1 LASER BEAM PROCESSI NG MACHI NE Fi el d of the Invention The present
l,bnvention relates to a | aser beam processing 5 nmachine for carrying out a
predet erm ned processing by applying a | aser beamto a predeterni ned area
of a workpiece. Description of the Prior Art As known to people of ordinary
skill in the art, in the 10 sem conductor device manufacturing process,

I ndi vidual sem conductor chips are manufactured by cutting a

substantially disk-1ike senLASBRUBERM PROCESSAVG MAcGHINR Urality of areas
sectioned by streets (cutting lines) arranged in a lattice pattern on its
surface, and a circuit 15 such as IC, LSl or the like forned in each of the

secti oned armw@{:%hs. Cutting along the streets of the

sem conductor wafer 1s generally carried out by a cutting rmachine called
"a dicer". This cutBhenpresent naventionsesl o e huck 1asbkddal phekessanyhe
sem condugtorma\@{jgeﬂfs a workpi ece, 20 a cytting,means for cutting the
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the chuck tahigplyinty kheaset i ﬁsaéliaﬂe@e%fé%‘infe‘a Sﬁ&Q & ey, ri[gf gdtting
means conprises a rotary spindle to be rotated at a high spee8 hd a
cutting blade nounted on the spindle. The cutting blade 25 conprises a

di sk-11i ke baﬁs@%ﬁ%ﬁwdge fitted to the outer peripheral
portion of the Si S .~ and the cutting edge is forned as
thick as about 20 aismkhywhito peopdieas®nsrEiNas) 6% drak RSt R@\H Y anPahbi ¢l e

di ameter, of about 3 pm by el ectroforn ng. Wien the semi conductor wafer is
cut 30 with sﬁ%‘?%tio%dﬁl"&ﬁé, méﬁ}lﬁécgﬂréﬁﬁcl%go@?%sprb@l@c‘edd@mlthe cut

surface of themSeunaRRdsH ehiphi T ' onsi tjon of the
i nfluence of these chips or é?’ac%? {ﬂﬁféﬁ%%&g?ﬁégfbgagﬁtgﬁge is set to
about 50 m |Sfubstandiiad lyf diskeldkri semilochductdi pwafer ehlaetsly fowever, the

proportion Ofplurality of areas sectioned by streets (cutting lines)
arranged in a lattice pattern on its surface, and a circuit
15 such as IC, LSI or the like formed in each of the sectioned
areas, along the streets. Cutting along the streets of the
semiconductor wafer is generally carried out by a cutting
machine called “a dicer”. This cutting machine comprises a
chuck table for holding the semiconductor wafer as a workpiece,
20 a cutting means for cutting the semiconductor wafer held on
the chuck table, and a moving means for moving the chuck 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
25 comprises a disk-like base, and an annular cutting edge fitted
to the outer peripheral portion of the side surface of the base,
and the cutting edge is formed as thick as about 20 um by fixing
diamond abrasive grains having a particle diameter of about
3 um by electroforming. When the semiconductor wafer is cut
30 with such a cutting blade, chips or cracks are produced on the
cut surface of the semiconductor chip. Therefore, in
consideration of the influence of these chips or cracks, the
width of each street is set to about 50 um. If the size of

the semiconductor chip is reduced, however, the proportion of



2 the streets to the sem conductor chip increases to cause reduction in
productivity. In cutting with the cutting blade, further, problens are
posed that the feed rate is limted and the sem conductor chips are
contam nated with chips produced 5 by cuiti ng. To forma finer IC or LSI
circuit pattern in recent years, a sem conductor wafer in which a | ow
dielectric constant insulating film(Lowk filn) nade of a film of an
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thereon have been implemented. When the semiconductor wafer

15 having the low dielectric constant insulating film (Low-k
film) laminated thereon is cut with a cutting blade along the
streets, there arises a problem that the Low-k film peels off.
Or when the semiconductor wafer having a metal pattern called
the test element group “Teg” applied thereto is cut with a

20 cutting blade along streets, another problem arises that burrs
are produced because the metal pattern is made of a tacky metal
such as copper or the like.

Meanwhile, a method of cutting a semiconductor wafer by
applying a laser beam along streets has been attempted and

25 disclosed by JP-A 6-120334, for example.

Although since the method of cutting by applying a laser
beam is to cut a semiconductor wafer along streets with a laser
beam, it can solve the above problems that the Low-k film peels
off and that burrs are produced, this method creates a new

30 problem that when a laser beam is applied along the streets
of the semiconductor wafer, thermal enerqgy is concentrated on
the exposed areas to produce debris which adhere to bonding
pads that are connected to a circuit and the like, thereby

reducing the quality of the semiconductor chip.




pads that are connected to a circuit and the like, thereby reducing the
guality of the seniconductor chip. 3 To prevent the influence of the debris
which is produced by applying a | aser beamto a workpi ece, the applicant
has proposed a | aser beam processing nethod in which a protective filmis
formed on the surface to be processed of %.morkpiece 5 and is renoved after
a |laser beamis applied to the workpiece through the protective film as
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filmformng apparatus for formng a protective filmon _
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wor kpi ece. 20 To attain the above object, acc present
i nvention, tHe 3236U8B2d a | aser beam processi ng machine conprising a

chuck table for holdi i ece_and a. | aser am.application ans for
appl ying a | aser b%ﬁggt’%hgﬁo?k%f%g%c%ﬂ% %nml %%W@E@BBF@, uﬁﬂgPEi n 25
the machi ne fiordnierg GoppoteesigepElRcin Whe iddbeQipFoaess@aaBa rfatel gfmM ng

a protective filmon a surface to be processed  of the workpiece before the
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supply means for supplying a liquid resin solution

independently installed is not always efficient from the
viewpoints of a factory space and the conveyance of a workpiece
between apparatuses.

15
Summary of the Invention

It is an object of the present invention to provide a

laser beam processing machine having the function of forming
a protective filmon the surface to be processed of a workpiece.

20 To attain the above object, according to the present
invention, there is provided a laser beam processing machine
comprising a chuck table for holding a workpiece and a laser
beam application means for applying a laser beam to the
workpiece held on the chuck table, wherein

25 the machine further comprises a protective £ilm forming
means for forming a protective filmon a surface to be processed
of the workpiece before the laser beam processing.

The above protective film forming means comprises a

spinner table that holds the workpiece and rotates and a resin

30 solution supply means for supplying a liquid resin solution
to the to-be-processed surface of the workpiece held on the
spinner table. Preferably, the liquid resin solution
supplied by the above resin solution supply means is

water-soluble. Preferably, the above protective film forming



to the to-be-processed surface of the workpiece held on the spinner table.
Preferably, the liquid resin solution supplied by the above resin solution
supply nmeans is water-soluble. Preferably, the above protective film
form ng 4 neans conprises a cleaning watey supply neans for supplying

cl eaning water to the to-be-processed surtace of the workpiece held on the
spi nner table. O her features of the present invention wll becone 5

appar ent fromdadms comprdiseg desteapingnvatit efudpaSe mdalnsoFoef stipglPiayi ngs
Fig. 1 is a perspective view of a | aser beam processing nmachine
constituted &CEHENGVRESE 1@ bhresenberpresessad siorfaqe of the wopkpigeet i ve
view of the nriiy GNsHd légﬂtﬁ.l Ok abhe | aser beam processing machi ne shown
in Fig. 1; Fig. 3 1s a bloc glagran1schenatically showi ng t he

constitution of th&thegefecasameapplfi thti pneseahsinfehhiohasill beavme
processi ng machi_ne sh in.Fig -1, 15 Fig. 4.is,a perspective view of a
senicondugtoPRﬁﬂﬁﬁﬁ% gggﬁlW@Fkgpéi8w98gbggBF5&BE§%B'by the | aser beam
processing machine of the present invention; Fig. 5 is a partially broken
and perspective view of the protective filmform ng/cleaning neans of the
| aser beam Flo s ES&LA] dhRaeLoRowpawangsg. 1, Fig. 6 is an explanatory
di agram showi ng a st.at e,o. h | t.ab f_the tective film

form ng /cl eaning %n'té?'sl Ié%toamgelr%&ﬁ?g%% eél"ﬁa%l %ci;?seezf g’teag‘ 67 %ls%%gg

t ake- i n/ t ake-mamitineo sionistitu2BdFagcofdinganoekpbapaesent diagepbishpwi ng a
state of éhe Spi nner tgbLe of the protective filmformnng/cleani ng means
shown inl®ig. 5 befrg-l 6ciFcl BRTSPSIy Ky is8siafi &be mA4n gopgtikuentar ged

sectional Vi e ahe hasky BehRAbroBebting RhcRifeNLROVAUSHOFiyalel as a
wor kpi ece covered with i
Fig. 3 1is a block diagram schematically showing the
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constitution of the laser beam application means of the laser
beam processing machine shown in Fig. 1;

