1 MARCH 2007 1 LASER BEAM PROCESSI NG MACHI NE Field of the Invention The
present invention relates to a |laser beam processing 5 nachi ne ¥BAREHRPYA ng
out a predeterm ned processing by applying a |laser beamto a predeterm ned
area of a workpiece. Description of the Prior Art As known to peopl e of
ordinary skill in the art, in the 10 sem conductor device manufacturing
process, individual sem conductor chips are manufactured by cutting a
substantial ly disk-1ike se%%%d%MrPlg%‘?%ﬁsmiW@N%l 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
sectioned a&ieslk] of dipe thewesttieats. Cutting along the streets of the

sem conduct or wafer i enerally carried out by a_cutti machi ne .called "a

IS n

dicer”. This cutt i REGRFRE CHRBELOBISLAXaRER 4 ABFETIRRAMBFALRYSLA

sem condyct Qa MR RS By @ MIKRILSRt 40 p2eflt rignBRa §o€:85s§H5t bP9 the
sem conduct or wafer held on™ the chuck"table, and a ving neans”for noving
t he chuck t apmly &gl at haseutheam toeamy eddtanrimiaadoasasho btehworkpheceut t i ng
means conprises a rotary spindle to be rotated at a high speed and a
cutting blade nounted on the spindle. The cutting blade 25 conprises a

di sk-1i ke bass ok IR peUldd pgtedge fitted to the outer peripheral
portion of the side surface of the base, _and the cutting edge is fornmed as
thi ck as about 20 AmKBPWR ’S(“Pr%eoﬂi%ﬁénar@bﬁ%@’\ﬁéﬂg]r]ailﬁst%av@]ﬁ*gr apahe cl e
di anmet er, yof ; (1] \Vhe enm cQe wafer is
cut 30 vlm'ot h %‘%@J#%ndgluﬁq%éeﬁ)ll%, %c%’lfglsc%%rrl}:qgagﬁéggrsg’glrlgggggghgg the cut
surface of tdemsmndorichctadripshigre Taaudheaetaerednbyconstdagati on of the

i nfl uence of these chipns or. ¢cracks, the w.dth of each street is set to
about 50 m FYPTEANG HH Tord i Shid e SERIGEBEBFtER: Hater, BAYABE, 2however . the

proportion ofjurality 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 thebase,
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



1 MARCH 2007 2 the streets to the sem conductor chip increases to cause
reduction in productivity. In cutting with the cutting blade, fUMAREH 2007
probl ens are posed that the feed rate is limted and the sem conduct or
chips are contam nated with chips produced 5 by cutting. To forma finer IC
or LSI circuit pattern in recent years, a sem conductor. wafer in which a

| ow dielectric constant insulating film(Lowk film made of a filmof an

i norgani c netersereet®htasting dﬁ%*ccsstyqtgrcmhl@r incmeamest ton C8M§&ni ¢ 10

mat eri al suc [ ar I I ted on
O?&’é%PﬁBa{ 1@?§'€te >t t P &ﬂ.ecf}?gSQ_stHq#IYérSﬁt{:%n%ﬂ@d@

the surface e subst sem conductor er suc s a si'licon
waf er, and afseutheoncuctbdremsafee pesedighad tbeafegatragrenisal iedtéd esid

el ement grou ! | i.ed her eon have been .inpl e ed. \Wen the

sem conduct o€ é\/&ﬁ%& %{) Elﬁé’sl%’&\?d%%téﬁlﬂa&:eg ggn“fh+9%lﬂré3[qur‘?§dfl | m
(Lowk f5 | mhy| a0t pphgd thereon is cut with a cutting blade al ong the
streets, there arises a problemthat the Lowk filmpeels off. O when the

seni conduct or waf €F0 Hawmmy fanﬁEtIaﬂ OpéIStIe¢:qr@ai¢ thtlema xresecenéry@ﬂrg:yr oup
"Teg" applied theret o

al h
probl em ari s8s® ?Iﬁé?o%urrgoya"?% "ghmg}e t?fln p:tt {n% r‘?nl aprg;ee:‘)f

a tacky netakinssugbing ﬁi)me(chﬁJ—}{ iﬁlhﬂ)kmadhleanv\al f@lmaofr&irh(ldldlfgmtdl ng a
sem conductor wafer_by applying a | aser beam al ong streets has been

attenpted anBatebidal sTReRAF BAUPOK BSE205398)18F exhipM ot AN KIS nce
the met fl%d %aﬁaﬂéﬂ%d% QB efhgnlbea—%%%red foyﬁréﬁetn%-%tsegioéﬁ% %Ctor

waf er along streets wth a |7as It ca I've th I"'ens t hat
the Low k filamjpereatsd cof £tharshnfteate bfirtise auhsprmdeaaijthemesnmddmttmxeat es a

new 30 probl emthat en a laser mis lied alo the s ts . of the
Com connuet ovabat aucl &8 et FESn Ho Rt - B AT e Ak 8 LR e o8 oot 0

produce debrjspibhthpaeherg ¢91PaNditest element group (Teg)” applied
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 energy 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
qual ity of the sem conductor chip. 1 MARCH 2007 3 To prevent thEMARCHZOREe
of the debris which is produced by applying a | aser beamto a workpi ece,
the applicant has proposed a |aser beangyprocessing nethod in which a
protective filmis fornmed on the surface to be processed of a workpiece 5
and is renoved after a | aser beamis applied to the workpi ece through the

protective film dE° PEsarascthmtiaflugppki chtherdenois ¥bdzh3ss ggpdugstkver ,

that a protegti ' forq f:orin t Lye fil mon
t he t o-be- pr%%eés(é%%&isrg% f%cj(:ag%fgr %%ﬂ%mog?’k%%ckgl%ﬁ?’aglh%s%rrp%t}g%%h\p{):r cgl(?é‘:’ssi ng
machi ne for ppppysead = lhaserbdmapriordshd ngon&phed . Whavgha tpretyaadiead | ve
filmare independently installed is_not always efficient fromthe

vi ewpoi nts of L1 ER TE1P S @B LRACS THEAGD Ao PANBECBES BeGoP kgt &OF KBidiSien
appar at Uses. 548 ﬁiﬂ%@»eafaklasﬁlm%taroaeé& is ﬁ%@l&@deﬂ) e LY RSEN

