1 CUTTING MACHINE Field of the Invention The present invention relates to
a cutting machine for 5 cutting a workpiece such as a sem conductor wafer
or the like. Description of the Prior Art In the production process of a
sem conductor device, for exanple, indivi.dual sem conductor chips are

manuf actured 10 by forming a circuit such as ICor LSl in a | ar ge nunber of
areas sectioned by dividing lines called "streets" formed in a lattice
pattern on the front surface of a sujrstiagt Malcky nedi sk-11 ke sem conduct or

waf er, anddividing the sem conductor wafer into the areas having a circuit
formed thereon along 15 the dividing lines. A cutting nmachine is generally
used as a di (:E'Lirlq Cfraoﬁi.gee tg V%II]&:J. et he sem conductor wafer. This cutting
machi ne conpr i-ses- hol di ng a workpiece and a cutting neans
having a cutting bl ade foesent timeerithen wenkpeece: hetdt ohnyhes athitok foabl e,
and cuts the workpiece 20 by noving the chuck table relative to the cutting
nmeans whil @ tHE GRS & P IHGEHES Y SUEBER 2 FITRONENGEE LA FF R G InelkhilA&Si-s

di scl osed by JP-A 2003-163178. The cutting machi ne di sclosed by this
publication is constituted by a gate-like support frame that 25 is arranged
in the novi ng quaddt igft itdie ochudde tmblor f2art hol ding the workpi ece and al | ows
t he novenent of the chuck table, an alignnent_ neans arranged on one side of
the gate-like supporf theaRECHRETACRUPTPRGSAERhS S FGEd S Ah&eotsér si de
of the gate-I|4 t .f : j j ] -descri ing
machi ne, the fcdt}te(ta%%gﬁ%énlé{ %ﬁ%‘%ﬁl %ﬁgﬁ%@ﬁ?‘t’ﬁgﬁﬁgﬁﬁﬁ% %LglrI\lgle Cgt#rieﬁe

si des oppdsi t eyt doeadhgothet rcaf tt fech MerjosedLgadt erl a Kear crippmite f ode,

t he di stance between the alignment, means and  the cutting neans hecones
| ong thereby,%ﬁﬁﬁﬁ,ﬁ?qqﬂgqqﬁﬂQﬁMqﬁygglng lines called “streets” formed

in a lattice pattern on the front surface of a substantially

disk-like semiconductorwafer, anddividing the semiconductor
wafer into the areas having a circuit formed thereon along

15 the dividing lines. A cutting machine is generally used as
a dicing machine to divide the semiconductor wafer. This
cuttingmachine comprises achucktable forholdingaworkpiece
and a cutting means having a cutting blade for cutting the
workpiece held on the chuck table, and cuts the workpilece

20 by moving the chuck table relative to the cutting means while
the cutting blade is rotated.

The above cutting machine is disclosed by JP-A
2003-163178. The cutting machine disclosed by this
publication is constituted by a gate-1like support frame that

25 is arranged in the moving path of the chuck table for holding
the workpiece and allows the mcovement of the chuck table,
analignmentmeans arrangedonone sideofthegate-like support
frame and a cutting means arranged on the other side of the
gate-like support frame.

30 Since in the above-described cuftting machine, the
cutting means and the alignment means are arranged on the
sides opposite to each other, of the interposed gate-like
support frame, the distance between the alignment means and

the cutting means becomes long, thereby causing the following



problem That is, when the di stance between the alignnent mneans and the
cutting neans is long, there is a probability that a case where alignnent

i nformati on obtained by the alignnent neans is not reflected on the cutting
means properly 5 by a nechanical error, thereby making it inpossible to cut
t he workpi ece along a predeterm ned dividizhg |ine precisely. Further, since
the cutting nmeans cuts the workpiece while cutting water is supplied, the
cutting water j catte her ef qr t he

position seclJ%% %1 frgﬁggnlgpeggFgogh%d$%§€%%%%gggﬁﬁ%%iﬁgEEaaggﬁﬁgggied

whereas the akdggiurenic ARansuts8ihocasems ats Aopesi themecl ose ptmdahtallty
operation panel. Therefore, the operator nust adjust the alignnment neans or
exchange the cttal iy TASRISTHTS Hek Iy 1THama t ¥9oRRE Ak Wher@a he

operation pane ﬁﬁ?ﬂ t { | ong
di stance fr om%]hegshnll nggn %gﬂéﬁ:e’lf{ﬁ&% ér??(l;.g? %%hﬁgﬁgér%%e%&yﬁst
the cuttisg Hﬁﬁ@me&lﬁ@]ﬂﬁ@&lﬁem I Iﬁ%élﬂébgnmaﬁlhg Ls ﬁﬁp@@;a:ﬁl@le ofo tdhe:
present invention to provide a cutting chi ne capabl e of inprovin

oper ati on eff.%h%weykpwcgr@h%gr@gpéﬁdat@@rﬁﬂ%@ diaEsk nghd 18 ARG RS ieans to

be mounted onga gate-ldke suppord Hﬂﬂf nﬁ%r?é h danear, hg, gach ,other. 25

To attain the above object, accor |ng to present invention, there is
provi ded a cutmmtmpnguwuuur(nmn&upgln@d,guhdecuathsgewaEadlI@)saattered
predeternined irection, huck t abl es h are arran ed such t le

can nove al ong A% Cgrﬁ'd reé:rqfst%mﬁﬂpél"r R had &t RBFE ﬁﬁnsstfrcf

hol ding 3@qa V\»pfé&pla%cspeggﬂbﬁgpéz@@ﬁ nd?&%“r*éaﬂh%fﬁeﬂé){ofﬂi\é' mgcw@d%@ﬂ%aé abl es
along the guide rails, a gate-like support frame that is arranged

straddl i ng t hetlyialel grangdrst am@lamaaanl@p@mmgat foorped 1 owmgs tdre roverent  of
Lhe chuck tabl et a1 NTENL Moans,  Tuted o e, Ttk gl 8s9atehihe

alignment means or exchange the cutting blade of the cutting

means, from a side where the operationpanel is located. When
15 the cutting means is installed at a long distance from the
alignment means, it is difficult tc exchange or adjust the

cutting blade.

Summary of the Invention

20 It is an object of the present invention to provide
a cutting machine capable of improving operation efficiency
by arranging an alignment means and a cutting means to be
mounted on a gate-like support frame so as to be near to each
other.