15 Fig. 4 is a perspective view of a semiconductor wafer
as a workpiece to be processed by the laser beam processing
machine of the present invention;

Fig. 5 is a partially broken and perspective view of the
protective film forming/cleaning means of the laser beam

20 processing machine shown in Fig. 1;

Fig. 6 is an explanatory diagram showing a state of the
spinner table of the protective film forming/cleaning means
shown in Fig. 5 being located at a workpiece take-in/take-
out position;

25 Fig. 7 is an explanatory diagram showing a state of the
spinner table of the protective film forming/cleaning means
shown in Fig. 5 being located at a working position;

Fig. 8 is an enlarged sectional view of the principal
portion of a semiconductor wafer as a workpiece covered with

30 a protective film in the step of forming a protective film;

Fig. 9 is an explanatory diagram for showing the step
of applying a laser beam by the laser beam processing machine
shown in Fig. 1; and

Fig. 10 is an enlarged sectional view of the principal



30 a protective filmin the step of forming a protective film Fig. 9 is an
expl anatory di agram for showing the step of applying a | aser beam by the
| aser beam processing nachine shown in Fig. 1; and Fig. 10 is an enl arged
sectional view of the principal 5 portion50f the sem conductor wafer as a
wor kpi ece processed by the | aser beam processi ng machi ne shown in Fig. 1.
Detail ed DQscription of the PrPferLgd Enbodi nents 5 Preferred enbodi nents
of a laser bepowpiatesSitie sealicoaductost waftedac Wolikiddce pbrecpesesant

i nvention wll b SCI ed in detail, hereinhelow with reference to the
acconpanyi ng R ﬁl} g]sa afll | RIOF 55105 FRChI DG SWOWR dReFidsed -beam
processing 10 machi ne constltuted according to the present invention. The
| aser beam processi ng machi ne shown in Fi g 1 corrprl ses a substantially
rectangul ar FREAMESRGEAIRNICMS hien Prigiferxis menhare are
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manner that idonsaitutexd davcardiingdic @hel pdee@htdlhyeﬁﬂlaﬂramx pa | aser
beam application sup ort, mechani sm4 arranged on the stationary base
2 in such a rFL‘?ﬁF&JH}Ef#at”} - e sipbgloy; wish) sefpreneat &8 bhean arrow Y
per pendi cul araddbnigiiyA Scjd'drea‘%h' Jdndicated by the arrow X, and a | aser
beam application unit arranged on the | aser beam application unit

support mechani sm Fiigh $ucha penspect ivieat iew ofarhendaserrbeam pgroeessang

I ndi cate The,ahove chuck tab unit 3 conprises a pair of
gui de ral"F"‘%@f{ an&néfltuﬁﬁ?e%c%% W &a%ﬁffn%??s%%ge{%%%raﬁ &d

par al | eI t 0 dasemtdeam iprddessdinge glac@inengdheahednby i helaééﬁ ifesaafirst
sliding bl ock 62 mounted on the guide rails 31 and 31 in suc a manner
that it can tantiad 1y FectppguiABiRAad elepiped housing 1. 1In this

housing 1, there are installed a stationary base 2 shown in

Fig. 2, a chuck table unit 3 for holding a workpiece, which
15 1is mounted on the stationary base 2 in such a manner that it
can move in a direction indicated by an arrow X, a laser beam
application unit support mechanism 4 arranged on the
stationary base 2 in such a manner that it can move in a
direction indicated by an arrow Y perpendicular to the
20 direction indicated by the arrow X, and a laser beam
application unit 5 arranged on the laser beam application unit
support mechanism 4 in such a manner that it can move in a
direction indicated by an arrow Z.
The above chuck table unit 3 comprises a pair of guide
25 rails 31 and 31 mounted on the stationary base 2 and arranged
parallel to each other in the direction indicated by the arrow
X, a first sliding block 32 mounted on the guide rails 31 and
31 in such a manner that it can move in the direction indicated
by the arrow X, a second sliding block 33 mounted on the first
30 sliding block 32 in such a manner that it can move in the
direction indicated by the arrow Y, a support table 35
supported on the second sliding block 33 by a cylindrical
member 34, and a chuck table 36 as workpiece holding means.

This chuck table 36 has an adsorption chuck 361 made of a porous




by the arrow X, a second sliding block 33 nounted on the first 30 sliding
bl ock 32 in such a manner that it can nove in the direction indicated by
the arrow Y, a support table 35 supported on the second sliding block 33
by a cylindrical nenber 34, and a chuck %abl e 36 as workpi ece hol di ng
means. This chuck table 36 has an adsorption chuck 361 nade of a porous 6
material so that a disk-like sem conductor wafer as a workpiece 1is held on
t he adsor pti omatEniddl 86 That addiskt-ildkensamnis:dithictdrswader siscaworkbé eeleuck

table 36 is rotated, b ul.se notor ot. shown) arranged in the
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above pair of guide rails 31 and 31 and, on its top surface, a palir of
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I ndi cat edcby the ar Lrst: sl di 1 | ock 32 .constifuted_as
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i ndi cat ed by 4 paiar odwoktsd-amgdedhgrpaies of2 gundes 2 pids balf dtted td¥ he
fitting the tQq-be-gui.ded rogves 321 and 321 onto the pair of guide rails
31 and 31. EhPALL: 261 &“ﬁ £tralis Ihend phsandt P SfifodioreAriaces
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screw rod 37T is screwed into a threaded ~ throug orned ina fenale
screw bl ock (Fh® dwskh)table unit 3 in the illustrated embodiment is

15 provided with a moving means 37 for moving the first sliding
block 32 along the pair of guide rails 31 and 31 in the direction
indicated by the arrow X. The moving means 37 comprises a male
screw rod 371 arranged between the above pair of guide rails
31 and 31 and in parallel thereto and a drive source such as

20 a pulse motor 372 for rotary-driving the male screw rod 371.
The male screw rod 371 is, at its one end, rotatably supported
to a bearing block 373 fixed on the above stationary base 2
and is, at the other end, transmission-connected to the output
shaft of the above pulse motor 372 by a speed reducer that is

25 not shown. The male screw reod 371 is screwed into a threaded
through hole formed in a female screw block (not shown)
projecting from the under surface of the center portion of the
first sliding block 32. Therefore, by driving the male screw
rod 371 in a normal direction or a reverse direction by the

30 pulse motor 372, the first sliding block 32 is moved along the
guide rails 31 and 31 in the direction indicated by the arrow
X.

The above second sliding block 33 has, on its under

surface, a pair of to-be-guided grooves 331 and 331 to be fitted




proj.ecting fromthe under surface of the center portion of the first
sliding block 32. Therefore, by driving the male screw rod 371 in a nornal
direction or a reverse direction by the 30 pul se notor 372, the first
sliding block 32 is noved al ong the qui rails 31 and 31 in the direction
i ndi cated by the arrow X. The above second sliding block 33 has, on its
under surface, a pair of to-be-guided grooves 331 and 331 to be fitted 7
to the pair dfo gliedpaizi b PeRieanthild2? 3@Roanded2 prptdweidgpen ther tpperof

th b first slidi | ock 32, .and is.sqQ., copstituted as _to be npved in
thg gi (r)\égt i L)[ﬂss'ﬁﬁ%c?altog% FE’ Vearfrlﬁﬁ/tYSBfrgflf‘ﬁt Biaci‘hégt 02P8- §8i ¥Rd grooves
331 and 331 @Unstitutedas’ tofbduicied anl $nd22i fedk Fde- intie & byt ahke

unit 3 in the illustrated enbodinent is provided with a noving ans 38
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the above first sliding block 3 2 and is, at e other end,
t ransmi ssi on-3@@npeevededoon kaeofiipat shidinoblokd 32bovEhemovdngoneans882 by

a speed du .5 .not_shown.. Th SCrew r :?:2(3”1 s . screwed into
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proj ecting f et b g0idedesikuiizacand’ 32heaseniepapellicantabrele, sesqnd
sliding block 33. Therefore, by driving the nale screw rod 381 in a nornmnal
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direction indicated by the arrow Y.
end, rotatably supported to a bearing block 383 fixed on the

15 top surface of the above first sliding block 32 and is, at the
other end, transmission-connected to the output shaft of the
above pulse motor 382 by a speed reducer that is not shown.
The male screw rod 381 is screwed into a threaded through hole
formed in a female screw block (not shown) projecting from the

20 under surface of the center portion of the second sliding block
33. Therefore, by driving the male screw rod 381 in a normal
direction or a reverse direction by the pulse motor 382, the
second s]liding block 33 is moved along the guide rails 322 and
322 in the direction indicated by the arrow Y.