I nvention to provide a |aser beam processi ng hi ne having the function of
form ng a ptbreeghvehd ipmtmetive Sidfmacest dabenesoqessat appd wartkimprece. 20

To attain the ab obj according to the present invention, there is
provi ded a Iﬁger%‘g%ﬁ%f%‘%%sm ng machine conprising a chuck table for

hol di ng a wor kpi ecgowdifen, |aRes a Peareaphlcating sBRISy faspanRlud N | aser
beamto the workpiece held on the chuck table, wherein 25 the machine
further conpfPEBing Pprivictadtize if1hf ennthg toekespreressrdisiy tage ctfect i ve
filmon g surf 0 roce rkpiec e I r_ beam
processilralog. th‘g&a %/%é)%rag)tdce)gt ;f%%g]fllf)én%r# g’%%%%ﬁé%lgn’ga%@%%i%‘%g%é’ pa@%l‘nrﬁ?er
tabl e that hal lsséh®ean kKpitaoe warttpietat €israingh aheprotedfisel fiiimrmarsaippl y

means for supplyingali uid resjn_solution L.
indépe dentl}g 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 film 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 resiMABGHZ097%0N
supply nmeans is water-soluble. Preferably, the above protective film
formng 1 MARCH 2007 4 neans conprises g cleaning water supply neans for
supplying cleaning water to the to-be-processed surface of the workpiece
hel d on the spinner table. Oher features of the present invention wll
become 5 apiRAENCOMPEHSESeaf 6lraning WRERF Ny MEans MMassppplyéRdof the

Drawi ngs Fi | ; cli Vi ew € [0, | : hi ne
consti tut ed%alc%aodrlgllgﬁ‘égta%?fcﬁ)e{:fﬁ)‘\?{gzs?erk\% ip(r%f‘?é:%?:‘“’%ﬁ;g‘h’ggﬁ%ﬁgfi{;ﬁ%é"&?g&gggct ive
vi ew of the helid crpridid tspeiminer afablllee | aser beam processing machi ne shown in

Fig. 1, Fig. 3 is a _block diagramschematically showi ng the__constitution of
the | aser beam apftihedt ifGR tHE&Ss Obf thRePFSSERL hRYANHLBReYLAgPRELRE e shown

N Fig. 5 lapddintt dibrfl iR $90WRGY HRWCepR1SANT Conduct or wafer  as a

wor kpi ece to be processed by the | ase eam processing nachine of the
present invention; Fig. 5is a partially broken and perspective view of the

protective filmfqrmn | .eani means _of. the | aser beam 20 processing
nmachi ne showﬁ%ﬁﬁ%‘—mﬁaﬁw Do T _ atory di agram showing a state of
the spinner tabl Q‘igf. tthes B peegpeve it WM d@ioT RO1 £5EAMSUN FRBBESssTRAGWN | N
Fig. 5 being |ocated at a workpi ece take-in/take- out position; 25 Fig. 7 is

an expl anat gRaChyingy) reaRSSHAN acseaddngf tph&hespirasentt apvensionhe
Dok eet e {1 9 1Y LA kg, R0 SR i DS PR G aBhed ot o
portion of aoSethe duient Meamaf@iocassd ngomkphene shvenednwrtilg. 1;

Fig. 3 is a block diagram schematically showing the
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 1s 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 formng a protective film Féﬂé 9 is _an
expl anat ory di agram for showi ng the step of applying a | aser bé! '59”12%7

| aser beam processing nachine shown in Fig. 1; and Fig. 10 is an enl arged
sectional view of the principal 1 MARCH 2007 5 portion of the sem conduct or
waf er as a workpi ece processed by the |aser beam processi ng nmachi ne shown
in Fig. 1. Detailed Description of the Preferred Enbodinents 5 Preferred
enbodi nment s Rﬁrtalqlhé?é‘r Hhea FEPieerdSrhgr Mirtr IS conomkpdess REEGPEFRE to the

present inv Aéelb%eaqrgsp%é%%@,l gSkali heNghelAPEhow; Y.t h reference to
the acconpanyi ng rawr ngs perspect Ive View o?’ he | aser beam
processing 10 machi ne constrtuted according to the present I nvention. The

| aser beam prce Si . rrachl 1€, sho ) | n Eig. 1 cQ ‘ substantlal |y

rect angul ar

installed a statlczn@ ﬁ%’iﬁe@bé@ﬂi‘é‘nﬁé‘of% gasgr b%a@rhrb'féfcé@@i&g machidef or
hol di ng a workpi ece, which 15 is nounted on the stationary baSe 2 in such a

manner t hat ¢Qn51t3d?uﬁﬁﬂ/e3qqmai1d19é?@t ithve iprgseatednygngnonr wond xbea | aser

beam applic |on unj t. su ort chanr S 4 arr tlonary base
2 in such a b‘? i C{) elnﬁ)e gt %%%erﬁﬂ Sa%:gdkﬁy an arrow Y

perpendr cul %cd@néah@ri&ﬂg dj]fa&ﬁ_tﬂgyl i ndi cat ed by the arrow X, and a | aser beam
application unit 5 arranged on the | aser beam application unit support
nmechani sm 4 in sudi% Mﬁérpqmeqttl"@a‘ﬁl%\?é Flhe dasgrrkeam orOrREFeATed by

Z. b d S I
an arrogf 4 4 t%elictlﬁtte@ EécHP Si | Eésgnpgu{parall L eppgo rails

31 and nount e statronary rrange ] to each
ot her in thelakserdieam pnmbeﬂ:emb ln;adlh'mashown Xn &ifi.r §t celmpdingsbhock 32

mounted on the quide rajls 31 and) 311 Sucf e mmpger, that, [t gan,mave in

housing 1, there are installed a stationary base 2 shown in
Fig. 2, a chuck table unit 3 for holding a workpiece, which

15 is 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 slidin
bl ock 32 in such a manner that it can nove in the direction indFMﬂNﬂﬂ%§7
the arrow Y, a support table 35 supported on the second sliding block 33 by
a cylindrical nenber 34, and a chuck talgl e 36 as workpi ece hol di ng neans.
This chuck table 36 has an adsorption chuck 361 nade of a porous 1 MARCH