25 To attain the above object, according to the present
invention, there is provided a cutting machine comprising
guide rails extending in a predetermined direction, chuck
tables, which are arranged such that they can move along the
guide rails and which each have a holding surface for holding

30 a workpiece, cutting feed mechanisms for moving the chuck
tables along the guide rails, a gate-like support frame that
is arranged straddling the guide rails and has an opening
for allowing themovement of the chuck tables, alignment means

mounted on one flank of the gate-like support frame such that



they can nove in a direction perpendicular to the guide rails, and cutting
means for cut the workpiece held on the chuck tables, which are nounted on
the other flank of the gate-like support frame such that they can nove in a
direction 5 perpendicular to the guide rails, wherein the cutting nmeans are
each conmposed of an indexing-feed base ar¥anged on the other flank of the
gate-li ke support frame such that it can nove in a direction perpendicular

to the guide trails a %_rutgi%-in fged base arr.anged iggnttqhe 10 .i ndexi ng-f eed
base such t hat™1%Y &R TR5Ve T 4L aFF &fpé)r?rppe@_r%'e iTul-&r IERhEE H& ditg
surface of therghusitial eneaai fax sPindie: Wirdkdihate e IOWH ath O
cutting-in feed base and has a cutting bl ade, the spindle unit bein

arranged on tHPIAS.grkeRh Ao uiths ohrtdighthee Bhak 9 Bhe tdad aydtiedd i ke
15 support fr . Preferably he_.ahov, tting-in f.eed base s.a nounting
Jpeocrl;ts f?oa?\t;ée f%c%]h et ﬁ tei'lef# carn %gove ilgne af aaﬁ' %Zio

portion that pr r e ali1gnne mea S rom ot her flank

side of the gaderddrks supRordo filadreyuidy ough 4 heytapenimng, and the spindle
unit is nmounted on the 20 nounting portion. The above guide rail conprises
a first guide rail &h¢ catsteampagif deerasidh copPeRedrad aprigwped ndr ifddl | el

t h th [ | ISt bl
agdegcsecgnde(r: austa:e{:%ﬁa%%eg,ae%o mvoﬁ.éﬁg}ge;nl%gn%é\}leefacagﬂgl%%}% rggatgé-rzlé kgeﬁ%%% aﬁd

t he second guifiesanaisichr edpect tvehy .mchhe iabavei egtting peapendonsl st sof a
first cutting neans and a second cutting nmeans, and the cutting bl ade of

the first cuttfiy e Tid3het c‘i]%titilrftﬂ'bllr}aof@ed?% Rare secoiPeT @t ity means
o pohnoet L gRh s sl Qe s oy alalon, LS
chuck tabl e tpagecti diimarteathe loel ¢itig and faceecdHnthalchgoienab lepars f or
pi cking up an | mage of, a workpiece held onthe second chuck table o detect
and has a cutting blade, the spindle unit being arranged on
the alignment means side through the opening of the gate-like

15 support frame.

Preferably, the above cutting-in feed base has a
mounting portion that projects toward the alignment means
side from the other flank side of the gate-like support frame
through the opening, and the spindie unit is mounted on the

20 mounting portion.

The above guide rail comprises a first guide rail and
a second gulde rail, which are arranged in parallel tc each
other, and the above chuck table consists of a first chuck
table and a second chuck table, which can move along the first

25 guide rail and the second guide rail, respectively.

The above cutting means consists of a first cutting
means and a second cutting means, and the cutting blade of
the first cutting means and the cutting blade of the second
cutting means are oppossed to each other.

30 The above alignment means consists of a first alignment
means for picking up an image of a workpiece held on the first
chuck table to detect the area to be cut and a second alignment
means for picking up an image of a workpiece held on the second

chuck table to detect the area to be cut.



4 Preferably, the above gate-like support franme is conposed of a first
pillar portion and a second pillar portion, which are arranged on both
sides of the guide rails, and a support portion connecting both upper ends
of the first and 5 second pillar portions,; the alignnent neans and the
cutting mneans are nounted onto the support portion, and an opening for

all owi ng the novenent of the spindle unit of the cutting mneans is provided
in the first pill ar Byerfterap iand thwe dSecendatei-llige porposrt. fr@meurisher, it
is desirable that the OPerﬁtioﬂ p gition of andoperatqi Lglforne in front
of the align O Sant” p&ﬁ FAt O 1Hh R A isS T PRhFed  FAH I tHe
operator. SinGgidh the uttddedRahiRenacsakdi B9 tR1 i e eseNt s, Id1wenf i on

the spindle unit is nmounted on the cutting-in feed 15 base provided on the
ot her flank ofsupm garedtiike suppect ifahethomprde ealdgefenhenbanst sirde

t hrough the openi ng, _t. al i gnment ns and the cuttin ns are |ocated
at positi onts  EASHE it PEENAPR Sy ERBEy e M A1 OPHeER o 1 118
reflected on theycditdrddehABaNs] WrithouheCauphbgrapHRENSA| Cahd 26h prrézfindg
Further, since the alignnment neans and the cutting blades are |ocated at

posi tions clos&X gléaehingt hee, mohegentrd sheaselnsée dirsttanéethe o ithiang
operator who i5.J.acated:00; (Lo, oRSLaL on.cs) d of e RcHLAC hOUS) 10,

t her eby nmaki ng eas 0~ éxchange ' ng SCription
of the Drawi ngsi A@r gdotsidnperspective view, partly broken away, of a
cutting machine constituted according to the present invention; 30 Fig. 2

is a perspéctive vi &widthathe oy ilscidgall raddei hatothehebetr iy preh: Frl shown
(N PO L F G Sl A PELSPCCL | YELEN SNANNO SR futd] MlEA Sue Bl O
and an operation panel is arranged facing the operator.
Since in the cutting machine according to the present
invention, the spindle unit is mounted on the cutting-in feed
15 base provided on the other flank of the gate-like support
frame, on the alignment means side through the opening, the
alignment means and the cuttingmeans are located at positions
close to each other, whereby alignment information is
reflected on the cutting means without causing a mechanical
20 error. Further, since the zlignment means and the cutting
blades are located at positions close to each other, they
are at a close distance from the operator who is located on
the operation side of the machine housing, thereby making

it easy to exchange the cutting blades.