25 The above laser beam application unit support mechanism
4 has a pair of guide rails 41 and 41 arranged, on the stationary
base 2, in parallel along the index-feeding direction
indicated by the arrow Y and a movable support base 42 arranged
on the quide rails 41 and 41 in such a manner that it can move

30 in the direction indicated by the arrow Y. This movable
support base 42 comprises a mevable support portion 421 movably
arranged on the guide rails 41 and 41 and a mounting portion
422 mounted on the movable support portion 421. The mounting

portion 422 has, on one side surface, a pair of guide rails




25 The above | aser beam application unit support nechanism 4 has a pair of
guide rails 41 and 41 arranged, on the stationary base 2, in parallel
along the index-feeding direction indicated by the arrow Y and a novable
support base 42 arranged on the guide r(ajél s 41 and 41 in such a manner
that it can nove 30 in the direction indicated by the arrow Y. This
novabl e support. bas e 4 2 conprises a novabl e support portion 4 21 novably
arranged on t4d3 godd Y providéedadndpdtahbell andoeoot emdi mp ihi e d422ckbunt ed

on the m)vable or ortion 421. The unt| n ortion, 422 has, on one
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provi ded wi t'iEh FoRPHnaEreaRn: 3 3f §prmaNiny tthe movable support btmsaemz 5
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431 arranged diatewsion hmdikated iyt thef agm:deyr altméh@&%gﬂmﬁtﬁs 148
parall el thereto, and a drjve source such as a Eul se notor 432 for

rotary-drivi iPiBTSRS 8 ML EFERWrERA 431, anranged delwiesn the akpve paist its
one end, rotpt dliveSHRPPEt LM dn@ 21PLAG 11 Qﬂggkg‘i eineﬁef&%m)aﬁd xed9Pe the

above stationary base 2 and is, at the ot transm §si on- connect ed
to the out puts%ﬁ‘aﬁq sgcht As @mﬂ@t&pmos;@r @Eofomaﬂ)mya-cb:peadlq emlmcmaléhat
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surface of trm)tm:nﬂﬂjy pappoatedl tbhe lﬂ@a/ﬁi}hﬁ mwm@rand@%hm) 43%ed on
constituting t vabl e sypport base 42. Therefore, by driving the nmale
screw rod 4314 a}b Featdionagyi §AsEr ZaE‘P@véﬁsea*zOtHf-‘r@Ebf—‘éneb rthe pul se

mot or 432, t*ﬁdﬂbﬁﬂ@sﬁoﬁ%&ﬂh@c‘%ﬁ%é%he’ SnB gﬂgal gt@ﬁe%lﬂc%% paika 41

and 41 in the index- feeding direction |nd arr ow
motor 432 by a speed reducer that is not shown. The male screw

15 rod 431 is screwed intoc a threaded through hole formed in a
female screw block (not shown) projecting from the under
surface of the center portion of the movable support portion
42]1 constituting the movable support base 42. Therefore, by
driving themale screwrod 431 in a normal direction or a reverse

20 direction by the pulse motor 432, the movable support base 42
is moved along the guide rails 41 and 41 in the index-feeding
direction indicated by the arrow Y.

The laser beam application unit 5 in the illustrated
embodiment has a unit holder 51 and a laser beam application

25 means 52 secured to the unit holder 51. The unit holder 51
is provided with a pair of to-be-guided grooves 511 and 511
to be slidably fitted onto the pair of guide rails 423 and 423
provided on the above mounting portion 422, and is supported
in such a manner that it can move in the direction indicated

30 by the arrow Z by fitting the to-be-guided grooves 511 and 511
onto the above guide rails 423 and 423.

The illustrated laser beam application means 52
comprises a cylindrical casing 521 that is secured to the above

unit holder 51 and extends substantially horizontally. 1Inthe




The | aser beam application unit 5 in the illustrated enbodinment has a unit
hol der 51 and a | aser beam application 25 nmeans 52 secured to the unit

hol der 51. The unit holder 51 is provided with a pair of to-be-guided
grooves 511 and 511 to be slidably fitt onto the pair of guide rails 423
and 423 provided on the above nmounting portion 422, and is supported in
such a manner that it can nove in the direction indicated 30 by the arrow Z
by fitting thmagindsjuitderegavevias talllleaahd Fkler betm ddwei Hbatvisrgmedasr ai | s

423 and 423. i lJusirated | aser .beam applicatign neans 52 . conprises a
cylindrical csgg'er?&dsﬂli?%eﬁ es‘?ms@f,’ﬂ}liﬁtf“aglto‘?%a%é\?é AFnFROYRI e F 191 dnd

ext ends substmntacilageobkzentatby. of Wwide H<LASigME 3dht I Ha$ BECused.

installed a | aser beamoscillation neans 522 and a | aser beam nodul ation
means 523 as ahdie ilpasybeam ogcyAdatissr mesos| F2Rer The WAeD dwemm

oscillato : oscillation ans 522. The | aser
beam 5 m)gul a |d§'ﬁ#§'§%’sm§§§£ L%%?ﬁ@éﬁgég‘eapg%p#bﬁlgp eq%‘e)}icé'e?ﬂ:gbngneans
523a, a | asemezmm5Rdlase awildsbr sbéam ngu Texans i35 eaitd nga meaner skeBmand
wavel engt h set é-lrﬁns%-if ans 523c., The repetition freguency setting neans

I

523a, |aser B &t HeHelersthgS chehe means G -as&hepEaRFhatEPBNgt h
setting meanse@Rafenty @RS hGUhdLYs tﬂﬁéﬁi%,‘se?%ﬂ&ﬂﬂ!s@é \ARHEa0e 2Ag MY
i t ore,

be of types known to peopl e of ordinary skil nthHe art an ere
det ai | ed desd€ans G¥s3kofandnhdiasest beemuwevedergbhi settiing meass $523¢. A

opti cal nd . AW ] e of type nown_per __se_iLs attached_to
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se is attached to the end of the above casing 521.

15 A laser beam oscillated from the above laser beam
oscillation means 522 arrives at the optical condenser 524 via
the laser beam modulation means 523. In the laser beam
modulation means 523, the repetition frequency setting means
523a converts the laser beam into a pulse laser beam having

20 a predetermined repetition frequency, the laser beam pulse
width settingmeans 523b 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 value.

25 An image pick-up means 6 is arranged at a front end of
the casing 521 constituting the above laser beam application
means 52. In the illustrated embodiment, the image pick-up
means 6 1s constituted by an ordinary image pick-up device
(CCD) for picking up an image with visible radiation and an

30 infrared CCD for picking up an image with infrared radiation,
either of which can be selected appropriately. Besides these,
there are installed an illuminating means for illuminating the

workpiece and an optical system for capturing an area

illuminated by the illuminating means. An image taken by the




wi dth setting neans 523b sets the pulse width of the pulse |aser beamat a
predeterm ned wi dth, and the | aser beam wavel ength setting nmeans 523c sets
t he wavel ength of the pulse | aser beam at a predeterm ned value. 25 An

i mage pick-up neans 6 is arranged at a fygnt end of the casing 521
constituting the above | aser beam application neans 52. In the illustrated
enbodi nent, the inmage pick-up neans 6 is constituted by an ordi nary i nage
pi ck-up devi thp@@tﬁwmmpﬁcktmﬁmlptmﬂ rtmaghemrlalgevpscMeprMMe oachand an

30 infrared |_cKi thin rared atio ei t her of
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i |l um nati ng sirmad ,f @hichl Leiviasd RGrahe i t Ve K Bb & & ik can meRinisC @hagyssem
for capturing an area illum nated by the illum nating neans. An inage taken
by the 10 opfitaFl®y&-emis transnitted to the i mage pi ck-up device (CCE
or infrared CCD) t e e ch is
t hen trangm tted tghg %ggﬁ?}réongn@a%ngh@tlféﬁcﬁﬁ%ga% . e‘l‘ﬁi‘g\?‘@éer%
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between the pair of guide rails 423 and 423, and a drive sourcé such as a
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i ndi cated by _t g arrow Z. Reéur ni n .to 1 the | asey beam processi ng
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a normal direction or a reverse direction by the pulse motor

332, the unit holder 51 and the laser beam application means
15 52 are moved along the guide rails 423 and 423 in the direction
indicated by the arrow Z.