2007 6 material so_that a disk-like sem conductor wafer as a workpiece 1is
hel d on the BAEBERRESR e R Cé’@lk‘blyl]%? SERLFORAREERE WaST 2% & YRIHKRIRR®. The

chuck table 38 hs148AatEk R 36 Witk 3630Ly SHOYRI+ BEH ARGSk ithdde
cylindrical rrenger 34. 5 The abrg%/gel%ﬁ rst s ig?ngybgoyé@S has, on its under
surface, a painobfshawrbe- §hedehugk dmbde 381ianbt3tled dbybe pulsedudtmot he

above pair of ide rails_31 and 31 and, .its. tap surfac a pair of
gui de rails éQ%EaﬁEO‘@% $oF ARE°S aJrIéI%é‘_F iﬁ]ﬁh@ﬁolhé?em?% ?‘{n “direction
i ndi cateds by the arheWbbvelherdt éﬁd&h?@ﬂ&@klﬁz Rh8C ko2t § Anslert i efh @8,
descri bed above is so constituted as o be noved in the direction indi cated

by the arrowaXpalowd teonkepauided graakes dRLsamd 3gddtgibefiftited kg tive
t o- be- gui ded

The chuck taBPg(’gOV%ls%Bolzfln nle e?%%&gfg'i g%te%?%prﬁ?lgtrﬁngéng%: g%fg@g gsv‘?%%%n% ?ﬁ a

nmovi ng neansadaivbfnpyidg rahiesf 323 ans 322 MproldopkridPl el argehbn gaeteér of
guide rails 31 and 31 in the direction indicated by the arrow X.. The noving

means 37 conpPi @ HEAQATEONsERERCRBAIIN ther aRERY bet BBenTLRETabbVELRMI 1 of
guide rajgs biécﬁng%ﬁgor@ﬂﬂd%é@%gl bekctheeet H AR & gg' l3‘f§n§9."ﬂ£ﬁge§ b as 20

a pul se notor 372 rotary-driving the male screwro 1. The nmale screw
rod 371 is, &b besmoved einl,thetditrds i cguppditededt byatheaaingwbX crko18y 3

[1xed on the Hoke; S LATARYCERZE A 81031 Ty ek IBEOLIE e quideq o,
a speed redugebot/Bat 308 25d i1 A -thEh@ae! ersguewer piB<131 saseremed into
a threaded through hole forned in a fenmale screw bl ock (not shown)
The chuck 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 quide 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 rod 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



projecting fromthe under surface of the center portion of the first
sliding block 32. Therefore, by driving the male screw rod 371 1MARCH@PO®I
direction or a reverse direction by the 30 pul se notor 372, the first
sliding block 32 is noved along the guigle 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-gujded grooves 331 and 331 to be fitted 1
MARCH 2007 o ttde R@iFaPf #¢id@itRkllsnils 3nd 33d BReVhdediedhenupRerupper

surface of (4 BhaVSd L0 vl 1, Hosl 1 3nga0dofs S0, GRRSILLUped a5 (o be

noved in the direction 1 ndicated by the arrow Itting the to-be-guided
grooves 331 conmkst3iXited @sStbhiee pavedfinguhdedinetsiGR2iradit B2 bihéhehuck

table unit 3 in the illustrated enbodi nment. is provide ith Vi ng neans
Lot or movi AFE W L BEoh it e TR HoaBe 95 dech ARCRVESCE? rind SAIAPEd by i he

arrow Y al ongnd he, jpaids ghigel #2118135 347 ang . 32RePERYELQhION W +f Iar st

sliding block 3Z. The noving neans 10 38 conprises a male screw rod 381
arranged betiwdihe hélabbvatepambagtimgmitde s rprd sl BRP whrkdh 320wy ingapar al | el

thereto, and,_,a_drive source such .pul se. ot or .382 f ratary;driving
the mal & sor b § 90 BRENGG R0 o iApopTork 3 1n Ehe,ditgfion
rotatably supp®idg£ged ®ydtheatitgr Bl SLénP&he pxed O Juivielbaivy 1 bhage of
t he above first sliding block 32 and is, at the other end,

transmi ssi o tomiectided anihe ddastt sshaing dilagie 32abolee S TBEANS382 by
a speed roedu§§rch Alidey B%agaoyt@re o %'1%%95@?3’8%&9?&?&:{ SIRCLEWEE [ nto a

t hr eaded t hroug formed in a tTenal e screw not shown) projecting
fromthe 20 paitterofsynfiaeerafilsh22 zentd3 220anhdonn gpat hirl sk adretreda diang bl ock

33. Therefore, by driving the male screw rod 381 | nor nal iregtion or a
overse di rebidoI D THESEICE RSt B350 THOT hith P HOFATY HIrduRrg3 i o

moved al ong the ngicdgckall foB221andrh8rald skhewdib§Cid OR s, Nt ciLdnly the
arrow . 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 th'e

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 sliding 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 apairof guiderails 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 guide 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 movable 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 pdrMARE@H 28970ng
the index-feeding direction indicated by the arrow Y and a novabl e support
base 42 arranged on the guide rails 41 fnd 41 in such a manner that it can
nove 30 in the direction indicated by the arrow Y. This novabl e support
base 42 conprises a novabl e support portion 421 novably arranged on the

gui de rails 423 and 413 pndvadeduint pagapbel iand extzendingtiodt i diifrectraeabl e

support portion. 421..The unt.in portion, 422 has, on e side surface, a
a0t i duied K AT St 2o hhmAEgs Boan MRl folt i i £y
ext endi ng i nedpisoi meehaan sm Ndincehed 1 sidie tid @Mb&diﬁaﬁtlﬁg&obqagu

application unit support nmechanism4 in the illustrated enbodi ment is
provi ded wiWHR aBOVARITRRARS 43 £or MRNing thieeMaBohbReSURPHET tPafs4242 5

al ong th pa:LJE 24 (Hd %%@Eaifhs GHa@nd AL 4R Lﬁg AAEX e gy _HeBGhiqon
i ndi cat ed by Wl arro : i 3 WOV ng neans conprises a male scréw rod
431 arr angedd bedaveieon tived isdeheel i rtheofargowd® .r afh §s dioaimlg ddeamsl 4