25
Brief Descripftion of the Drawings
Fig. 1 is a perspective view, partly broken away, of
a cutting machine constituted according to the present
invention;
30 Fig. 2 is a perspective view of the principal section

of the cutting machine shown in Fig. 1;
Fig. 3 is a perspective view showing the cutting means
of the cutting machine shown in Fig. 1; and

Fig. 4 is a sectional view cut on line A-A of Fig. 2.



Fig. 4 is a sectional viewcut on line AAAof Fig. 2. 5 Detailed
Description of the Preferred Enbodi nent A preferred enbodi nent of the
cutting machine constituted according to the present invention will be 5
‘described in detail hereinunder with reference to the acconpanying
drawings. Fig. 1 is a perspective view, partly broken away, of a cutting
machi ne constituted according to the present invention. 10 The cutting
machi ne shown in Fig. 1 has a substantially rectangular parall el epiped
housing 2. In this housing 2, there is arranged a chuck table nechanism 3
that holds a wordpi&sepsieh pisisen anlicharaaiel mbdmuas it in a
cutting-feed ditection i ndicated by an arrow X. This chuck IS5 table
mechani sm 3 wi || be fdésissadvanpodafiendned tteeFicytting meehabéve chuck
tabl e mechani s 3. [ t odirent _.c i.ses. a f.i.rst._guide
rail 3la and agolsr%ascﬂcir]\tdj geﬁ‘? a%éél&a#ﬁlgg%bo gcnrhbet theretSoeﬁ1 ts fjﬁ?ﬁfaecn;%oqfn a"‘I ]bléLseb 0
installed Bn tdes20ileddven hixisd 19 erdirtardddrstwigii de fedddnadla arthd he second
guide rail 31b each consist of a pair of rail nenbers 311 and 311, which
extend in par @FEPRYEERH GEHEFIN the cutting-feed direction indicated by
the arrow X in Fig. 2 A:firs .hase. 32a n Sé{p%prt ase
32b are nounted on Jﬁéyzg'ﬁfrétﬁggggéEFé?? giggéhggg%gyéggg%%HQU| e fﬁ?l 31b
in such a manaerutthidg tieyh e cmve: ahongd tdwecdddistg guo deng gidestker and t he
second guide rail 31pb, respectively. That is, the first support base 32a
and the second-BUfpot?Tbase 32b each have to-be-guided grooves 321 and 321
and are sgaconstitut (o} : ht i i and
t he secongO gui de ralique ggﬁﬁgﬁhﬁ%ﬁﬁ%‘é’% 8%%10?%51?& %gﬁ?g%{%/hgsgc%@llaalﬁl? 321
to the pairs ofecaahguenbers: 8llle bawh 3] lconsing i ngn tthe sf hestsigai de rai |

3la and the second ide rail 31b, i
theregfs arrangeg a chuck table mechanism 3 that holds a

workpiece such as semiconductor wafer and moves it in a
cutting~feed direction indicated by an arrow X. This chuck

15 table mechanism 3 will be described with reference to Fig.
2.

The above chuck table mechanism 3 in the illustrated
embodiment comprises a first guide rail 3la and a second guide
rail 31b on the top surface of a base 20 installed in the

20 above housing 2. Thefirst guiderail 3la and the secondguide
rail 31b each consist c¢f a pair of rail members 311 and 311,
which extend in parallel to esach other in the cutting-feed
direction indicated by the arrow X in Fig. 2. A first support
base 32a and a second support base 32b are mounted cn the

25 first guide rail 3la and the second guide rail 31b in such
a manner that they can move along the first guide rail 31a
and the second guide rail 31b, respectively. That is, the
first support base 32a and the second support base 32b each
have to-be-guided grooves 321 and 321 and are so constituted

30 as to be moved along the first guide rail 31la and the second
guide rail 31b by fitting the to-be-guided grooves 321 and
321 to the pairs of rail members 311 and 311 constituting
the first guide rail 31a and the second guide rail 31lb,

respectively.



respectively. 6 A first cylindrical nenber 33a and a second cylindrical
menber 33b are nounted on the first support base 32a and the second support
base 32b, and a first chuck table 34a and a second chuck table 34b are
rotatably nmounted on the upper 5 ends of %he first cylindrical nenber 33a
and the second cylindrical nmenber 33b, réspectively. The first chuck table
34a and the second chuck table 34b are constitutedby a suitable porous

materi al such as popofisrieEgntacandaeatdinsse 3canet betkcdiid aysuatiroraleans
that is not shown. Therefore, the 10 workpi eces placed on placing surfaces

341 and 341 amMembeEcBPBreheMPWBIakracthe el yf Tommpmosdt Paget héa fandsthehuck
tabl e 34a and ste*&%n%ﬁg%ggoﬁu% skakbg 3§§d§gbfie§§§%rﬁgl:n]§°ﬁbcl% % gﬁa guction

means that is not s he tirst chuc e second chuck

t abl e 34b ar e sdesingnedthutck hebiropdil wrkb rotanad 1y mpuhse donhortie( ngpheshown)
installed in the first cylindrical nenber 33a_and_the second cylindrical
menber 33b° FESFe AT VA LIRS GyddnEndtdr fEBRE TR 3Ehend tASt SEFPPAdri cal

menber 33a an%ytﬂ%d%%rldm%w%bqa&egsgta@&vg%gohgw? holes - ch peEm t

the first chuck table 34a and the second chuc able 34b to go through,
and are provi ddc and hha fdacstd clovek tabetislb 86a cand ta taeedidy s eueratdrber

35b for covering the Lirst support base 32a and the second supgprt base
32b, respect RPHAES BA ?ﬁ%a%osdip PP RYL YT CERETECrAC E8FErA TR MOENECE5S and

the second couey Jreshar c3bhedthiens A ¢ d BRtalholya 2enLiesb:bl adesdetection

means 36a and a second bl ade detection neans b for detecting the

positionslof cunkimgegdssadedsdeat em pdestmdiedr feesgeddilvelng. 3Bhe acleuck t abl e
mechanism 3 in the illustyrated _enbadi ment conpr.ises a first_.cutting-feed
Teane 374 and S G TSEI F O RO eSO s Ao o AR HE S FLB<ehuck
tabl e 34a and ddia sseaangnghuck skalhn@ 3dbcal eng & Y kbsh gubdeod aldurc@la and

the second guide rail 31b in the cutting-feed direction
by the suction means that is not shown. The first chuck table