Returning to Fig. 1, the laser beam processing machine
in the illustrated embodiment has a cassette placing portion
13a for placing a cassette for storing a semiconductor wafer

20 10 as a workpiece. A cassette table 131 is arranged on the
cassette placing portion 13a in such a manner that it can be
moved vertically by a 1ifting means (not shown), and a cassette
13 is placed on this cassette table 131. The semiconductor
wafer 10 is mounted on an annular frame 11 by a protective tape

25 12 and stored in the above cassette 13 in a state of being
mounted on the frame 11. A plurality of areas of the
semiconductor wafer 10 are sectioned by a plurality of streets
{cutting lines) 101 formed on the surface 10a in a lattice
pattern as shown in Fig. 4, and a circuit 102 such as IC, LSIT

30 or the like is formed in each of the sectioned areas. The rear
surface of the semiconductor wafer 10 thus constituted is
affixed to the protective tape 12 mounted on the annular frame

11 in such a manner that the surface 10a, that is, the surface

having the street 101 and circuit 102 formed thereon faces up.




13a.. for placing a cassette for storing a sem conductor wafer 20 10 as a
wor kpi ece. A cassette table 131 is arranged on the cassette placing
portion 13a in such a manner that it can be noved vertically by a lifting
means (not shown) , and a cassette 13 iﬁlplaced on this cassette table
131. The sem conductor wafer 10 is nountéd on an annular frame 11 by a
protective tape 25 12 and stored in the above cassette 13 in a state of
being nounted on #WH&hf referehceAtpl Bigli 1y bhealeaerobesheprseessbnguct or

waf er 10 are _segt.i oned a.plurali of streets (cutting |lines) 101
formed on théf as?&’rlfnaecé‘nlgﬁei ﬁgilu?gf#%% e"ﬂﬁﬁ‘i’é?‘?f‘taglassn&m’fe OERgY 4ePgkd a
circuit 102 qinftiam [1Ga ESk BEmporiPEly ke dind ¥HEGelmicoagctbrt Refer
sectioned areas. The rear surface of the semconductor wafer 10 thus

constituted ild agfa workpdecs shered dinetheragsgide 2 3ppand édposithenangul ar
frame 1llgin mgiype : S . L hat, . | e_su ace
havi ng thfé strr?e‘l:gl{é ?‘6}1 andlb(?}slrl?h'logﬁﬁgzleb%rﬁégkéﬁé?%o%gfé%%aéolsj%s (ﬁ %?h

reference to tHemporhryt kiepods goriidam pracesshedl asee bewm iprddwsd idgist rat ed

enbodi nent has a .t empor depot ortion 14a for tenporarily storing the
seni conduct o™ lfogéé éfsb?ﬁ}g‘é%é hadbdent hie @apEeteetive fidmg

posi ti oni ng Foradny /b4 &0 nkORedhON RErt AErHDEK R gestieét%épf)fﬁﬁi.o%nthee
tenporary depot portion 14a.” The | aser beam processing machine in the
il lustrated &WdHCPeHC Rgs Progessedt Plethel semiconidugtér| wafiengldeassa7 for

form ng pr Lve fhl tface to tocessed_of.the

sem condﬁ%t 08}0\%3#&%%&%&?0 %glgg\%%reégf'ggegggf %?%aﬁf'%%eé@? n@eﬁhﬁoﬁ?'écé‘h‘?ﬁg t he
sem conduct owafisaf di0 adteft propesséagi. ngrhidhiprqeaiteitd vieLIfn | m f or m ng
/cleaning meagns 7 will. be.described_in detail later. ~The | aser beam

processi ng e/ FLERI1NG BERRS &dViEhiitRydesTE 16 Ansgetailhol RERECe
take- in/take-out mpansaserf peamlprbaksfingUhathens el coREIUL] plisvef€&q 10

bef ore processing, stored in the above caSsette 13 to the positioni.ng
means 14 embodiment comprises a workpiece take-in/take-out means 15 for
15 taking out the semiconductor wafer 10 before processing,
stored in the above cassette 13 to the positioning means 14
situated on the temporary depot portion 1l4a and taking the
semiconductor wafer 10 after processing into the cassette 13,
a workpiece conveying means 16 for carrying the semiconductor
20 wafer 10 before processing from the positioning means 14 to
the protective film forming/cleaning means 7 and for carrying
the semiconductor wafer 10 having a protective film formed on
the to-be-processed surface by the protective film
forming/cleaning means 7 onto the above chuck table 36, and
25 a cleaning/conveying means 18 for carrying the semiconductor
wafer 10 after laser beam processing on the chuck table 36 to
the protective film forming/cleaning means 7. The laser beam
processing machine in the illustrated embodiment further
comprises a display means 19 for displaying an image picked
30 up by the above image pick-up means 6.
A description is subsequently given of the protective
film forming/cleaning means 7 with reference to Figs. 5 to 7.

The protective film forming/cleaning means 7 in the

illustrated embodiment comprises a spinner table unit 71 and




situated on the tenporary depot portion 14a and taking the sem conductor
wafer 10 after processing into the cassette 13, a workpiece conveying
nmeans 16 for carrying the sem conductor 20 wafer 10 before processing from
the positioning means 14 to the protectijwe filmform ng /cleaning neans 7
and for carrying the sem conductor wafer 10 having a protective film
formed on the to-be-processed surface by the protective film

f or mi ng/ cl eard fdeMpang Faber oraded vilngyreehack? atlanged iangucR: manheani ng/

conveyi ng neans far .carrying. the 1 CONn or wafer 10 after | aser
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il lustrated enbodi nent, further conprises a display nmeans 19 for displaying
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cl eaning water_ receiying neans.72 arrfmq’g%q in such a manner to surround
Knhttat

the spinner 3 8MAFECEAL1GHENUG telffade of 2 @ARFAERaReEpAkner

table 711, ammi 6@ cofmiBtiehtéd2wieh a M o hied o tHag IR ge%rshaah? 711,

and a support neans 713 5 for supporting the electric notor 712 in such a

manner that Thexafienmoydyi placiast el velikpitdomn The sdsemptioabtbuZkl
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communi cated w't a suction neans at "I's not 'sho
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spinner tablebikl7l$ GebaRtedeldd BReUiiSdr A &Ff thideaf{do ansiiafl §1342a
of the electric notor 712. The above support neans 713
of the electric motor 712. The above support means 713
15 comprises a plurality of (3 in the illustrated embodiment)
support legs 713a and a plurality of (3 in the illustrated
embodiment) air cylinders 713b that each are linked with the
respective support legs 713a and attached to the electric motor
712. The support méans 713 thus constituted activates the air
20 cylinders 713b to move the electric motor 712 and the spinner
table 711 to a workpiece take-in/take-out position which is
an upper position in Fig. 6 or to a working position which is
a lower position in Fig. 7.
The above cleaning water receiving means 72 comprises
25 a cleaning water receiving vessel 721, three (two are shown
in Fig. 5) support legs 722 for supporting the cleaning water
receiving vessel 721, and a cover member 723 fitted onto the
drive shaft 712a of the above electric motor 712. The above
cleaning water receiving vessel 721 consists of a cylindrical
30 outer wall 721a, a bottom wall 721b and an inner wall 721c as
shown in Fig. 6 and Fig. 7. A hole 721d in which the drive
shaft 712a of the above electric motor 712 is inserted is formed

in the center portion of the bottom wall 721b, and the inner

wall 721c projects upward from the periphery of this hole 721d.