parallel thereto,,K and a drive source such as a_pulse not ﬁr 432 for

rotary- dri vi R HES §hReMA b SCTEN FOU *431aT TRBIFRA RS IHGIW PE RS P8iTat its

one end, roiatRblde $HRREri ehddp 43 Qﬁérirﬂ%atila(lqlél( pabrebgWdnd ixgdiQe the
above stationary base 2 and is, at the other end, transm ssion-connected to

the output s$edrcefsudieashaveubse swtamidr 462 hytarwpdeivingide malst s
not shown. The male screw 15 . rod_ 431 is scre fnto a_threaded through hole
formed 1 a Srerm L b Ely oRoeeRatd: sEReHaFoBr bF bobf ng=F  bhe «fhe urer
surface of thetseabef PPpgdraed ot AebaRy 2kl o BoPIPOioPHHIWY Fidled on
constituting the novabl e support base 42. Therefor by driving the nale

e
screw rod 432he r2ROVR ikt ANt ikAFSorR é‘_“ﬂe\iérrsétz(@h&i PEBEFORMBY the pul se
mot or 432, t@faﬁ%fe(x_ fo SN AP Bo¥he oSt a}(ﬁg%hﬂfﬁ’%g: the %x& Pudisles 41

and 41 in the in eedi ng Irection 1ndi y the arrow
motor 432 by a speed reducer that is not shown. The male screw
15 rod 431 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 movable support portion
421 constituting the movable support base 42. Therefore, by
driving themale screw rod 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. 1In the



The | aser beam application unit 5 in the illustrated enbodinment has a unit
hol der 51 and a | aser beam application 25 neans 52 secured to tTHBARGH 2007
hol der 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 nounting portion 422, and is supported in
such a manner that it can nove in the direction |nd| cated 30 by the arrow Z
by fitting td#sing pélguthRie QF@oveﬁstaSlllFChﬁdl@FF begangdHel o\ BERBE rail s

423 and 423.5,0ng i é“ﬁé%cﬁ% t%%a'nf"‘ﬁl‘éﬁu?ﬁ H{P%Ar?@%'z%“ageéf??wﬁzﬁ%‘l prses a

cylindrical ca5|n 'S secure e above uni er 51" and
ext ends subst arng a.ladsyerhosczmzmbablryorlYlvmhelalsémmdﬂﬂ&i:oﬂn@qsbeguséa, t here
are installed a |aser beam oscill.ation means 522 and ser heam

modul ati on rFandSARSEL 957 idilgtign mﬁa?ﬁG5?§serle‘°sc 5% e Yvo4

| aser osgi |l 'n?écﬁfld‘f?:)brpﬁeﬁﬁé%zﬁ%ohklhké§ed r@?é&@%h'fﬁééﬁhé&?é@%t?ﬁ% The
| aser beam 5 nodul ati on neans 523 conpri ses repetition freduency sétting

means 523a, Redns&2Igoam pakss hﬁdmhpsmelwgitteaa%tm@ ngads a2Bhsendbeam
wavel ength setti n% ans 523; H’g} reegtl tion i ency .setti ng. ans 523a,
| aser beam phI'® S SRV PG IrBai§ 5259 I&‘?’l%lnsfa S hedMEWETERE ﬁg‘fe'ﬂnsettl ng
nmeans 523c¢ lfr&qnsidy Weithd nighfehAs o2 eamagReubabn Ghu I®RRE 3 seRy iRg O

types known to pehrgale of ordinary skill in the art and therefore, detalled

descri pti onghefng 4 3b andidiagess ghveleagth sesingeweana 53s¢cal
condensgly 524, %@{%q& Oflatsye‘}e%el%ﬂlo‘ﬁ@dﬁﬁatl 8 in%aﬁ%t %Beﬂagopehg gend of

t he above casi ng aser beam oscl | ate fromtThe abov aser beam
oscillation trgqamsskﬁaﬁnettorpemslabftdmimﬁnycsﬂhbbﬁdelﬂ&earﬁ%dvtlaaréfmré aser

beam nodul at n S 523. IQ t he t% beam rmdéJI ation mean 52% t he

Copeti tion [9SUeHy SEECELRG TABART HEHE TORYRTTESE e GUAFCBUAN FRLS a

Eg!arsneplufizgr Beam havopeiddl &dHRIRIRT H’Q@%fﬁpﬁbytbé’%f‘c topEEeNGbw Berl aser
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 setting means 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 is 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
predetermi ned width, and the | aser beam wavel ength setting nearisMARQH 28¢% s
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 figont end of the casing 521
constituting the above | aser beam application neans 52. In the illustrated
enbodi ment, the image pick-u means 6 is constituted by an ordinary image
pi ck-up deviQiéilC(a@CE)’s{?%‘P is5 ekamgipt et tionklye WWage piskbre dasdics (8RPand an
30 infrared | 1C Il | Lhh.infrare .at L on; .t her of
whi ch can bgqgeqli%aﬁdglggpgpgieatggl ggﬁgggié%gsl{lﬁésgﬁ g:tL g?}éﬁgég ?’Iﬁg %I | ed an
i1l um nati ngingeals fwbichl Lsint et it nisine t twdr kpi @ coracb hmeapts chalatsyst em f or
capturing an area il lumnated by the illum nating nmeans. An image taken by
the 1 MARCHBJ0FMOM -optical systemis transmitted to the i mage pi ck-up

device (€CD or i"'_tfhrearl%ge@kaﬁoaﬁﬁlﬁeﬁﬂ%ﬁeﬁiniﬂt9 20 eheciiigatrapege
signal, which is then transmtted to a control neans that is not shown. 5

