i |l umi nated byhalder 13lurdleng drhergeasr 30 agniide memihs 1423 5 b3 in thiee | nage

captured by th i.cal m | magi n Vi (CCD.or_infrar CCD)
and to conver nioé)é o J@%’t‘%‘—% c%%y IWrré'tjee asﬁg‘b%% gf et H'é’ﬁ’ltIWe eiaﬁ’ﬁggg
signal s are sdqnikd ale citiratentidited isFdorive J&kﬁﬂgﬂ&@éaﬁ@ﬁm shi ni ng
unit 5in the illustrated - 11 enbodi mrent has a noving neans 53 for noving

the unit Pol FSRBFLSESH AP RPN hierdedired 4(zyvt Bhoyn) tard a
direction indigatrd & dhe AdP%E 4 rﬁn%éf%f& B Srkhe '1i<1§? fa?%
rnal Ty threaded

af orenent i oned respective noving nea 5 .conprises an exte
rod (not showmnotatdanaldi \ﬁh‘mmgsé:mmwraaw schmerded Sﬂidprwhirﬁll i ke,

for rotation r e ter Ihre ded. i C are osed
bet ween t he pzaﬁr'ley Cﬁ'é 53':% Pr%eﬁwez( 3412‘“:3 og‘ﬁ{‘bl t%ﬁ’% ‘{k% h?ré% Y od
(not shown) | sridy iesetrerith ngr rmiﬂaadmﬁ ¥V eqrse Vshog) | Gnadetwdyy the pul se
not or whereby the upit holder 51 and, the | aser heam shining neans 52

are rmvedfgl Juidhe (LEversply wiationally &F ddie FRIFRIMREYY by the

arrows Z. Nextsszan whideatd R oM id I{Eﬂcﬂéﬂ/eﬁ feia atﬁ@qtuggf\qaea’h‘é met hod for
dividing a sem conduct or ‘waf er as a wor kpi ece 1 nto individual

sem conduct or SFHPNDYENS 0F2 tare awied deng itw Juiste maicks M2y, 423

apparat us. in the direction indicated by the arrows Z.
Next, an explanation will be given for a machining

15 method for dividing a semiconductor wafer as a workpiece
into individual semiconductor chips by use of the above-
described laser machining apparatus.

FIG. 3 shows a semiconductor wafer to be divided

into individual semiconductor chips by the laser

20 machining method according to the present invention. A
semiconductor wafer 10 shown in FIG. 3 has a plurality of
regions demarcated by a plurality of streets (cutting
lines) 101 arranged in a lattice pattern on a face 10a,
and a circuit 102 such as IC, LSI or the like is formed

25 in each of the demarcated regions. To divide the
semiconductor wafer 10 into individual semiconductor
chips with the use of the above-described laser machining
apparatus, the first step is to coat a protective film
onto a face 10a that is the surface to be machined, of

30 the semiconductor wafer 10 (protective film coating step).
Specifically, the face 10a of the semiconductor wafer 10
is coated with a resin by a spin coater 7, as shown in
FIG 4. That is, the spin coater 7 has a chuck table 71

with a suction-holding means and a nozzle 72 arranged



FIG 3 shows a sem conductor wafer to be divided into individual

sem conduct or chips by the |l aser 20 machi ning nethod according to the
present invention. A sem conductor wafer 10 shown in FIG 3 has a
plurality of regions demarcated by a MWH%QFTy of streets (cutting |ines)
101 arranged in a lattice pattern on a face 10a, and a circuit 102 such as