34a and the second chuck table 34b are designed to be properly
15 turned by pulse motors (not shown) installed in the first
cylindrical member 33a and the second cylindrical member 33b,
respectively. Theupperendportionsofthefirstcylindrical
member 33a and the secend cylindrical member 33b have hcles
which permit the first chuck table 34a and the second chuck
20 table 34b to go through, and are provided with a first cover
memkber 35a and a second cover member 35b for covering the
first support base 32a and the second support base 32b,
respectively. On the top surfaces of the first cover member
35a and the second cover member 35b, there are installed a
25 first blade detection means 36a and a second blade detection
means 36b for detecting the positions of cutting blades later
described, respectively.
The chuck table mechanism 3 in the illustrated
embodiment comprises a first cutting-feed means 37a and a
30 second cutting-feedmeans 37b for moving the first chuck table
34a and the second chuck table 34b along the first guide rail
31a and the second guide rail 3ib in the cutting-feeddirection
indicated by the arrow X in Fig. 2, respectively. The first

cutting-feed means 37a and the second cutting-feed means 37b



indicated by the arrow X in Fig. 2, respectively. The first cutting-feed
nmeans 37a and the second cutting-feed neans 37b 7 are each conposed of a
mal e screw rod 371 that is arranged between the pair of rail nmenbers 311
“and 311 constituting the first guide rail 3la and the second guide rail 31b
in parallel to them a bearing 372 for rotatably supporting one 5 end of
the male screw rod 371, and a pulse notor 373 that 1is connected to the

other end of the male screw rod 371 and drives the male screwrod 371 in a
normal or reveF§eCarfcePBASedTRE #aldle TERW grs F71 dhathd st ppgenged

cutting-feed %%%eﬁ@heaggﬁ:h%f5§%9ﬂdgl%&ﬁ£§e&993f1§egnﬁe%ﬁ §§§3EFEE'¢1

constituted are respectively screwe to femal e screws Sredin t he
first support thaséil2a anddeheadécand smppaht basend2buidAceaddi Agbyint he
first cutting-fe ans 37a and the second_ cuttjing-feed neans 37b can nove

the first chuEErﬁiB 89 4 NSl 3t PRAE BB < KOEKT® BT 20 U5 HRRAT Ed DR Ehe
first support 18 Basend2faand sthe,seeand supaAL! 20B3g <32hor8long st heati r st

guide rail 3la and the second gui rail" 3lb7i'n thé cutting-feed Irection
i ndi cated by uhecannem¢Xd|hothp dhhmwrdnmhbmgthhemabelsmrmmhnns3313ahd drive
the mal e screg%rods or_reverse direction, respgctlvely

in the nor
20 Cont i nui ng“&~d&ScH] %f“la&ﬁ SF R Fgge%@n&]é FROENYL OF TeVRE ST HLERRGIRBRChI ne

in the illustirakefaenbodiopntodadssa gat enki kers SURPA iy It anEy ﬁe%rsa@ggd
straddling the first guide rail 3la and the second guide rail 31b. Thi

gate-like supp@ﬂttheaaecondcouptlsgsfaeﬁlmsan@l31huthmﬁWQam$t4ruaedaaged on

t he side of the firs uide rail, 3l1a,_. a second pillar, portian.42_ arranged
on the siﬁ@ of SPRE Sl h§g§ﬁ§&¥%aﬂﬁﬁ%? mﬁﬁ& 8% oﬁ? p%PFP& 133t gﬁat
connects the ypper engepcef Hhed i3nst apid ltae BREGhAN supbozdpkhe sesond
pillar portion 42 and is arranged in the indexing-feed direction indicated

by the arrow ﬁlc?y@r@éﬁl@ér}’dl Ehpafixst Fhlétémgrlfﬁgdf@%@l@|3r7@cﬁhdrthm§e§éméid by
the arrow X and ;30 R 9e.4% % ALOWNe Lhe WYSTULY thSe 34
and the second chuck table 34b mounted on the first support

15 Dbase 3Za and the second support base 32b, along the first
guiderail 3laand the secondguiderail 31lbinthecutting-feed
direction indicated by the arrow X in Fig. 2 by driving the
pulse motors 373 to drive themale screw rods 371 in the normal
or reverse direction, respectively.

20 Continuing a description with reference to Fig. 2, the
cutting machine in the illustrated embodiment has a gate-like
support frame 4 arranged straddling the first guide rail 31la
and the second guide rail 31b. This gate-like support frame
4 comprises a first pillar portion 41 arranged cn the side

25 ofthefirstguiderall 3la, asecondpillarportion 4 arranged
on the side of the second guide rail 31b, and a support portion
43 that connects the upper ends of the first pillar portion
41 and the second pillar portion 42 and is arranged in the
indexing-feed direction indicated by the arrow Y

30 perpendicular to the cutting-feed direction indicated by the
arrow X, and an opening 44 for allowing the movements of the
first chuck table 34a and the second chuck table 34b is formed
in the center portion therecf. The upper end portions of the

first pillar portion 41 and the second pillar portion 42 are



first chuck table 34a and the second chuck table 34b is forned in the
center portion thereof. The upper end portions of the first pillar portion
41 and the second pillar portion 42 are 8 nade wi de, and openings 411 and
‘421 for allow ng the novenents of the spindle units of a cutting neans that
will be described later are formed in the upper end portions thereof,
respectively. A pair of guide rails 431 and 431 are provided 5 on one flank

of the above sup%ort, portion 43 in the indexing-feed direction indicated by
the arrow Y amide pafes 61 gupaengaidld ang 4ddf an2.ldpeipPovhE@ VSRS ot her

flank of the gbpoye SURROErd LROKLI 43 4 L i ng- f: 'y P
i ndi cat ed by theear r%ﬂ Y, als‘.L sE%mﬁﬁ?n&ﬁ%ﬁaﬁe%@gmgggﬁgﬁg%gr%?%%rlr%g)%ldn t he
illustrated entxdtimente Wasrmeal fiirr sthealupgrare rindrpans iba sandt eaxesegcond

al i gnment nmeans 5b, _which cannpbve along the pair_of guide rails 431 and 431
provided on S REPpora! Yoor '%%lﬁ§afogugﬂ% ré’dﬁy%%étaélcijﬁgé hp PV 4.
The first gligneiHe nEans 2% aMd R RO A gﬁﬁ%nmaan%nl%%b are each

conposed of a noving block 51, a noving neans 2 for noving the noving
bl ock 51 al ongindexipajrfasfd ddirlesti4®1iaddc482d lapdfen airmage Ypao#-aipaigans 53

t ed th Al bl.qck51.. Th i bl k.51_h t.o- be- gui ded
D11 and 511 t HEHANaa 06 22 phi T8¢ GhrdRTRPRY A T HOBE T . oo
constituted a4 phbemnesuHbOPgpbhe BRI 43 9f 1 8k 8hsrdadd and A3L by

fitting the to-be-guided grooves 511 and 511 to the pair of guide rails 431
and 431. The rowligpieshdy Shearmt $¥ afe ssachaunpgosdd oof 4a nale screw rod