15 conprises a plurality of (3 in the illustrated enbodi nent) support |egs
713a and a plurality of (3 inthe illustrated enbodinent) air cylinders
713b that each are linked with the respective support |egs 713a and
attached to the electric notor 712. The gupport means 713 thus constituted
activates the air 20 cylinders 713b to nﬁve the electric nmotor 712 and the
spinner table 711 to a workpi ece take-in/take-out position which is an
upper positi @s showndgn Bigr 5, & disohkigg ppasi 72 D8 18hf Sinéd ina HOBBE tom
position in Fig. é The above c| eani ng_water receiving neans 72 conprises
25 a cl eani nd’ﬂ%ah PlPetd Prra R 057344 is remnecksdate WHeWAischareg. 5)
support | egs pedd §91esU | ereu| t;er %%? I.Ng; ¥es 21,
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on the above spinner table 711. The resin solution supply

15 means 74 comprises a resin supply nozzle 741 for supplying a
liquid resin solution toward the to-be-processed surface of
the semiconductor wafer 10 before processing, held on the
spinner table 711 and an electric motor 742 that is capable
of turning in a normal direction and reverse direction and

20 operates to swing the resin supply nozzle 741. The resin
supply nozzle 741 is connected to a resin solution supply
source that is not shown. The resin supply nozzle 741 consists
of a nozzle portion 741a extending horizontally and a support
portion 741b extending downward from the nozzle portion 74la.

25 The support portion 741b is inserted into an insertion hole
(not shown) formed in the bottom wall 721b constituting the
above cleaning water receiving vessel 721 and is connected to
the resin solution supply source that is not shown. A sealing
member (not shown) for sealing the gap between the inner wall

30 of the insertion hole and the support portion 741b is provided
on the inner wall of the insertion hole (not shown) into which
the support portion 741b of the resin supply nozzle 741 is
inserted.

The protective film forming/cleaning means 7 in the



surface of the sem conductor wafer 10 before processing, held on the above
spinner table 711. The resin solution supply 15 neans 74 conprises a resin
supply nozzle 741 for supplying a liquid resin solution toward the

t o- be-processed surface of the sem condugtor wafer 10 before processing,
held on the spinner table 711 and an electric notor 742 that is capable

of turning in a nornmal direction and reverse direction and 20 operates to
swi ng the redildusiratednenbbdifent Mae a esieanisyppiaterosnpbelydthenns 75

connected to | | ytion suppl source that i.s not shown. The resin
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that is not shown. The cl eaning
inserted into an insertion hole (not shown) formed in the
15 Dbottom wall 721b constituting the above cleaning water
receiving vessel 721 and is connected to the cleaning water
supply source that is not shown. A sealing member (not shown)
for sealing the gap between the inner wall of the insertion
hole and the support portion 751b is provided on the inner wall
20 of the insertion hole (not shown) into which the support
portion 751b of the cleaning water nozzle 751 is inserted.
The above air supply means 76 comprises an air nozzle
761 for ejecting air toward the semiconductor wafer 10 after
processing, held on the spinner table 711 and an electric motor
25 (not shown) that can turn in a normal direction and reverse
direction and operates to swing the air supply nozzle 761. The
air nozzle 761 is connected to an air supply source that is
not shown and consists of a nozzle portion 76la extending
horizontally and a support portion 761b extending downward
30 from the nozzle portion 76la, which is inserted into an
insertion hole (not shown) formed in the bottom wall 721b
constituting the above cleaning water receiving vessel 721 and

connected to an air supply source that is not shown. A sealing

member (not shown) for sealing the gap between the inner wall




wat er nozzle 751 consists of a nozzle portion 751la extending horizontally
and a support portion 751b extendi ng downward fromthe nozzle portion
751a. The support portion 751b is inserted into an insertion hole (not
shown) formed in the 15 bottomwall 721be.constituting the above cl eaning
wat er receiving vessel 721 and is connected to the cleaning water supply
source that is not shown . A sealing nenber (not shown) for sealing the
gap between fethanigrsestiiomholaarndsbetsuppotiolperaidnt hells ugpprovipdeti on

751b is provided,agn. the. inner L1 20 of the.insertion hole (.ngt shown)
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machine in the illustrated ., 5 e odineat is constituted as descri bed above,
and its oper&PETPROCPSEEIISUELREEd hRRLi AEindEhe PRIERRNFIWIRT the | the
sem conduct olstwle®r 150 BAHROEErcRiOCEsS FErRedPEhLfELRNEANEs anpul & rame 11

by the protective

semiconductor wafer 10 before processing stored at the

15 predetermined position of the cassette 13 is brought to a
take-out position by the vertical movement of the cassette
table 131 by means of a 1ifting means that is not shown. Then,
the semiconductor wafer 10 positioned to the take-out position
is carried to a positioning means 14 arranged on the temporary

20 depot portion l4a by the horizontal movement of the workpiece
take-in/take-out means 15. The semiconductor wafer 10
carried to the positioning means 14 is brought to a
predetérmined position by the positioning means 14.
Thereafter, the semiconductor wafer 10 before processing

25 positioned by the positioning means 14 is carried ontc the
adsorption chuck 71la of the spinner table 711 constituting
the protective film forming/cleaning means 7 by the turning
motion of the workpiece conveying means 16 and suction-held
on the adsorption chuck 71la. At this point, the spinner table

30 711 is brought to the workpiece take-in/take-out position
shown in Fig. 6, and the resin supply nozzle 741, the cleaning
water nozzle 751 and the air nozzle 761 are situated at a

stand-by position away from the top of the spinner table 711

as shown in Fig. 5 and Fig. 6.




tape 12 (to be sinply referred to as "sem conductor wafer 10" 10
hereinafter) is stored at a predeterm ned position of the cassette 13 in
such a manner that the surface 10a that is the to-be-processed surface,
that is, the surface having the street 1@l and circuit 102 forned thereon
faces up. The sem conductor wafer 10 before processing stored at the 15
predeterm ned position of the cassette 13 is brought to a take-out
position by the veWhemalthepsemigondficthr wafset 18 befibre pB8dcégsimanssof a

lifti t.hat i t. sh | , h ' duct or. f 10
posi 11 aned-t QG Ph R0 FESBER: (BRI 2 Lapt: Aot BPAUREERYFOREMS neans 14
arranged on tfwrniigigreldan iAg wened 7paiid ofepbF Byrhieg AGS A B vdTBY BRENT

of the workpiece take-in/take-out nmeans 15. The sem conductor wafer 10
carried to tIRR 86 en5hreg Hanyhigsh dspEbadit-herprogessard suxitase posi ti on
by the posgit i 3 e L8 ped FRmRE{ C f efore
pr ocessi ng qu%oglg?:fgﬁggu%éo¥ hw-é-&%(%sﬁ Fgrﬁen% neans 1%8:%5%%:]:2{ Pﬁgc}: oen%ge he
adsor pti on chftifotiagos phetepiiveerfilall ehéldpinnstitabbiagllt He piesecti ve

filmf i ng/.cl in ns 7 the turnin tion of the workpiece
Lonveyi ng, mo ot &o ERE: varR YR oS Lo s G Ehdok 771389 Bbet hi s
poi nt, the spijuaridmpbet36f Alde inoAH1QUGBELESNt P81 NS KRIREQesin supply

t ake-in/take-out position shown in Fig. 6, and the resin supply nozz
741, the cl edNz¥de Vdideisnroughty3p anposheianrabpive Ithe7@enges poruaond at

" Fio Ban@ iy seRIRuREatETakdr ) et B M FaBoriioT

is held on thy ayiivadringalthe él&cafkithmopoot 24ti w€ thenrésini sgleteni ng

e o 1S ol e VA, AR B & L 00 L U R 02, o
performed. TodrafioWs ihe sueaek L0a) WHidnPist €Rbi ¥6-belprotdesspi Nner

table 711 s sfulrrfsatce, of the semiconductor wafer 10 from the ejection port

15 of the nozzle portion 74la for about 30 seconds while the

spinner table 711 is rotated at a revolution of 3,000 rpm, for

example, whereby the liquid resin is spread to the peripheral

portion of the semiconductor wafer 10 by centrifugal force to

cover the surface of the semiconductor wafer 10. This liquid

20 resin is cured with the passage of time to form a protective

film 103 on the surface 10a of the semiconductor wafer 10, as

shown in Fig. 8. The thickness of this protective film 103

may be about 0.05 to 10 um. The resin for covering the surface

10a of the semiconductor wafer 10 is desirably a water-soluble

25 resist such as PVA, (polyvinyl alcohol), PEG (polyethylene

glycol) or PEO (polyethylene oxide). For example, the TPF8000

{trade name) supplied by Tokyo Ohka Kogyo Co., Ltd. can be

favorably used. According to experiments conducted by the

inventors of the present invention, when 30 ml of an agueous

30 solution (10 %) of PVA (polyvinyl alcohol) was dripped on the

surface of a semiconductor wafer having a diameter of 200 mm

and spin coated, a 0.2 um-thick protective film was formed.