IC, LSl or theabdke a ScéfFRl SrifoRa6h ShetbRuERMBsBRLEH1! eghs. To
di vide the sem conductor wafer 10 into individual sem conductor chips

with the use oTeRiIRORERGECKcsfehell| b cplagedi o nbheaphurkt tiablendlf ofst

step is to co fql t s..ihe gyto

be machi ned, géhgoéﬁﬁ%e{é;%#/%%n%h&%gﬂ P?%ré%gg(ipggt %%? g P#Fm%g%ﬁ

step). Specifie&dﬂyistdmn@pe@ fﬁamothehmosnhecbmduntoramaéﬁtr&m IS coated
| 4. That

with a res b i n ter as._s in

coater 7 h3s gkﬁiﬁéh %ﬁ %1ﬁa$ﬁt%f p%%c??%hcﬂﬁ H?Fﬁrd§%ﬁ§raﬁ Ehﬁgﬁzle 72
arranged - 12 tidoreuck ceqpl@l 7p0ié i porHfed howsrEkyt ehbe174uidhPesin

sem conductor wafer 10 is placed on the chuck table 71 of he spin coater

7, with the fa%k?ﬂikﬂﬁe&ﬁr@PLRPt¢¥IP%E&EP9¥%%|HPIEl@m|95e§h¢ron1the nozzl e

72 to a cent e t t fep.10 while
theO(r:]huck tablgéé&h%@%%ﬂ{]e%f%ﬁe%igg&?ﬁ%ol?qw gg‘?ﬁgf f%r&@ {:'?o an

out er peri pheregatporhe chact QflethSeslechmm&m@towaimfenm@ue 'Jtlmsa 11quid

centrifug fo the ctor ma 10. This

l'iquid 10ibe5|¢é§%nhardgnedeﬁgiﬁwfﬁi g@%s%%%g%?e f%efB? p?otective

film11l on thqnfma:ﬁ;&se ohlﬂaensemcomluca@é 10afef dRe semsboMBuctolr! G 5.

A wat er - sol ubl e Si S dﬂs esiraple_as the resin to be coated on the face
{ﬁﬁl t

10a of the séfft Y0 1t BF- exandt datRssaluhie mesise)is
supplied by TGO Fil¥e KEAK Kesi® faVioE b YL él$e8n the face 10a of

the semiconductor wafer 10. For example, TPF (trade

15 name) supplied by TOKYO OHKA KOGYO K.K. is favorably used.
As another embodiment of formation of the protective film
11 on the face 10a of the semiconductor wafer 10, a sheet
member lla may be stuck onto the face 10a of the
semiconductor wafer 10, as shown in FIG. 6. This sheet

20 member 1lla is desirably formed from a water-soluble resin.

When the protective film 11 has been formed on the

face 10a of the semiconductor wafer 10 by the above-
mentioned protective film coating step, a protective tape
13 mounted on an annular frame 12 is stuck onto a back

25 face of the semiconductor wafer 10, as shown in FIG. 7.
The semiconductor wafer 10 supported on the annular frame
12 via the protective tape 13 is conveyed onto the
adsorption chuck 361 of the chuck table 36 constituting
the chuck table means 3 of the laser machining apparatus

30 shown in FIG. 1, with the face 10a having the protective
film 11 formed thereon being faced up. This
semiconductor wafer 10 is suction-held by the adsorption
chuck 36l1. The chuck table 36 thus suction-holding the

semiconductor wafer 10 thereon is moved along the guide



As anot her enbodi nent of formation of the protective film 11 on the face
10a of the sem conductor wafer 10, a sheet nenber 1la may be stuck onto
the face 10a of the sem conductor wafer 10, as shown in FIG 6. This sheet
20 nmenber 1la is desirably forned froma Water-soluble resin. Wen the
protective film1l1l has been fornmed on the face 10a of the sem conductor

wafer 10 by t :3R0owa- Nnt.J ecti | | a tective
tape 13 m)un'?-gd q%n\égr? gﬁnfﬂy‘;%‘?ﬁ %rn%% io\s&es Hl%ckrﬂoéﬁtq}od %%033%{%55’ fagic’:ée) Bt the
sem conduct or pasfigrioh®ed asgitownder Rhe imagiihe nesmsc ddictposedfar 10

supported on e gnnular frane, 12 via.,the protective tape 13 is conveyed
onto the ads%ﬂ?‘ﬁt ﬁ.&s.;e(gh %%%WQ%é’rHﬁugc table 36 constituting the

chuck table neans 3 wafer henéd asiciBEbTE NDs APPArBELS BOs SPRYRed N Bz 1,
with the face 10a having the protective film11l forned thereon being faced