The | aser besmhasbigiendatiasnaumeyisgimeans 53 (it movdag éhsodindésnhohdera

novi ng neans. 53 .for vi ng. t he unit hol der 1 _al.opg,the pair,.of guide rails
423 and 423 T AR P dn O, HAT A8 Hby 4%He2APr Do AD e iRgcToh

af or ement i ongf ivut bR ABSa rrdwg. MMikegt i@ afs remef®iPhesafovinmeass!, ew r od
(not shown) 10 arranged between the pair of guide rails 423 and 423, and a

drive sour céhidPVad G NRNSe SRpEORPE38eF o Malar §CHRYVIAY (RBt $BPERIcrew
rod. Byqdrivj r rods; %m%) [ 4 I lar egt,lzong or a
reverse:L ire%%k%o&ﬁy%t@ﬁge%& g‘gerrgfg#r:ngg3 , L erdul%st %‘hzg%)c?g@ é%%ﬁnghéjhg | aser

beam appl i calriore separselsSud? s e pwlee maltory 58 D ef qulimbe ayiddy i4dhgantded23 in

the direction _indicated by the arrow Z. Returning to Fig. 1, .the |aser beam
processi ng Mgt ﬁgref”nr?‘ﬁleyiqyl §§tl?’éf‘8dt %%ﬁ?gf‘fagoﬂ %ﬁ%&htoémﬁl &Bing

portion a normal direction or a reverse direction by the pulse motor

532, the unit holder 51 and the laser beam application means

15 52 aremoved 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, LSI

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 pl dcMABCH3PE7 on
13a in such a manner that it can be noved vertically by a lifting nmeans
(not shown) , and a cassette 13 is plaged on this cassette table 131. The
sem conductor wafer 10 is nounted on an annular frame 11 by a protective

tape 25 12 and stor,ec%hi nﬁthe above cassette 13 in a state of bei ng nount ed
on the frame 11. AN EaGenese &Pedddof lrhENesdAPESNAGEROPIREPEF1RE are

sectioned bynf-idd aly theofi 13L5eeh8ed(EMbSANRRE NESY Al GlenfyrBY QR pidie
surface 10a in a lattice pattern as showmn in Fig. 4, and a C|rCU|tp 102 such

as | C, LSl 3pmriarhd4a Ker semppredily shehind the sesutdogketoameawafethe rear
surface of t sen co ductorﬁyé/gfﬁer 106}“hus constituted i,s aff.ixed.to the

protective tap&®12 TS Edah TIPS C3FEREEC 12 1 ANE (R RO W PRR S hat

the surfgce pékns tlhﬁtfdxs,pdﬁﬁ:iiiﬂﬂr%cﬂtheh%lﬂk@ibﬁé skr ag@kpbeddand €hecuit 102
formed thereon faces u(f. 1 MARCH 2007 11 Wth reference to Fig, 1, the
| aser beam preRRYEA Y deRhiBREGIPT H4ai-| | TRer hager AP PEPESHAENG t enporary

depot po”ixf?éb@d&?en f:tch;] t%%”&%ﬁ%é&%gé&g% @dirﬁ&é%scoi‘%{ai%%%t‘@eerffiﬂno as a

wor kpi ece store e caSset a positioning neans 14 for
posi ti oni ng fdwemivoy kqliesnei rics meafp 03 &b rofio Finéng te mrotacy ivep6ti 1posr ithve 14a.
The | aser beam processing machine in the illystrated enbodi nent has a

protective fFHMa%Rrif i AEHRIRFIEInSNP FERICOPAIRGOE PREEECL VST A m on
the sunface,dmbredd BEESRH BHoddi itRManendyehaindahfle SerdgoRakBryer kpi ece

bef ore processing and cl eaning the senm conductor wafer 10 after processing.
Thi s prot ectwaker i1inafemipryadssdmong Rhassprovettive fedmri bed in detail

compr i ses a CRRKHNUA T e ot heansigeor 4o 1f il aa e
sem conduct or waf erhel QL dxadroneedt greseisidngsmac@dnen inhehaboveusasaekde 13 to
t he positioning nmeans 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 l4a 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 workpi ece corVBHRAH 20¥ans
16 for carrying the sem conductor 20 wafer 10 before processing fromthe
positioning neans 14 to the protectiveihi |l mform ng/cleaning means 7 and
for carrying the sem conductor wafer 10 having a protective filmformed on
the to-be-processed surface by the protective filmformng/cleaning nmeans 7
onto the abdv&leRidnd WALEr IBECRHHLND Bleans| tARnrHngss éi $1¢ChreaRgnR8 It or

carrying th ' C fer r.. | aser ' .t he
chuck tabl e ot Py EOPRUCLEC optAnEl pobBL bt TETC IR SRERREE R BRIE
beam processl npumcidae a sptilhaerl tableal e, enbadigtid wrdtear 71Qofipti ses a

di splay neans 19 for displaying an i nage picked 30 up by the above_i_nage
pi ok- up AN GV YeREHID HEne PLNRTh NNt 1§+ LR BREPRES RATSeTive il m
form ng/ el eaph PG URRNS ihgvithe akekeReenbofi 852 Fnidich a HARnRTOLAGL Ve

filmformng/cleaning neans 7 in the illustrated enbodi ment conprises a
spi nner tabl it urdn Moveand: B VMERCHc200@iregt donl ediiengpiatneEr rtabdieviiad neans

72 arranged in such.a napner .to.s ound the spinner table unit 71. .The
spi nner ¢ abl A A <999 PEERSR e TLAR At dRAPRATPE 2 SPRTuL AR s dator 712
for rotary-ghd ViG&InirSiateey wizhl 8 Jddtichtndass/ Pt ePae: dh3wh.for
supporting the electric notor 712 in such a manner that it can nove in a

vertical di rBeeroferahd%mlasdng 4brewoIhpiens om Wiy @dramtiguskurkia t hat
s made jf 87 PPL P R g{ﬁgher%ié %”HHH'%%P& ;ﬂ%%fi;{%@?%;%?@s t hat

IS not shown y placing the worKpiece I'on chuck
10 71l1a of tdwetsphenmerrikmidae Bt heand ceikarstictdonagzdns/€hpt dssnoe showing t he