521 that is arranged.,bet n_the pair of ide.rai|ls .25 431 and 431 in

par al | el {Lg t hem ad%léeaF\}ll\ﬁglggzm? ot gg‘ﬁ/léﬁfﬁﬁjﬁﬂﬁg %ﬁ%ocgﬁaer& e mal e
screw rod 521,53 angst RULgEmeABt REaB2354 Nald izSs668NA8CE Bdyhme b hanoihersiend of
the male screw rod 521 and drives the nmale screw rod 521 in the normal or

reverse di rectiloith Jheredee et e vad r3figeide he it pus 13end dAsdmnaitisdovi ng
means 52 and 5&1 ghE %%&Cﬁgwgohn&fokecr}% Sbove gate-like support frame

4., Thefirstalignmentmeans 5aandthe secondalignment means
15 ©5b are each composed of a moving block 51, a moving means
52 for moving the moving block 51 along the pair of rails
431 and 431, and an image pick-up means 53 mounted on the
moving block 51. Themovingblock 51 has to-be-guided grcoves
511 and 511 to be fitted to the pair of guide rails 431 and
20 431 and 1s so constituted as to be moved along the pair of
guide rails 431 and 431 by fitting the to-be-guided grooves
511 and 511 to the pair of guide rails 431 and 431l.
The moving means 52 and 52 are each compesed of a male
screw rod 521 that is arranged between the pair of guide rails
25 431 and 431 in parallel tc them, a bearing 522 for rotatably
supporting one end of the male screw rod 521, and a pulse
motor 523 that is connected to the cther end of the male screw
rod 521 and drives the male screw rod 521 in the normal or
reverse direction. The male screw rods 521 of the thus
30 constitutedmeovingmeans 52 and 52 are each screwed into female
screws 512 formed in the abovemovingblocks 51. Accordingly,
the moving means 52 and 52 can move the moving blocks 51 and
5lalongthepairof guiderails 431 and 431 inthe indexing-feed

direction indicated by the arrow Y in Fig. 2 by driving the



screws 512 formed in the above noving blocks 51. Accordingly, the noving
means 52 and 52 can nove the noving blocks 51 and 51 along the pair of
guide rails 431 and 431 in the indexing-feed direction indicated by the
arrow Y in Fig. 2 by driving the 9 pulse notor 523 to drive the nale screw
rods 521 in the normal or reverse directipn. The inmage pick-up neans 53 and
53 nmounted on the above respective noving bl ocks 51 and 51 have each an

i mge pick-up 5 device (CCD) , and transmit a picked up inmage signal to a
control neansPulga Mp§onor 3 HowAr ive filyesmadatagrry medssd®bh lanthea nsgewnd
cutting neans _6b are mounted on the other flank (i.e., flank opposite to
the fl ank on\ﬁﬁ(ﬁ?%?ﬁf?i#&ﬁe%ﬁ%%ﬂmmnt nmeans 5a and the second 10 alignnent

nmeans 5b are nountedjheofinbhe supponip maiid @3 430 FPReIAHET BE the ke
gate-li ke support frane 4. The first cutting neans 6a and the second

cutting neans BEFERETI BRe1oFéserbbedkaixlharefslr save taclriag. iBaaadimkgum. The
first cuttin ) nd, t second_cutting neans 6h ar ach, 15 conposed
% o R S8R T b kT R o el 183 AT EQ 8 bt

of an indeXin sprndle unit

63. The i ndeximgaicethdases Glothashowon one fl ank, to-be-guided grooves 611
and 611 to be fitted to the pair of guide rails 432 and 432 provi ded on the
other flank of thefAdppdt Poritineh MRrEndd Si5b &I UtRHE Hd dexdide

noved al ong th i i rakl.s a 2. by fitg] e - be- gui ded
grooves 611 an@o g’%ler tn%futr%égaggllnr %Igfe Sélﬁgg ??%léﬁs (533’ én%i%g}é.&goop%%gg%cggui de
rails 612 and & flankyon ahd cgiutlle friaidt &51ighasntinedriggsadndtie@antrded on

the other flank of the indexing-feed base 61 in the cutting-in direction 25

(di recti oh Operperfiet arteadP s hed RER TP acks 91 BIPRIE RIFSIORMtk
tabl e 34a and éé‘&‘séP&?E‘ﬂq@*’c%%g%éég%?a’té%?alj%@'sﬁﬁa%‘}t Pﬁ’?rh@%.ar RRW £ AS. shown

in Fig. 4. Cearance grooves or aflow ng e insertion of the
mal e screw rodsutofian meadexéangaicdetheressnsondatumt ing becatescéd beidl 1 dder are

formed described with reference to Fig. 3 and Fig. 4. The first
cutting means 6a and the second cutting means 6b are each

15 composed of an indexing-feed base 61, a cutting-in feed base
62, and a spindle unit 63. The indexing-feed base 61 has,

on one flank, to-be-guided grocves 611 and 611 to ke fitted

to the pair of guide rails 432 and 432 provided on the other
flank of the support portion 43 and is so constituted as to

20 be moved along the pair of guide rails 432 and 432 by fitting
the to-be-guided grooves 611 and 611 to the pair of guide
rails 432 and 432. A pair of guide rails 612 and 612 {only

one guide rail is shown in Fig. 4) are provided on the other
flank of the indexing-feedbase 61 in the cutting-indirection

25 (direction perpendicular to the placing surfaces 341 of the
first chuck table 34a and the second chuck table 34b) indicated

by the arrow Z as shown in Fig. 4. Clearance grcoves 613 and

613 for allowing the inserticn of the male screw reds of an
indexing-feed means that will be described later are formed

30 in the one flank of the indexing-feed bases 61 and 61 with
adifferenceinlievel inthevertical direction, respectively,