up. This 3Zenu@eedudher 1HRGENT MEanss fot iidpdeeRFasessiagsdsogit iasn  chuck

361. The chuc ) on-hol di t SN d . wafer 10
thereon is m?gg%grglngﬁfthgy%ﬁs%gg' rlélg% r%%%%?l@y%q%e%agl& of the
movi ng neans fitanandé iand @osionitonmdd meagis (uraders Howan )i g ﬂg:mn}laum; @ )

di sposed on the | aser .beam.shining unit. 5 Wen the chuck table 36 has
been positi oné&rﬁ'%hﬁOIB Fhdsh Hﬁe%%%dr’r@aﬁg SLERIHASS SPEESHED such

as pattern nenChinRy send coNdRckdT Wl edUtl (O it B iikntRA: &rRNd a
control neans (naot shown) for bringing a street 101, which is fornmed in a

pr edet er hthed OBLACEL SRNAGRSERe S2dniafotdie tldvs eratb@am Ghinding anigndent with
% ane “honey SHY4HiR8, B4, B rle IR NN N, Sl o nes
shi ni ng posi t mdignmepdr fodr rbe. 1laber teans tshdeti nt) pdsdrtnieth ds tdexrformed.
SeniCondUCtorF%%f%Belgtreet.101 formed on the semiconductor wafer 10
and extending perpendicularly to the above predetermined
15 direction, alignment of the laser beam shining position
is also performed similarly. At this time, if the
protective film 11 formed on the face 10a having the
streets 101 formed thereon, of the semiconductor wafer 10,
is not transparent, imaging is carried out using infrared
20 rays, whereby alignment can be performed from the face.
When the street 101 formed in the semiconductor
wafer 10 held on the chuck table 36 has been detected and
alignment of the laser beam shining position has been
performed in the foregoing manner, the chuck table 36 is
25 moved to a laser beam shining area where the optical
condenser 524 of the laser beam shining unit 5 for
shining a laser beam is located. In this laser beam
shining area, a laser beam is shone through the
protective film 11 along the street 101 of the
30 semiconductor wafer 10 by the optical condenser 524 of
the laser beam shining unit 5 (laser beam shining step).
The laser beam shining step will be described here.
In the laser beam shining step, the chuck table 36,

namely, the semiconductor wafer 10 held thereon, is



and extendi ng perpendicularly to the above predeterm ned 15 direction,

al ignnment of the | aser beam shining position is also perfornmed simlarly.
At this time, if the protective film1ll formed on the face 10a having the
streets 101 forned thereon, of the senicohfiuctor wafer 10, is not
transparent, inmaging is carried out using infrared 20 rays, whereby

al i gnment  can ey Y TR amad é‘qﬁ% \é{;é‘%f‘ f aﬁ?q |n
the sem conductor wafer 10 held gﬁrt e (ﬁ%nulc taftﬁrkgj ?6[;&%?5 (E)%érn eg{et ctée'd
and al i gnnentl 6 msdcpnst) Haarhhehididiney tien tinshi deteedidgn the rdomowsd ¥ n
t he foregoing er_, C I 6 is .25 . nmoved tQ l,aser beam

shi ning area \X{@Trltraé t%(?qg'%tel L%%lgréé%%ﬁﬂn?l& q?);ffcécfeci/ﬁ:eoqag rthc?eam shi ni ng
unit 5 for shirddeterniarer digamd 4 digcaitebugh i prcaseit ieamilahiini ng
area, a laser beam.is shone through the protective film21l along the

street 101°of PR P& Ao AdHE Shatais HE BREIRCH A 8 mesidaeser of24 of
the laser beamnghigtinitdHiictdr( ST ti%%mﬁ@rr{“tﬁib e eamaslh%dé%ﬁs%rr beam

shining step will be described here. In the |aser hining step, the
chuck tabl e 36@24nh&felthe thaseye headh Glidndmanarert £0 fiea! ghimdmgothe s - 14

caused to nov et ) f.ee e (tar a 00 nm second)
In the direct ?g%tﬁrﬁﬁag(ﬁeg%?q%hﬁgl al‘r?lr %ml/?qx%qvm%ﬁetgépggégrl 3%88 beamis
direct ed t owarsdhimbisgprsaagt,eran mddraiviedtet] Qhs drhhaagh ande apy dingftaired fil m
11 5 fromthe face.side that is the surface to be machined, of the