After the protective film 103 is formed on the surface

10a of the semiconductor wafer 10 in the above protective film




brought to the working position as shown in Fig. 7, and the ejection port
of the nozzle portion 741a of the resin supply nozzle 741 is brought to a
position above the center portion 10 of the sem conductor wafer 10 held on
the spinner table 711 by activating thejelectric notor 742 of the resin
solution supply neans 74. The liquid reSin is dripped on the center
portion of the surface 10a, which is the to-be-processed surface, of the
sem conduct orfamafigy $Gepr, ovhe epiginest tablporll 15 nbvetietmdde gopaptiear 741a

f bout 30.,s d le t t abl 7_11 t gt t
rgaoﬁufron ofiiéﬁiﬁaﬁgﬁe%aﬂF %Qfg EgeéaﬁgpeEQ Fra- : Lgﬂg ﬁg?ﬁ ig spr ead

to the peri pharadionaidlidimgolft mese@m@.eaﬂuabebrw%@érlﬁlobnemanbﬁlfcﬂeal
force to cover the surf ace of the sem conductor wafer 10 - This liquid 20

resin is cur EPWaneT taklpdddaecancelad. t@%ﬁﬁmhcran@@@ﬁ@wefermrhg g on

the surfage f f he
t hi ckness of %r&ggprg?@%ﬁ% rﬁd%%%s \e%ar?rlb Bgéttlg@%@gt %ﬁ% C?He-}!;r esin
for coveri ng ifie ofurchacehutBatablée he smnmrtchmtny bl ethut® itabdesundhly a

t | ubl t h PVA, hol PEG | yet hyl
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According to experlnents conducted by the inventors of the present
invention, widif Semicopdugrozqwades 30 sutrrinnly TEvRd @flOInVAt(lgoQ}mdﬂyl

alconol ) s rigpod 9 Y wEUEHACSRoR SEMLARTMGRL YBOGE BAVLAG ©

di anet er nmm an spin Pva’f i
fornmed. Afterpdshie jmmeice atiighe hnﬂerlﬁ&emnégﬁ rpad:lom;_:t Ime&nsr bameunted eb the
sem conduct or, wafer 10_in the ahove Brotectlve film217 form ng step, the

spi nner t abl &Pe 13sen AR APPLAEARGPRPPBLE Stake-in/t ake- out position
shown in Fig. 6, angtldiethsUchh@p-tiHid @g 98 pdiei sEdheP HtitoaniRirethd0

held on the spinner table 711 is cancel ed e semnm conductor wafer 10 held

image pick-up means 6, image process1ng such as pattern

15 matching etc. is carried out to bring streets 101 formed on
the semiconductor wafer 10 in a predetermined direction into
alignment with the optical condenser 524 of the laser beam
application unit 5 for applying a laser beam along the streets
101, by the image pick-up means 6 and a control means (not shown),

20 whereby the alignment of a laser beam application position is
performed. For the streets 101 that are formed on the
semiconductor wafer 10 and extend in a direction perpendicular
to the above predetermined direction, alignment of the laser
beam application position is also carried out similarly. On

25 this occasion, although the protective £ilm 103 has been formed
on the surface 10a, on which the street 101 is formed, of the
semiconductor wafer 10, an image can be picked up with infrared
radiation to carry out alignment from the front surface when
the protective film 103 is not transparent.

30 After the streets formed on the semiconductor wafer 10
held on the chuck table 36 are detected and the alignment of
the laser beam application position is carried out in the

foregoing manner, the chuck table 36 is moved to a laser beam

application area where the optical condenser 524 of the laser




5 on the spinner table 711 is carried onto the adsorption chuck 361 of the
chuck table 36 constituting the chuck table unit 3 by the workpiece
conveying neans 16 and suction-held on the adsorption chuck 361. The chuck
tabl e 36 thus suction-holding the sem cqductor wafer 10 thereon is noved
along the guide 10 rails 31 and 31 by the action of the noving nmeans 37 and
positioned right under the inmage pick-up neans 6 nounted to the |aser beam
appl i cati on Uheam 8ppAficetirheurhiudk foabippBbing apdaserdrean rigyhbcanddr. t he

I mage pick-u S i processi such_ as ttern .15 matching.etc. is
carried out Eior{rg:?ﬁ%n&gsstefggggmlagpiﬁ?ﬂggo%naretah’eJs) S@dﬁw&ﬁ@f‘bﬁ'swﬁpgglfg in a
predet er mi nech e ethieostraeds BH1 GiMhle BehlcbAGueRbl CGRd &0 NAL F3m B8R4 Of
the | aser beam application unit 5 for applying a | aser beam al ong t he

streets 101°BK: SARFRSELC K24p Ofekhe daERY hee®napBlifakisn(ABLtshown)

, 20 wher gby j ggﬁh fg%#' | O Sitd '
performed.g F(};rﬂlﬁﬁﬂstgfr}e tst%%ﬁtJr?Z?f%g%?gm %%g?ﬁe&@%é%%%%%tégwﬁmer
10 and extend i n aTher detsiean bpampapgiléchaiont stepewabbvbepdedet thai ned

di rection, alignnent %; the | aser beam application position is also
carried out SIS} %n 25 this occasion, although the protective film

103 has been fornedn eRets&tibeagCadfRic/Pidistag henst etk k&bilesakor med,
of the sem conductor wafer 10, an inage can be picked up with infrared

radi ation to "ERely obheasemirrIdugtmvaders t dreldionatbewrhurck thable 36
protectiyg fids0 Wbbded 20k’ A090RE9RL 138; £hL 8L LhCLRE SRES,  gr R 0n the
10 hel uck taple 3

sem conduct or waf er on the' ¢ are detected and the
al i gnnent of prddetexwdanede £medpphiteatifor pramplen R280cmmysed. puhibet e

f or egoi ng manner he chuck table 36.is noved to.a | aser heam application
area where ttﬁﬁiﬁﬁ?%ﬁﬂerbﬁﬁﬁ@n§§ra?? lB% tRe?| BEEACEBTRIBRH aBBFREGL + BA unit
5 for applyi nhrvdgdsehebpastéstivsatiagn 10BNLELR 136 SfrdiftaBudRRliecat han
area, a |laser beam.is applied
which 1s the to-be-processed surface, of the semiconductor
15 wafer 10 from the optical condenser 524 of the laser beam
application unit 5 for applying a laser beam as shown in Fig.
9. In the laser beam application step, the following
ultraviolet laser beam and infrared laser beam may be used.
(1) ultraviolet laser beam
20 light source: YAG laser or YV04 laser
wavelength: 355 nm
output: 3.0 W
repetition frequency: 20 kHz
pulse width: 0.1 ns
25 diameter of focusing spot: 0.5 um
(2) infrared laser beam
light source: YAG laser or YVO4 laser
wavelength: 1064 nm
output: 5.1 W
30 repetition frequency: 100 kHz
pulse width: 20 ns

diameter of focusing spot: 1 um

By performing the above laser beam application step, the




along the streets 101 of the sem conductor wafer 10 fromthe optical
condenser 524 of the |aser beam application unit 5 5 through the protective
film 103 (|l aser beam application step) The |aser beam application step

wi |l be described hereinbelow. In the |ager beam application step, the
chuck table 36, nanely, the sem conductor wafer 10 held on the chuck table
36 10 are noved in the direction indicated by the arrow X at a

pr edet er mi neéefne'edndaceO(:fvmfaaxéiﬁpi%diﬁﬁldemms:en; ):hekﬁﬂ:seexs polse Rwser

b | i,ed .t ete mn eet 101 hrough the protective film
203 T rom ¢ he L ShPrarf G ErE BEOSEGRA ¢ Fos dert B Rb e o ebaseE e, | of