11 KpLece, by, loahs, of 2esuchio) JPels s oot show, | Ulg ockpieoe 1
upper end of t §hEe dni1ves TeMectbdoro Afhd Bgpl @Fld be tHY akivdZshahe 7abave
support maangf 7&1?e 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 electricmotor 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 in the illustrated enbodinent) air ciyMARCK 2807
713b that each are linked with the respective support |egs 713a and
attached to the electric nmotor 712. Thgzsupport neans 713 thus constituted
activates the air 20 cylinders 713b to nove the electric notor 712 and the
spinner table 711 to a workpiece take-in/take-out position which is an
upper positidnshewEiig FBJ op /tspdasabakgapogdsi 21 @asvknared én the BoBECBosi ti on
in Fig. 7. TRA1299YS, ChfADl Btk VRIS $5%1 M ROTBARSATE, GHIY h9ESha?Fed

cl eani ng water ‘recerving vesse , three (two are shown 1n Frg. f
support | egpoi227%be. s IhyEoabove cbrercexdemy?2 Svdtseformed dinvd ddskeshape721,
and a cover nenber 723 fitted onto thsa drive shaft 712a of the apove

el ectric notdid PBEE aTREVEBOPEI L dPBaritig RAPIECHERE; IPWBWIELsEFOB 24 3 onsi st s

of a cyl gndrj538l ut | ' wal |
721c as l':,sh éﬁiprgé%yg gﬁgﬁﬂﬁ é%?'tr%cﬁ‘g‘%%&%nm igﬁamzk%l?%ﬁgbﬁ'r@%grﬁégieshaft

712a of the Hioweeebeought twttdre Wbzkisg peeiteédni shéen niad Figy Thetbent er
portion of the bottom.wal 21b nd t he inner | lc projects, ugward

P om the. perd i PO-ER 42451 8E 79T, o amAebss s 21 §hhe BRokESHicEly 5. a
di scharge paidvefidlaes inglewedaln UDch@bhg’Eﬁ_tW@hhg72ﬁE,aBBdeacﬂéé\ihﬁngofse 724
is connected to this discharge port 72le. The above cover nenber 723 is

formed in a WAL SRQRLViagd Viessed dadeWifpbr ai BAP7RBArpPEFERERAg downwar d
fromitggS periphepy, rp%%'écttli@eeﬂﬁhr Egmrﬂ?%ﬁpﬁ%gniﬂgtxhggnép‘i npgrefgble 711

are brought to the working position s cover portion 723a
of the coveriliamiarat&es eibodimenst hast @dresiny evcll dthieon rsupplyalmean21a4

constituting the abqQve cleaning. ,water receiving vessel 721 with a
therebetmee%?”i@u?ﬁgYﬁPSt% %Qﬁ§4iq%%lpoﬁﬂiﬁb}8Pgﬁhi ex §‘?rPﬁeFﬁggp

i1l ustrated aiioidBRttNASemit8adAcE8kUld Ay WPBLYo B YOk s iy, AERA! Ying a
liquid resin solution to the to-be-processed
: 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 74la extending horizontally and a support
portion 741b extending downward from the nozzle portion 741la.
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
spi nner table 711. The resin solution supply 15 neans 74 conpri SeMARCH 2897,
supply nozzle 741 for supplying a liquid resin solution toward the

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

turning in g_nornmal directiqn and reverse direction and 20_operates_fo sw ng
Lhe rosi n s gy s #re CRARILTRRC, BSF 7 CHFAR P YAEES PHPPLY BBARSCTRd to a

resin sol ut iR SUOPH ¥ng TR SanidBHauELdOa BBLWD aFber tRYJLsHIRRY Yheedzl e 741
consists of a nozzle portion 74l1la extending horizontally and a support

portion 74llprekhemtiovg dphaner d-ablenyihantoan|aipsnppody Medrs 725 TEBesupport
portion 741b.i s i.nsert i nto.an_insertd pn_hol nat shown) forned.in the
Dot t om wal | CASH 00 EF PR B g Shac A8 dne REr BT Rg BRI Ve E ARG Jabeel 721
and i s cennewired 'é@tiﬁ?&:I@&iimgsahuétwbvﬁmtnewf@ﬁdlﬁtdzﬁ wadershown. A
sealing nenber 2not shown) for sealing the gap between the inner wall 30 of
the inserti Gfued Rraf@is s hed s hepgeran fbetSimnesibabsegldvaad®n sheERELfnner

vwall of the JASEr bison Itgcga Ot u3HOWR) 5! H&gmﬂ}i 8freé@fo§9919&”£?€né’féé0” 741b

of the resin supply nozz 1i1s inserte he protective fi
form ng/ cl eaniregtieanand operhted MAREWLRAYOThe 1d]l edhimsdg reseedr estnopliyent has
a cleaning water, s 75, for cleanin sem conduct or. wafer 10

| th
after procedarde Hotd TR (et et ernRr2 25| B if Sanectad toudp! y

nmeans 76p Tha eadli®@NiBgeyed §pISHBBLYCERRNSE 43 A8E sh&htaniThe Wabghingzzl e
751 5 for ejectingcleaning water toward the sem conductor wafer 10 "after

processi ng, widler onzehe épl mmrsistid of7ainearilapcitden i761anexbendsngt hat
o L eyl 35 20 BR L BLREsofl 15Fh: SR O00: RACHSL A1 31 0
connect ed t fronldhe ewizle wolreioaupplly. soIHe esugRirt portichordilb The
¢l eani ng inserted into an insertion hole (not shown) formed in the
15 bottom 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 76lb 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 extending downward fromthe nozzl e pbMAREH 2067 a.
The support portion 751b is inserted into an insertion hole (not shown)
formed in the 15 bottomwall 721b constijtsuti ng the above cl eani ng wat er
receiving vessel 721 and is connected to the cleaning water supply source
that is not shown. A sealin nenberiélot shown) for sealing the gap between
the inner wa®f tde inserhien{ 0&@ apg| &aﬁappﬁétsmfﬁmqn péR P bh ProvE ded

provi ded on érﬁ‘ecﬂé‘ﬁﬁﬁsg%all 280 nd N9 JNTGEN R81 89 (1) 1{28{3@“%0 WAL phi ch

the support —portion the cleaning water 'S |nserted The
above air suipipé ysupssost oramy i7$4d afi the abzziezzbd Talr i doisiend eal.r
toward the sem conductor wafer 10 after . proce si ng t he spi nner

table 711 and an etMetFITETRAGN PIOCESSLNI lPﬁaP“c&het& u?ﬁré 6 ma

direction andnb&yBiset dd Sl AIREDORY @fe%%ﬁl%eﬁwawvteheaaar igdpply nozzle
761. The air nozzle 761 is connected to an air supply source that is not