seni condut?t or & PRGm farsorﬁthﬂ‘i’é‘ 'OHaIcaébﬁ’(?eh’?&d‘ 524 of the |aser beam

shining unit Sifjor shitrdgidher 1aseF hw@am as shown in FIG S In the
| aser beam shining step, an ultraviolet |aser beamand an infrared 10

| aser beam as shown JEJRA SRR uIdGE lager On ¥¥Moll@seraser beam
Wavelength: 355 nm

Output: 3.0 W
15 Pulse repetition fregquency: 20 kHz
Pulse width: 0.1 ns
Diameter of focusing spot: ¢0.5 um
(2) Infrared laser beam
Light source: YAG laser or YV0O4 laser
20 Wavelength: 1064 nm
Output: 5.1 W
Pulse repetition frequency: 100 kHz
Pulse width: 20 ns
Diameter of focusing spot: @1 um
25
By performing the above-described laser beam
shining step, the semiconductor wafer 10 is divided along
the street 101. At this time, even if debris 100 are
produced at the time of applying the laser beam, as shown
30 in FIG. 8, these debris 100 are shut off by the
protective film 11 and do not adhere to the circuit 102,
the bonding pads and the like.
After the laser beam shining step has been

performed along the predetermined street in the above



Li ght source: YAG | aser or YVO4 |laser Wavelength: 355 nm Qutput: 3.0 W15
Pul.se repetition frequency: 20 kHz Pulse width: 0.1 ns D aneter of
focusing spot: 00.5 po (2) Infrared | aser beam Li ght source: YAG | aser or
YV04 | aser 20 Wavel ength; 1064 nm CQut pet 155-1 W Pul se repetition
frequency: 100 kHz Pulse width: 20 ns D aneter of focusing spot: 01 pm 25

By perform ng_t he above-descri.bed.l.as beam shini,ng ste t he
sem conduct or WAFET ’1d§'fes cé}'{ﬁ]ﬁgtbaba]leoﬁgs' t@@%’e&h%ﬁmi&oqcﬂq%t% me, even
i f debris 100waifer wodiglel werdun ! iine Gidapmoved bha | Ssefimgam  as

shown 30 in FIG 8, these debris 100 are shut off by the protective film
11 and do not behvwsan ithe mErsstiin e dinpchiani Miirakedhl the | i ke.

After the | as%rntgﬁ;gmysl‘tijf .de&{a of%q&i)gb% sy %%@g%ﬁf@%%%@%ed nanel v,

predeterm ned street In nmanner,
t he sem cohdudtaser Jwefam stlirigigl sthep eion, perstomisk. maféedrb yompdgddiong

bet ween the streets i,n the.directi.on indicated by .the, arrows Y (indexing
step), and t hé)rf?cﬂ'be ARAE SRS cﬁ{b]duélq a?steerp R rﬁ'ffge:?t% ﬁ’ée(ﬁ')erfor ned.
After conpl et iadngfailihe Heasardaamettiatidichd tap el diesdtsiand ey st ep
along all the streets extending in the predeterm ned direction, the chuck

tabl e 36, nanSiiyreqtionsehile kot aieer3 61,0 nANel ¥ hdiie eeniconduriP0
deégrees. Theng M 10 held thereon, is turned 90 degrees. Then, the

10 above-described laser beam shining step and the indexing
step are carried out along the streets extending
perpendicularly to the aforementioned predetermined
direction. Thus, the semiconductor wafer 10 is divided
into individual semiconductor chips. After the

15 semiconductor wafer 10 has been divided into the
individual semiconductor chips as described above, the
chuck table 36 holding the semiconductor wafer 10 is
returned to the position where the chuck table 36
initially suction-held the semiconductor wafer 10. At

20 this position, the chuck table 36 releases the suction-
holding of the semiconductor wafer 10. Then, the
semiconductor wafer 10 is conveyed to a subsequent step
by a conveyance means (not shown).