the sem condyst gho Waf e&glogtreﬁéééede@fwaio cons eyed r St f Blhecﬂeisef
beam application unit 5 for a | aser beam as shown in Fig

the | aser be®FPABPLivat ﬁéﬁmsi@g aml, 9 ohdovidheral to ath@lcexrdlaserl%am and
I nfrared b sed. (1) ultraviolet |aser beam 20 |ight
A2 Bonlin By, 6

sour ce: aser aser wavel ength: 355 nmoutput: 3.0 W

repetition frequenafte?Othezlapet sipeah digpl (bt ivn 2bceh aetirfed @ausi ng
spot: 0.5 Vn infrared | aser beam|ight source: YAG | aser or YV04 |aser

wavel engt h: fé%ﬂgn?n BEFSEPer@lﬂe@V%ﬁr?%ﬁeﬁ tq%‘-?F’ﬁl&ﬂle‘?W 1 0th& 1 ghucdy| se
wi dth: 20 nstgdbagesgf n@heflgcueh@&eﬁﬁ%ndacfé@ rlfooﬁ 8 8%d Eg W&' aser

beam appl i cati on step, {9 sem conductor wa O [ s I vi de g the
streets 101. tEbdp 36 are J.ndex-moved by a distance between adjacent streets
10 in the direction indicated by the arrow Y (indexing step) to
carry out the above-mentioned laser beam application step.
After the laser beam application step and the indexing step
have been made on all the streets extending in the
predetermined direction, the chuck table 36, namely, the
15 semiconductor wafer 10 held on the chuck table 36 are turned
at 90° to carry out the above-mentioned laser beam application
step and indexing step along each of streets extending in a
direction perpendicular to the above predetermined direction,
thereby dividing the semiconductor wafer 10 into individual
20 semiconductor chips.
After the semiconductor wafer 10 has been thus divided
into individual semiconductor chips, the chuck table 36
holding the semiconductor wafer 10 is returned to the position
where it first suction-held the semiconductor wafer 10, to
25 cancel the suction-holding of the semiconductor wafer 10.
Thereafter, the semiconductor wafer 10 is carried onto the
adsorption chuck 71la of the spinner table 711 constituting
the protective film forming/cleaning means 7 by the
cleaning/conveying means 18, and is suction-held on the
30 adsorption chuck 711a. The resin supply nozzle 741, cleaning
water nozzle 751 and air nozzle 761 are situated at a stand-by
position away from above the spinner table 711 as shown in Fig.
5 and Fig. 6.

After the semiconductor wafer 10 after processing is




if debris 100 are produced by the application of a |aser beam as shown in
Fig. 9, these debris 10 are intercepted by the protective film 103 and do
not adhere to the circuit 102, 5 bonding pad, etc. After the | aser beam
application step is carried out along a Bredeternined street as described
above, the chuck table 36, nanely, the geniconductor wafer 10 held on the
chuck table 36 are index-noved by a di stance between adjacent streets 10
in the directhedd iondith®t epimperheableonlY 6Enthei pgoseeplveoritarry out the

above-nentioned l.aser .beam application step. After the |aser heam
appl i cati on ﬂ%%@@lﬂﬂgg‘ﬁﬁ_ﬂss?epth%é&@w PP 3F SPETLRE SHEeets
extendi ng i niak arse,de«.th%(r) @f‘g’eii?ﬁe‘é' k@phioni1t g B?gﬁéh{:a@)etﬁ@’w!?fﬁfﬁéf’ t he

15 sem conduct or wafer d on the chuck tab 6 are turned at~900 to
carry out th@ogidviemaatsheed imfdg.b2andphe edeconicaneporrithd ndexhag

t | f. t endi ' . directi i cul.ar to th
Sbove pr edet Sheatand i Eet SHPeTY hBfap) St A E B8 BERPEINA Eo8F atRer 10
into individgart 3¢ shelsefgle tprrtdlinpgs14f $ ereide 1sim g diagleer suppey 10

has been thus divided_ into individual sem conductor chips, the chuck table
36 hol di ng & xEN’edndlcoPORAL 18P 2bove EkeurrREer oPeRBELIPBSPE| Bhe where

it first suctdegiicis! ' Lar |
suct i on- hol di r‘fgﬂg‘aﬁt gttlsagm§§g%gﬁlgﬁ)&%l%a?f£?g%?E)Q?R%?eg%gé?ﬁe]hgts Shown
sem conduct obywaf awotr@oits chaini édnentin the dmawingt i clledAniolg #dltzerof t he

Spi nner ble 711 constituting the pr.otective filmform ng/.cleaning nmeans
by thet 81 e SHIBGPEAE P S TSR 478 2 htf FDeB AT EF AR g4 haosBon
adsorption clysgie 6¥laheThezeRkei poStiDdh V75102 #he 164 theCkpanneg twBler 7npzzl e
751 and air nozzle 761 are situated at a stand-by position away from above

the spinner t&¥Fet¥49d a& EHhxAm; fom gxanslend Thag. 1%, thetgzzlrportion
sem conduct oy sWaf 5 hA Rt BEeSSIAM 1} “two-fluid nozzle”, in which

about 0.2 MPa pure water together with about 0.3 to 0.5 MPa
15 air is supplied to the nozzle portion 75la thereby to eject
pure water at the pressure of the air so as to clean the surface
10a, which is the to-be-processed surface, of the
semiconductor wafer 10. On this occasion, the electric motor
752 is driven to swing the cleaning water supply nozzle 751
20 at arequired angle covering a range of from the center portion
of the semiconductor wafer 10 held on the spinner table 711
up to the outer peripheral portion of the semiconductor wafer
10 so that cleaning water ejected from the ejection port of
the nozzle portion 75l1a of the cleaning water supply nozzle
25 751 hit against the above range of the surface 10a of the
semiconductor wafer 10. As aresult, since theprotective film
103 formed on the surface 10a of the semiconductor wafer 10
is formed from a water-soluble resin as described above, the
protective film 103 can be easily washed away and the debris
30 100 produced at the time of laser beam processing are also
removed.
After the above cleaning step is completed, the drying
step is carried out. That is, the cleaning water supply nozzle

741 is brought to a stand-by position, and the ejection port



20 held on the spinner table 711 of the protective film form ng/cleaning
nmeans 7, the cleaning step is carried out. That is, the spinner table 711
is brought to the working position as shown in Fig. 7 and the electric
notor 752 of the 5 cleaning water supply Lqeans 75 is driven to bring the
ejection port of the nozzle portion 751a of the cl eaning water supply
nozzle 751 to a position above the center portion of the sem conductor
wafer 10 hel d:ﬁ)mhtehnosplenrpmrtm @6Talcassshovtindthe hne-woizldhaigl bitne in

the drawi n eani n er 10 nposed of pure water and air is then
ejected fr gmttqf?eaéfe‘" h'm?ﬁ)rﬁ ng"'st ReCTIRY IQQ apB??%BhOWBPQVWﬁH%C?%er
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portion 75l1a is constructed by so-called "two-fluid nozzl
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pressure of t S0 as ean he sur

t o- be- pr ocessied rstiatadeat af ré.h@lu’sﬁdﬂm e@dyodorrpef Ebrldxamplé i Lroeaasi on,
the electric notor, 752 is driven to_swing the cleaning water supply nozzl e

751 20 at a rEGRSIER ahlPALtONGEZIF 26t akgE st bm SHENG @t & rpaARired of
the sem conduygifre ¥afgs tH0aheby & %c%@l:lnf‘fémttgﬁsgj%% préxoc e put er

peri pheral portlon of the sem conductor wafer |"eani ng water
ej ect ed fromndzels portaanpdsla off thlaeamzz:lzezkmﬁﬁnobo'/lﬂ:k:&: agatinstcthrani ng

wat er supply 1 h n t he above ra e.surface 10a
of the ggm con ?c?t%gr% %\}\:/a?- & f%{ﬁ%% J;é Pélsﬁlll? SPINREE gﬂﬁ%ﬁéﬁet‘:’f‘i%’é*‘?%l m
103 forned omf fieonuifneentos wirt tvn apn e drduehOsr WirGphkal pokeisrd from
a water-soluble resin as described above, the protective film 103 can be

easi |y washed®Sa3&Fsids e gupfpse Ry the sﬁl‘“d&&@éélcéf)rt‘%f%ﬁ kB dsF driser beam

processing are al sarcesoned1ebhinl diltParpoug of EAB! dkhitoiRidctdio0REEEC
ying 10 after processing are over as described above, the revolution

15 of the spinner table 711 is suspended and the air nozzle 761
of the air supply means 76 is brought to a stand-by position.
The spinner table 711 is then brought to the workpiece
take~in/take-out position shown in Fig. 6, and the
suction~holding of the semiconductor wafer 10 held on the

20 spinner table 711 is canceled. Thereafter, the semiconductor
wafer 10 after processing, held on the spinner table 711 is
carried to the positioning means 14 arrariged on the temporary
depot portion 1l4a by the workpiece conveying means 16. The
semiconductor wafer 10 after processing carried to the

25 positioning means 14 is stored at a predetermined position of
the cassette 13 by the workpiece take-in/take-out means 15.