shown and covpesasion willowe eiemﬂmhﬂd Tersiswngedi-ng horizontally and a
support portion 7 xtendln ward 30 fron1 he_nozz t|o 761a,
whleh 1 s i nser ted AR Eha A EaBe) On FOF o THETORIBRFE FET SR 1oh HeHS Boct om
wal | 721b cgfé@éésxim@@uF@ar@EQV@ ¢headnmel @ tfeameeTE by ﬂge\p&%?c%lctﬁzzle and
connected to an air supply source that is not shown. A sealing nenber (not

shown) for sEaPenid (ke lafap?%%éﬁf?ﬁéednﬁr%ras\/\ésemaccmﬁmt%mafqls 1" t he
insertiqp holg @ ﬁﬁ #"%ﬁ g%#o t40ry kﬂic > l%\é'ddg)o si®lohhp# %@U Wa"

of the i'nsertion |nto e support portion
the air nozztesgéttesli rmesttehl a Taanleasthabetine mmfeassa dgamelcdt mes ithe he

| lustrated _5 enbodi ment tit d bb d it
oper at 1 on' wi FF-HE-BELTITI HOTEIRmdUT AS oo SUF AL hvife the

sem conduct ogtyaéeri1dp M%ﬁcﬁ@qwlwm{ér%rpffatc@% apnul apeframe 11
by the prOtegéﬁxgonductor 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 1lifting 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 onto 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 711a. 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 casset MAREH 2007
such a manner that the surface 10a that is the to-be-processed surface,
that is, the surface having the street 11 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 vertical noVRERAtNSSMHE QHCHI Watasl d U PEIF S PERSeSF 189 Lt i ng

neans that igel@toshon®. sgiefer 4181 enicHUG O AR 4@ Badit i oned to the
t ake-out position is carried to a positioning neans 14 arranged on the

t enpor ary 20feEpbrg foleamindngaps thehagtiepont sbrmingraeprobect hee orlipi ece
t ake-i n/take-out, neans _15. e sem .canduct o fer 10 carried.to th
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t he spinner bybhetivatingttke plreriaadtidm’42o0f idye Iresiinngoduadion7, t he
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first surface, 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 aqueous

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 i s brbMAREH280%
position above the center portion 10 of the sem conductor wafer 10 held on
the spinner table 711 by activating tha7electric notor 742 of the resin
solution supply means 74. The liquid resin is dripped on the center
portion of the surface 10a, which is the to-be-processed surface, of the
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coated, a 0.2 Fun-thick protective filmwas forned. After the protective
film 103 is posietoned thiglsunfraes theaimégehpickrup onelams of meafndredl®@da n t he

above protectjve filmz1l MARCH 2007 . 17 farm N9 step, the spinner table 711
is moved to {:‘H‘E 137 #5i e IRBELGH ATk 8t posi tion shown in Fig. 6, and

the suction-hol dl}ﬂﬂt@:f tHe chaskCcoasus t3y l\eaiaeélwohehdrﬁ@ht Rendespithrer
table 711 is canceled. The sem conductor wafer 10 held
image pick-up means 6, image processing 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 workpl WABCH 2007
conveyi ng neans 16 and suction-held on the adsorption chuck 361. The chuck
tabl e 36 thus suction-holding the sem asductor wafer 10 thereon is noved
along the guide 10 rails 31 and 31 by the action of the noving neans 37 and

posi tioned rjght under the image pick-u ans 6 mounted to, the | aser beam
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the | aser beam .application unit, 5 r. appl ying a | aser, .beam al ong .t he
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10 held on the chuck table 36 are detected and the alignnent of the |aser

beam appl i capredepeshined feedarated tun dxamie, f2egu/seamnmdrile lke chuck
(a0l 305 MRFE, o0 A58 PR 20N 0 AN LIS R A
appl yi ng a | 8aedufrathe pricaeattdde flilmt hes |fAser theafrappl sepfaoe Hiidka, a
aser beanliahgggligdthe 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 YVO4 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! MABEHARPT e
film 103 (|l aser beam application step). The |aser beam application step

wi |l be described hereinbelow In the li@ser 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
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(2) infrared aser bea ht. e: ser. o ™ se ngt h:
1064 nm out p '%B‘Et 5‘n rfel’aeqﬁgn?fscféé Eﬁ?b"ﬁﬁv géhﬁn ﬁi{ E20 ns
di anet er of E@@L@Brsg 880ély | tensEii peides o Ngalfee abaead @ﬁehfheb@ﬁﬁbk
application s the 1 MARCH 2007 19 sem conductor wafer 10 is divided
al ong the st?@léf% 3¢@re Epdax-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 71la. 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 Fiqg.

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 fil m1¥ARGHZ,
not adhere to the circuit 102, 5 bonding pad, etc. After the | aser beam
application step is carried out along ggpredeterm ned street as descri bed
above, the chuck table 36, nanely, the sem conductor wafer 10 held on the
chuck table 36 are index-noved by a distance between adjacent streets 10 in
t he directidielihdindihal spinner Fabdw Y11 rdexhagpspEprtige £almy out the

above- nenti gned licati op, st :
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been thus divided Jntq individyal senm conductor chips he chuck, table 36
ol di ng.t he S Sorio gt e O SEPYAI B P8 teho EBEERERORE TRETe |
first sucti ogenidshddier sxemiagerdug il dvahethd Gpitrhedd tadneet 11 s shown
suction-hol di ng of the sem conductor wafer 10. Thereafter, the
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by the cleanin onveying neans and s suc sorption
chuck 71la. ddwet relithes mozizlenpopritéondls el waniexg-haevatpeinmear Habl571and air

nozel e Tl o e phivated Blo% 5l A0Sk 00 B0SL! i, atey [ omabpue L epl nner
after procespsng iisScdndMREELE8Y% so-called “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
1l0a, 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 a required 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 75la of the cleaning water supply nozzle
25 751 hit against the above range of the surface 10a of the
semiconductor wafer 10. As aresult, sincethe protective 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/cleanin
means 7, the cleaning step is carried out. That is, the spi nner"MéBICé'zﬂ%l
is brought to the working position as shown in Fig. 7 and the electric
notor 752 of the 5 cleaning water supplyyyreans 75 is driven to bring the
ejection port of the nozzle portion 751a of the cleaning water supply
nozzle 751 to a position above the center portion of the sem conductor
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carried out. That is, the cleaning water supply nozzle
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 arran’ged on the temporary
depot portion l4a 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