Then, a protective film removal step is performed

25 for removing the protective film 11 coated on the face
10a of the semiconductor wafer 10 stuck to the protective
tape 13 mounted on the annulér frame 12. In this
protective film removal step, the protective film 11 can
be washed away by water, because the protective film 11

30 1is formed from the water-socluble resin as stated earlier.
At this time, the debris 100 that generated during the
aforementioned laser beam shining step are also washed
out together with the protective film 11. As a result,

the semiconductor wafer 10 is divided into the individual



10 above-described | aser beam shining step and the indexing step are
carried out along the streets extending perpendicularly to the

aforenmenti oned predeterm ned direction. Thus, the sem conductor wafer 10
is divided into individual sem conducterl6h+ps. After the 15 sem conduct or
wafer 10 has been divided into the individual sem conductor chips as
descri bed above, .the . chuck tabl e 36 hol t he se onduct qr waf.er 10 is
returned to tﬁ?m&SEPFPSﬁO%hé%@PFhéiEWGb§$Fh% 1 48 iih- hel d
t he seni condugtrgr, waf etn 19heA111ZﬁstbaﬁeQOémbbamehl&¢ Bua&sbéhbe&ﬁere,

rel eases the suction- holding of the sem conductor mafer 10. Then, the
semi conduct or tHEf PFOEGCté"@o%\lé-ybd It gan behseshest avasp bybyatesonsdpaece
neans (not shgwn a t A r al : i r f 25
for renoving theaprgpg@FFng?@\%$%a%§§at ofﬂﬂyé 5 %@%ﬂ 1359§f g%@ggal
seni conducd or ofatée pRrosecdkivieo filen (rlotiectviery easye 13 nounted on the

annul ar frame 12 this tectlv filmrenoval ste the protective
film1l can be masﬁﬁﬁ’&ﬁé?Pﬁa’ %‘ HREFRENY AR ER | RRS f ?%ﬁll 30 is
formed from t GeswaliBeds dlaskide orne%'h'é AMBYRIRH LR %ﬁvuﬁtngyﬂh% time, the
debris 100 that generated during the aforenmentioned |aser "beam shining

step are al sosgmdpreadugtert U@éﬂer hmtt [Fhtiise ipvenddon ean he Bpplieda to
| h d f d |. - 16
result, the %ggasaea;egg,% B3 Tastd IcANIE S0t Quls Wp il

senlconductor t hé streets t he
illustratked enbodl rmmcomrd;astmm:mml heyex madtmrpimg endthved fof mHid can be

Thus, r omoval PSSBERERARSRBEIOR EE PRETRSS WPelf SRGPLIRE oot bove.  he
present invengbekphaseb@an codewdr Witd %%e%r@&etc&qmtﬂ%ﬂe%tﬁ @f 1dis\wrdi ng
the beam is applied to the workpiece through the protective
film. Therefore, debris produced by applying the laser
15 beam are shut off by the protective film. Since the
debris are removed along with the protective film, the
influence of the debris generated by shining of the laser

beam can be prevented.



sem conductor water, but this invention can be applied to various types of
| aser machining for other workpieces. 10 According to the |aser machining
nmet hod of the present invention, the surface to be machi ned, of the

wor kpi ece is coated with the protectlve;fqhnp.and a laser beamis applied
to the workpiece through the protective film Therefore, debris produced

by applying the | aser 15 beam are shut off by the protective film Since
the debris aﬂ@“ﬂéﬁ@#%iﬁ%ﬂ%ﬁéﬁthh the protective film the influence of
the debris gengrat edAbYa§B!r”inHGhQﬁlhBemlaﬁﬁSH fB‘EaHihEﬂEn% pre%ﬁ%&g ece