The above cutting-in feed bases 62 are each composed

of a to-be-supported portion 621 extending in the vertical

direction and a mounting portion 622 extending horizontally



30 in the one flank of the indexing-feed bases 61 and 61 with a difference
inlevel in the vertical direction, respectively. The above cutting-in feed
bases 62 are each conposed of a to-be-supported portion 621 extending in the
vertical direction and a nounting portion 622 extending horizontally 10 at
a right angle fromthe | ower end of the tpsbe-supported portion 621. As
shown in Fig. 4, to-be-guided grooves 623 and 623 (only one to-be-guided
groove is shown in Fi%. 4) to be fitted to the pair_of guide rails 612 and
612 provi ded HoR TREDSt ARFLEI BRRM RS NOYsdSsih gl E88 basecsivaPerE8fned

in the nmounting pArdl @31622,8i suriace of 4 he Lo bes I ogbkon
621. By fittigg}the to-be-gu?de Ogroové@"zﬁ’aﬁg %53%u?g%?ﬁg%§gysgogéguide
rails 612 and a1R,623he oqultyt iomg- it -beedu ikiasle ggdoive $68 chnghi tint Edgas4fo be
noved al ong t air. of %0 guide rails_612 and 612 in_the cutting-in feed

h
irection i nditcabet Byed H® &oRRET Tha ol Ernd Spbt ¢ DM 622 BFOVhEed
cutting-insfeeq @ﬁ%eo%.eg‘e)?%ﬁﬁ 9p e iﬂ@&%r{l?—'f@ée“cfj HRASE 6161 S raEf,ap0ed

projecting toward one si ere the above st i gnnent nmeans 5a an
second al i gnnemt thremnsnSbnapers omiii etlde suafatike Dthetosbde suwpppetthe

i ndexi ng-feed base 61.js unted, of th te-li ke support franme 4 through
t he opgni ng ?@,rsc&?ns%%im PBR( %ilgglﬁ.g Eﬁﬁe%agg%g%éﬁﬁl Cg?ﬁei% 68% Hi% Gééch °
mounted on the, %B@%ﬁ%f@ﬁ@{@fdé he iMouRhbNgn ROE 1 3 0N, S22 tfrarg-ng, they20

cutting-in feed bases 62 of the first cutting neans 6a and the second
cutting neans kGise ThReispeEndtenahitsted asetedeh momrpesehofthe ppilndbé

h [ 631, . Spi ndle 63 ) I d i he .spi_ndl
nousi ng 630, 2WGHE 1%y b lade 45 rourte NEY ORBSEA SPoPa FBERL Sspi ndl o

632, 25 a cut tiing ARy b?UﬁHIeYa@irB% 634 108 rfHPA MPPEUHIINGE MG theand a
servo nmotor (not shown) for rotary-driving the rotary spindle 632, as shown

in Fig. 3, andutidraxiis: dleachdasst &y nospited! ens3he dnderangedegldobgsehe
indeXing_feedéﬂjG%F%E‘%nged projecting toward cone side where the above

first alignment means 5a and second alignment means 5b are

15 mcunted, from the other side where the indexing-feed base
61 is mounted, of the gate-like support frame 4 through the
opening 44, as shown in Fig. 2.

The above spindle units 63 are each mounted cn the

undersurface of the mounting portions 622 forming the

20 cutting-in feed bases 62 of the first cutting means 6a and
the second cutting means 6b. The spindle units 63 are each
composed of a spindle housing 631, a rotary spindle 632
rotatably supported in the spindle housing 631, a cutting
blade 633 mounted ontc one end of the rotary spindle 632,

25 a cutting water supply pipe 634 for supplying cutting water,
and a servo mctor {(not shown) for rotary-driving the rotary
spindle 632, as shown in Fig. 3, and the axis of the rotary
spindle 632 is arranged along the indexing-feed direction
indicated by the arrow Y. Accordingly, the spindle units 63

30 thus mounted on the mounting portions 622 forming the
cutting-in feed bases 62 are located near the first alignment
means 5a and the second alignment means 5b. The cuttingblade
633 of the first cutting means 6a and the cutting blade 633

of the second cutting means 6b are opposed to each other.



i ndicated by the arrow Y. Accordingly, the spindle units 63 30 thus nounted
on the nounting portions 622 formng the cutting-in feed bases 62 are

| ocated near the first alignnment nmeans 5a and the second al i gnnment neans
5b. The cutting blade 633 of the first cutting neans 6a and the cutting

bl ade 633 of the second cutting nmeans 6bijare opposed to each other. 11 The
first cutting neans 6a and the second cutting neans 6b in the illustrated
enbodi nent conpri se indexing-feed neans 64 and 64 for noving the above

i ndexi ng- f eed bases T &h#Est eLtHSHgMe RS Fai pnefthfupgecrdi T&- 43w 8640432 in

i ndexi ng- feed | PRBrERRUR - Bhen2 |
The | ndexi ng-Teed Theere, b S bi aP S ROk CORtoeR R ZPnd B R A0ED

osed o screw rod
641 that is ardanged dletiwremdiegpaitie ebogw dedexiilng- 438 drade43Z1 and
parallel to them_a bearing 642 for rotatabl supporting one end of the
mal e screw r o®EHCNGRBeR 3N SeTLORGEG L 64 pRAY Stsi e bR SCEF LRE ~ERE Dt her

end of t hes maleg serawy, 5ad;841 and, driyes theyal e Serewinof; f4% 1 n e

nor mal or reverse direction. e e screwro ar e arranged

at hei ght s corimekpand)-ne dd rdwn <l @arant & graoey eschb Edrand eall 8 fpraowiaded in
t he i ndexi ng-feed basgs 61 gnd 61. 15 The nmal e screw rods 641 and 641 of the
thus constit utSéd e RaexE g Peéd Haanengadlfr Eea e Bndd F1it &0 FétdiSe

screws 614 amg: 6144f 955ed, iy AN Jindexingsf eed-Rases 64oand 6btataply
respectively. Therefore, thée indexing-feed neans 64 and 64 can nove the

i ndexi ng- f eed shues Bhanhes kral afg thee rgdia 20 of g dd Iraiansl 432vdrse 432
in the indexing-fee irection indicated t arrow Y.in Fi 2 Db

0rivi ng Che pales b1 643 ORI RISt G CF St AR SEPEPTHUSHRL and
641 in the naigmlgr RV ERSGed E86t hQNe EBBRACELYCEY: NG HBOWRIROIS @f the
i ndexi ng-feed bases 61 and 61 are allowed by the insertion 25 of the nmale

screw rods 64Tewat B34 dirgatitdre clbar nade groevesodel184andndl84praveded in

t he i ndexi ng-feed basdes 6% and.61. The first CJﬁutti n ans 6a and the
second cuttin&ﬁﬁﬁﬂ%? at helghts corresponding To the clearance grooves

613 and 613 provided in the indexing-feed bases 61 and 61.