741 is brought to a stand-by position, and the ejection port 1 MARCH 2007

21 of the nozzle portion 76la constituting the air nozzle 761 oft MAREGHZ097
supply nmeans 76 is brought to a position above the center portion of the
sem conductor wafer 10 held on the spinper table 711. Air is then ejected
fromthe ejection port of the nozzle 5 portion 76la for about 15 seconds
while the spinner table 711 is rotated at _a revolution of 2,000 rpm for
exanpl e. On fiiims fogpdag ard cAeaBipInERRFEions, | theapsebeebivqi fglat a
required a : o i J faa j i 0 of .t he
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sem conduct aonsafreicted lselpdratelllge spi nner table 711 in a range of fromits
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of the seniconductdPSRaFlf %EF?E$H¥QEBFOQFF§%HEHEa%mh%%Fﬂbt dPERFFAG of the

sem condyct oipaftalon 18 BbhEEiPLPEASSS e E U Eady Lesdr corpraBekea the
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of the air Puaiectiwendile forbingghear® fomtfamihing popirotestivenéidpi nner
table 711 i%)tQﬁn Qéog%ht tg %he vor | iecef ke-in/take-out p%§'gion shown
in Fig. 6 &Nt RetOstePhrChoaT ol iy idr Thets et &% T war e “10%R&fd on
the 20 spi nngsant pebeeddings €haqiRbssigy fathen whieh sel gardentothewaf er
10 after processing, held on the spinner table 711 is carried to the
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wor kpi e C |G JTRANS 116 sem.condyct oL, . r processi ng
carriedE?o 3ﬂ§ﬁ§§2%bsit?55%h§a%ggﬁg ?gkigegﬁo%eélﬁgig %&gaggégﬁfned position
of the cassEitdmefb¥dyy atherdangptedehd dkesernbeéak epioteswans mbohin® afe t he

protective filmformngl/cleanjn ang _7,.in the illustyated §§bo I ment
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cl eani ng wat@dnviiRitide o30 tiRARG ripd eall caHPBkY dBRaNerascientlybed above, the
step of formng a protective filmon the to-be-processed surface of



a wor kpi ece before processing and the cleaning and drying steps after
processing can be carried out. Although the illustrated protectVAREH2R97
form ng/ cl eani ng neans 7 has both protective 1 MARCH 2007 22 filmform ng
and cl eaning functions, the protective fi23m form ng neans and the
protective filmcleaning neans may be constructed separately. Since the

| aser beam pr‘gcesjﬁi n@ machi ne of the present 5 invention is constituted as
descri bed aboVe ant Conprises a protective filmformng means for formng a

protective fiim ortheek®difn pro6€sseny marhaae @mphies Wiy Kpitees behs e
| aser beam processing, the processing nmethod whjich can ?r,event t he
i nfluence of Eebriel ¢ty PP RIS ANy 2a lpg6Er PaANPPBLLRRL 19D TR RPi ece

can be carrieg,pul, Wt P Shogke BORRMRY Yhe dBLKSIOLE haceYdiRg ERudibe
| aser beam pr ocessq ng machine of the present 1 nvention, the factory space

can be saved wadlé he conveyance of the workpiece can be done efficiently. 1
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applyi ng a | asermbegmdand omackpiiageaherot @ e fiuclon 5 tabfecewber ei n
the machine further conprises a protective film formng neans for,  formng a
protective fi¥Fheon wrkpirsce ofC-PasPIRFRGI®te PELRESPIiRRsIEFBef BRI he

| aser beam pppgessi and; 10 wherein the protective filmform ng nmeans
conprises a épﬁgﬁn%r t%bl e that holds the workpi ece and rotates, and a resin

sol uti on Iuppl y neawisefein spplpyotgca ileqfii tn rsimi rgp Imesinen cotprihes a
to-be-pr Ocessggigr%i‘ %%I%ftllla?teh\cl)\erdlémheecgor e;')f'egen a:[n. ot iensn,egntdaabi‘eesin
solution supply means for supplying a liquid resin solution
to the to-be-processed surface of the workpiece held on the
spinner table.
15
2. The laser beam processing machine according to claim
1, wherein the liquid resin solution supplied by the resin

solution supply means is water-soluble.

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

25
4. The laser beam processing machine according to claim
1, wherein the machine comprises a cassette placing portion
for placing a cassette for storing the workpiece, a workpiece
take-in/take-out means for taking out the workpiece before

30 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

means, and a conveying means for carrying the workpiece



15 2. The |l aser beam processing machine according to claim 1, wherein the
liquid resin solution supplied by the resin solution supply neah¥AREH 2007
wat er -sol uble. 20 3. The | aser beam processi ng machi ne according to claim
1, wherein the protective filmform ng means conprises a cleaning water
supply means for supplying cleaning water to the to-be-processed surface of
t he workpi ece _held on_ﬁhe spi nper table. 25 4. Thg | aser bean1procegsing
machi ne accor GFAGOTET i Mt EIneR et RSt FETRRERT ¥e EBRPr POES181c58sEf Fe

pl acing porti@pinher phBLENg a cassette for storing the workpiece, a

wor kpi ece take-in/take-out neans for taking out the workpi ece before 30
processing fromthe cassette placed on the cassette placing portion and
taking the vOBkpl ecenal§ 8o Pl OEERHAGALN thd Mo HaRS Aldcl 3 e TROLAGY depot
portion for tenporarily storing the workpiece taken out by the workpi ece

t ake-i n/ t ake- éut whearans, tledeanvegnvgy megneseaasries e markpitdre waviipgece 1
MARCH 2007 24 tenporarily_stored on.the tenporary dep rtion to the

Spi nner tabl o BEORREEIEFEhE FORR F R FAR ey T CRUEH 5 4.
wherein the cegweri.ng neans carries the workpi ece having a protective film
formed on the spinner table to the chuck table.