What | claimis: 1. | aser machi ni ng et hod for |n|n a wor kpi ece
appl ying a | ade¥ Mer@tbasﬁmlmaIttotMIs’e& uhmbtemnpxmsésl: m coat i ng

step of coating a 5_s b chin of .t he ilece with a
protective film a Ias§£ggé§ﬁ§§ﬁlgﬁg§ S?sngE 855Py Phg cggtéggrabean1 to the
wor kpi ece Bhr aught &eé dcqriss anddivendd | rﬁfatlﬁieaua@flepﬂ@éeV@lfhlmremval step

of renoving said 10 protective filmafter conpletion of said | aser beam
shining step. BXOYeREIYR k1 HBEhi ni ng met hod according to cIa|n11 wher ei n

said protective f'|”h'§a§8£”BgaﬁysﬁﬁgibggﬁF?FdO%S g?lggn ggﬁgrsﬂéggcmnth

with aliquid resin and allow ng ng co ardene
t he passage ofto tihe w@kmiece a@momm&mQMtMGecﬁiHnngan@ claim 2,
20 wherein said liquid res aser_,nmachi ni,.ng

t
net hod according to %I%Fﬂ1TCtlﬁﬁm?é$ §5W8Vﬁ$o?EEP|92 FFFﬁyﬁgngPﬁéd by
sticking a0 shesitemibes fiolmaattatirdansldide R i®haser beam

shining step.

2. The laser machining method according to c¢laim 1,

wherein said protective film is formed by coating said
15 to-be-machined surface with a liquid resin and allowing

the resulting coating to be hardened with the passage of

time.

3. The laser machining method according to claim 2,

20 wherein said liquid resin is water-soluble.

4, The laser machining method according to claim 1,
wherein said protective film is formed by sticking a
sheet member to said surface to be machined.

25
5. The laser machining method according to claim 4,

wherein said sheet member is water-soluble.

6. The laser machining method according to claim 1,

30 wherein the workpiece is a semiconductor wafer.

7. A laser machining method for cutting a workpiece
by moving the workpiece relative to a laser beam shining

means while applying a laser beam to the workpiece by



25 5. The |l aser machining nmethod according to claim4, wherein said sheet
menber is water-soluble. 6. The | aser machi ning nethod according to claim
1, 30 wherein the workpiece is a sem conductor wafer. 7. A |aser machi ning
met hod for cutting a workpiece by novi rglBhe workpi ece relative to a | aser
beam shining neans while applying a | aser beamto the workpiece by - 18

sai d | aser begmn.shiy , | C | ses..a protective filmcoating
step of coati %lezf' lsqu%%a% so%ﬂn%alg ﬁﬁée%{{é bfﬁ?'}‘éh vﬁ)?WffJe%%sWi th a
protective film 5 aalpsetebesveshibnngosténgosteppby¥i Bgatihgsar beam to
t he workpi ece through said protective film and a protective filmrenova
step of rermvisr'l’g‘:fgaﬁg% Lo Rf RAGRANG] ) Rt WP ERFS BN s&i d | aser beam
shining step. pght&cthiffe |@SKRE, machi ning method according to claim7,
wherein said protective filmis forned by coating said to-be-nmachined
surface with a liquid Iaseén bheamashbning stbp o€sappilpdgngoat lagerobkam

har dened with th assage .of time. 9..7The |aser. machining t hod
according to coa&nlf%%o%&%?%%o&% qﬁ.ﬁ](firr%%‘?if'le?fsl t€:’rfrgo!%n$e. 20 10.
The | aser nmachini ng aephotectiosdf DUnt PefbRan StepVBEr ekilo¥2hg BaQHECtI ve
filmis formed by sticking a sheet nenber to said surface to be machined.
11. The | aser BRENASHIME netiidb R rrmrlebien Linspld basqndredm said

sheet nenber i MEtRS -sx@lgibl e. 12. The | aser machi ning met hod according to
claim7, wherein the workpiece is a sem conductor wafer.
10

8. The laser machining method according to claim 7,
wherein said protective film is formed by coating said
to-be-machined surface with a liquid resin and allowing
the resulting coating to be hardened with the passage of

15 time.

9. The laser machining method according to claim 8,

wherein said liquid resin is water-soluble.

20 10. The laser machining method according to claim 7,
wherein said protective film is formed by sticking a

sheet member to said surface to be machined.

11. The laser machining method according to claim 10,

25 wherein said sheet member is water-soluble.

12. The laser machining method according to claim 7,

wherein the workpiece is a semiconductor wafer.