15 The male screw rods €641 and 641 cf the thus constituted
indexing~-feed means 64 and 64 are screwed into female screws

614 and 614 formed in the indexing-feed bases 61 and 61,
respectively. Therefore, the indexing-feed means 64 and 64
can move the indexing-feed bases 61 and 61 along the pair
20 of guide rails 432 and 432 in the indexing-feed direction
indicated by the arrow Y in Fig. 2 by driving the pulse motors
643 and 643 to drive the male screw rods 641 and 641 in the
normal or reverse direction, respectively. The movements of
the indexing-feed bases 61 and 61 are allowed by the insertion
25 of the male screw rods 641 and 641 into the clearance grooves
613 and 613 provided in the indexing-feed bases 61 and 6l.
The first cutting means 6a and the second cutting means
6b in the illustrated embodiment comprise cutting-in feed
means 65 and 65 for moving the cutting-in feed bases 62 and
30 62 along the pair of guide rails 612 and 612 in the cutting-in
feed direction indicated by the arrow Z, as shown in Fig.
3 and Fig. 4, respectively. The cutting-in feed means 65 and
65 are each composed of a male screw rod 651 that is arranged

between the pair of guide rails 612 and 612 in parallel to



6b in the illustrated enbodi nent conprise cutting-in feed neans 65 and 65
for nmoving the cutting-in feed bases 62 and 30 62 along the pair of guide
rails 612 and 612 in the cutting-in feed direction indicated by the arrow Z,
as shown in Fig. 3 and Fig. 4, respectively. The cutting-in feed nmeans 65
and 65 are each conposed of a male screwzod 651 that is arranged between
the pair of guide rails 612 and 612 in parallel to 12 them a bearing 652
for rotatably supporting one end of the nale screw rod 651, and a Eulse

not or 653 t hatDPPE cBnpRetEeF @37 five sPREFabAY DRPPAEL HRP OB AW ©3dTBS1 and

drives the S r in.t I [S) i ect. 5
mal e screm/rg@é§85§ég§g %%iq%%lﬁE%m?%uéﬂégﬁéTgiﬂ%é%?%E?Fﬁ%é%i%bﬂﬁggggﬁeans
65 and 65 aretsctawedthatochenalfetter easeb6dtactornddssinahbHedstipper tad

portions 621 of _the cuttigg-in feed bases 62. Therefore, the cutting-in
feed means 65T@k8 BSTEHNTIDVRSL tife LGt RPRERL OF oV i g2 ismy t RBepai rs

of guide rail 1 ty n.f | ! i-ndi.cated by
the arr ow% i ﬁlaégg.é%e‘%gggrgilf\%?ingnpﬂis%g%sﬂe}@n%b grs s&%gss@it%ﬂr# \%gtlt'?’ ﬂflg %I e
screw rods 65fcandnédis ich drfte 6A@mRECcewe @vernsef e f €ctirews §EspEotimedl y.

Returning to Fig, 1, the description will be continued 15 further. In the

g ’
above_housinglﬁ,tpﬁeFBpEPEt? shaf Feara och<etl !ﬁﬁﬂﬁ%QQﬂﬁnzﬁgﬁd SE§FENg
wor kpi eces sugh .as'_Ihé?@ESP@Sjqf’rﬁ%qu‘@c“i%@in"ﬁ‘f@@&‘%ﬂ’%&?? ERERY- b8/ GAl hgseut

means 9 for carrying out a workpiece stored In the cassette nechanism 7 to
a tenporary stbeagetéipg-Bnahededdrasgend2 heéowgr kpeeauel 26 af toerddeutrbildg in

the cassette hani s , .and.a workpi ece onveyi.ng neans .10 .for carrying
he vior kot be et a8 Bife P eof Sty L865r Rod cat oM 8 Sang obhé M F ek SEntdk
table 34a or chetyeesythenterporapy HiaFagetaras 8sand dd1e 885004 gehyek
table 34b. In the cassette nmechanism 7, a cassette 71 is placed 25 on the

cassette tabl eéhef malle fScrepwanodsh&li andott S5§hdwn tha neemedownduceverwaf er W

that is put opthe surfage of 4 Rigyective

Returning to Fig. 1, the descripticon will be continued
15 further. 1In the abcve housing 2, there are installed a
cassette mechanism 7 for storing workpieces such as
semiconductor wafers, a workpiece carry-in/carry-out means
9 for carrvingout aworkpiece stored in the cassettemechanism
7 to a temporary storage area 8 and carrying the workpiece
20 after cutting in the cassette mechanism 7, and a workpilece
conveying means 10 for carrying the workpiece between the
temporary storage area 8 and the first chuck table 34a or
between the tempcrary storage area 8 and the second chuck
table 34b. Inthecassettemechanism7, acassette’l isplaced
25 on the cassette table of a 1ift means that is not shown. A
semiconductor wafer Wthat isput on the surfaceof aprotective
tape 12 affixed to an annular frame 11 is stored in the cassette
71. Anoperationpanel 13andadisplaymeans 14 fordisplaying
images picked up by the above image pick-up means 53 and 53
30 are installed on the housing 2. In the cutting machine in
the illustrated embodiment, the operation positicn of the
operator is located in front of the above first alignment
means 5a and the second alignment means Sb, and the operation

panel 13 is disposed at a position opposed tc the operator.