Since the protective film forming/cleaning means 7 in

the illustrated embodiment comprises the spinner table
mechanism, resin solution supply means, cleaning water supply

30 means and air supply means as described above, the step of
forming a protective film on the to-be-processed surface of
a workpiece before processing and the cleaning and drying steps
after processing can be carried out. Although the illustrated

protective film forming/cleaning means 7 has both protective




step is carried out . That is, the cleaning water supply nozzle 741 is
hrought to a stand-by position, and the ejection port 21 of the nozzle
portion 76la constituting the air nozzle 761 of the air supply neans 7 6
is brought to a position above the centek, portion of the seni conductor
wafer 10 held on the spinner table 711. iir is then ejected fromthe

ej ection port of the nozzle 5 portion 76la for about 15 seconds while the
spi nner tabl £iim formingt anddcaeaningvlinctoonsf 2hé0propertive £xample. On
this occasi t.he air nozzl.e 761 is caused tqQ swing at a required angle
so as to aIIowﬁﬁﬁpgeﬁgéPgdaP?oﬁ??rﬁf%ﬁ%ﬁ:*%ﬁ1 S g WﬁfgﬁemﬁBrFFon
76la of the aonsteudited’/Gépheabkow.against the 10 seniconductor wafer 10
held on the spinner table 711 in a range of fromits center portion up to
its outer peripher 8-RE6r thenlasess beamepypeess hng madhine ff the present

sem condugt ory iRIn@f oh0 1 6ScBhb Bl ufhd & s Il B M9 Ay Lng ot JLhe,

seni conduct or - wafer  10-af ter processing are over as d85Cr Fhed - aBove? the
revol uti on prodfecthisesfibmeformbhe wddns oy Seended angrohecaivenezzme 761

of the air s%gﬁlﬁ nfa S 76 _is brought to a %tand-by osition. The spinner
table 711 i s Th&RepFeT ?ﬁpﬁ?F?qﬁf4ﬁ%W§§PEfé° t Bk WARKPAHES S RELRE S {ABAT shown
in Fig. 6, a%aﬁﬁgroééﬁﬁﬁ.ﬁ@; heldligheh c@ls sti g ﬁéﬂh@&rlﬂﬂﬁtprca%g&%véﬂthEhQ on

e sem con

the 20 spinner table 711 iS cancel ed. Thereafter, uctor wafer
10 after prod@&fduggcenefdeprihernsiunas byadpplylngia lassn bedm bot hke

posi L1 0 0 RRaks1LeeALLANEE0-0R, 08 LOFPQl ARy, CEROL. POLLL N, Jda by the

wor kpi ece conveyrng means Sem conduct or $Sbrocessing

carried to tiThezefpasi,t acoondingars thé Laset betn groxegysddet Aaahiad of
position of he casseﬁte 13 by the mqﬁggiece t ake-i n/take-out neans 15.

Since the pr&EcPFGEERT I IRYITIAy/ EPELRTPRESRECE FAD b Saved andathe

enbodi ment  cepveyanceN8rSRhBNRErkahb8e "BSRAARE SHdn s 66F i SPbAE 1PN Supply
nmeans, cleaning water supply 30 neans and air supply nmeans as descri bed

above, the step of




formng a protective filmon the to-be-processed surface of aworkpiece
bhefore processing and the cleaning and drying steps after processing can
be carried oUt. Although the illustrated protective filmform ng/cleaning
means 7 has both protective 22 filn1forn?§g and cl eani ng functions, the
protective film form ng neans and the pfotective filmcleaning neans may
be constructed separately. Since the | aser beam processing nmachi ne of the
present 5 i Meemtliagm: s constituted as descri bed above and conprises a

protective filmformn ans for formng a protective film on the
t 0- be- pr ocessed suﬁnllﬁgeg%etaﬂbp’&\%?%ﬁ EREMBENSFE JRRILS i Prustesabhg, the

processi ng n&tdloﬁomlﬁiﬁ? £ rRpIkentadids 14858}F ¥RAGES {algs %ﬁ?mV%?grby

applying a laser. beamfo the "10 workpiece can be carrie a single
appar at us. THERYOM adasauibagntte the werkpidreanepd aretbenthumichabgeqf

the presept i“;h\é%rétj_inon, the factory space can be saved and the conveyance
of the workpiece can be done efficiently. 23 W claim 1. A laser beam

processi ng machi ne tt@mpaching furdheikco@pt esed @l phetdbtgvae fomkpberengnd a
| aser beam applicati on neans for apg[yl ng a | aser beamto the workpiéce
hel d on the éfﬁ%?a@ tepLtermingmpretact hee Fadmianea pwniiaee tobgrpratessed,

protective fidmMmdQr FotkpiBans el PHEl p cL] ' on a surface
to be processed, of thglmrk%ieeceebepg‘rgg?ﬁg Fgé@rbgég%%%%o éssing. 10 2.
The | aser beam processi ng machi ne according to claim1, wherein the

protecti fiJ mform ng neans conprises.a spinner table.that hqlds the
wor kpi ecgsan r ot a@se gﬁﬁeﬁr}feeaﬁ EPQSFEWB‘% & AFEIR lf‘&rt%ﬁ:gﬁlgﬂ hg a
liquid resinwerdiinothe pridtectird €1 phorRssRtl fhhaCCombr 48 WskpPhree hel d
on the spinner 15 table. .
table that holds the workpiece and rotates and a resin solution
supply means for supplying a liquid resin solution to the
to-be-processed surface of the workpiece held on the spinner

15 table.

3. The laser beam processing machine according to claim 2,
wherein the liquid resin solution supplied by the resin

sclution supply means is water-soluble.

20
4. The laser beam processing machine according to claim 2,
wherein the protective film forming means comprises a cleaning
water supply means for supplying cleanihg water to the to-
be-processed surface of the workpiece held on the spinner
25 table.

5. The laser beam processing machine according to claim 2,
wherein the machine comprises a cassette placing portion for
placing a cassette for storing the workpiece, a workpiece
30 take-in/take-out means for taking out the workpiece before
processing from the cassette placed on the cassette placing
portion and taking the workpiece after processing into the

Cassette, a temporary depot portion for temporarily storing

the workpiece taken out by the workpiece take-in/take-out




3. The |l aser beam processing machine according to claim2, wherein the
l.iquid resin solution supplied by the resin solution supply neans is

wat er -sol uble. 20 4. The | aser beam processi ng machi ne according to claim
2, Wwherein the protective filmformng ggans conprises a cleaning water
supply means for supplying cleaning watei 'to the to- be-processed surface
of the workpiece held on the spinner 25 table. 5. The | aser beam
processi ng neng#nse amcbrdicogveyicgamenfs feokecarfyihg thehwoeksdepei ses a
cassette plagin art.i.on for placi cassette for storing the workpiece,
a wor kpi ece éﬁmﬁg&gﬁﬁ&ﬁi§§8;gﬂtOHEEHE ESPPPﬁﬂFﬁgd%E?ttH%rﬁb9%pF%th%efore

processi ng frgyirnnee eap3et.te placed on the cassette placing portion and
taki ng the workpi ece after processing into the cassette, a tenporary depot
portion for tenporarily storing the workpiece taken out by the workpi ece
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6. The | aser Wisamipr atessongeydoli neanscoadrngst thél @bPkpiecdpaeingtye
conveyi ng neans .carr.ies_the workpiece having a protective filmforned on
the spinner PR tECEI viEnEL R feEmed e the spinner table to the chuck table.