tape 12 affixed to an annular franme 11 is stored in the cassette 71. An
operation panel 13 and a display neans 14 for displaying imges picked up
by the above i mage pick-up neans 53 and 53 30 are installed on the housing
2. In the cutting machine in the illustrated enbodi ment, the operation
position of the operator is |ocated in fypnt of the above first alignnment
nmeans 5a and the second alignnment neans 5b, and the operation panel 13 is
di sposed at a position opposed to the operator. 13 The cutting nmachine in
the illustrated embbef rfaHiting deshinatisd tas ééé@ﬁﬁﬁé@edb@WbOdéﬁéﬂttsS

operation wil Eoggtlgﬁﬁgﬁ' Eddgﬂ:glfogheﬁﬁggg tgng ?ts ?Q?aﬁ. | vag‘ gh}‘figl ' f.t

means (not shown e cass e nechanrsnf bring

the cassette déstoibeqosithonefthahcksta sugtablanhngbt 2After the cassette
7 is positioned at_the suitable hEqu t he morkglece carry-in/carry-out
Eerh

mechani sm 9 is actiVat et to #eaty H&emnodiduciothfafassatet BeedaRhSEhe
cassetle &l 19 {06 LADUAL A 29012188 Bne 10, dbe: s0M CondUCLEL; voLRr W

carried to the tenporary storage area 87i S cen ered erein

sem conduct or that ers M\/smmﬂ&ﬂeedhenghthe Aemporaeycadrage7arepoBit sonadri ed
onto the top surface of the first chuck table 34a by the workpi ece
conveyi ng meafs t28. SArTeRi€ BELARL.t RBEf VPEKPERGEKCRABYE1B4G2T5YpBYFti oned

15 at a V\Drkp}néegg %\' Pgig' ﬁek%h@ggpfea' EL 9 Sgoﬁ’g{nheo%&ctgr waPEr W

sem conduct or wa aced on' t irst c a 1 s suctron-held
on the first shUﬁkdtanlEh64@a®weatéiWhnunghsJMEm$@¢bmqnsMBaagethaéal8 not

shown. The fir t chuck tﬁgle 34a guctlon hol ding the 20 senlconductor waf er
W as deschrd berdp ShDTBL FLnHBGEATt e ARt WG Ty &8¢t hEFPPE2EY 8CPBEPEI on

bel ow the firstegld gooRAk o rEBANS & DY I@fetééﬁﬁ‘ﬂ:&gdﬁ@ ofh%%%r%&%h@@réﬁed

means 37a. Thereafter, the inmage pick-up means 53 of the first alignnent
means 5a i s pmslttha)hemjporghy Sa;tm\ﬁeget heea|8r5$ C(almaledttabitcetﬁéa:cz‘ssbyface

activating the mﬂ” I%%rrmt table ];Ikgﬁ?tth?elxlv r 1ecgecaor1]1%feyj_ng means
10. At this pcint, the first chuck table 34a is positioned
15 at a workpiece prlacing/displacing position shown in Fig. 2.
The semiconductor wafer W placed on the first chuck table
34a is suction-held on the first chuck table 34a by activating
the suction means that 1s not shown.
The first chuck table 34a suction-holding the
20 semiconductor wafer W as described above is moved tc an
alignment area that is at a position below the first alignment
means 5a by activating the first cutting-feed means 37a.
Thereafter, the image pick-up means 53 of the first alignment
means Sa i1s positioned right above the first chuck table 34a
25 Dbyactivating the movingmeans 52 of the first alignment means
5a. After the imagepick-upmeans 53 ispositionedright above
the first chuck table 34a, an image of the surface of the
semiconductor wafer W held on the first chuck table 34a is
picked up by the image pick-up means 53 to detect one street
30 {dividing line) which is the area to be cut, formed on the
front surface of the semiconductor wafer W. The alignment
of the street detected by the above image pick-up means 53
with the cutting blade €33 is carried ocut by activating the

indexing-feed means 64 of the first cuttingmeans 6a. At this



Sa. After the inmage pick-up nmeans 53 is positioned right above the first
chuck table 34a, an image of the surface of the sem conductor wafer Wheld
on the first chuck table 34a is picked up by the inmage pick-up nmeans 53 to
detect one street 30 (dividing line) which is the area to be cut, forned on
the front surface of the sem conductor wafer W The alignnment of the
street detected by the above inmage pick-up neans 53 wth the cutting bl ade

633 is carried qut by activating the indexing-feed neans 64 of the first
cutting neansPEANTtAt 28 Hile £4rsiopAi InESNEHEEIRS s12 aPAghhe i bidasPsadand t he

cutting bl ade 483  fd 14 a d .positions
cl ose to each 6§t héirfo%lprl]é pﬁeg%tf ﬁsﬁgdegtggﬁog?n%% aa[%aﬁ{g{%%%ﬁ p?%flg(rz%ti on is
refl ected on theski tsteanit bithgrnEanhe6al Wit hout edentmdinwnty edhaneaal
error. The cuttin% bl ade 633 t hen brought to a position corresponding to

i
the predet er nitRed ?@Féé¥1*%FﬁgzeSﬁeﬁﬁgltE@h@@ﬁﬁﬁﬁE b RAACET S\ HELEDOH Tt he

first chuck t%ﬁb%i%@aab%ec%%th%Hi%&r%QQ i ndexi ng-feed nmeans 64 of the first
cutting 10 nmeans 6a, and is lowered to a predeterm ned cutting-feed

position by furtherTaet cuating bthedeuttBiBngsi htheeetdroaghs 65. a Fhentivhe

first chuck table 34a is noyed to a cutting.area .in the direction,indicated
b;/ the arrow i,Of\ﬂ%SEHn;démtqhéo & ipﬁﬁgﬁélé&%&inﬁé’cﬁitlaﬁ,egﬂbﬁoﬁﬁ 8 ﬁ&let he

first cuttingsfagdohaum®ans wike vy he1hhsncutd i nor bt ads, 833 43 & lat 8¢ SO
that the cutting blade 633 rotating at a high speed works onto the

sem conduct or awdfigha tWhigelcdeonntre ihigrSeechuekns abll eo B4zne tfd rout cutttahgng t he
predetof et LSk (UL 1A SESP o 1) o o UG ! by cutl g e
After the semgeneuehopywalernd¥ hekd var ihhecfé ralt 1Ghitck n kabhand4ss ies .cut
al ong the predeterm ned street as describéd above, the indexing-feed neans
64 is activat dtero feefinet thisk tabléengdarbhsnGeedyra adidttdricg area
CorreSpondingi%ptkgedirection indicated by the arrow ¥, which is the
cutting-feed direction, byactivating the first cutting-feed
15 means 37a while the cutting blade 633 is rotated, so that
the cutting blade 633 rotating at a high speed works ontoc
the semiconductor wafer W held on the first chuck table 34a
to cut it along the predetermined street (cutting step). In
this cutting step, cutting water is supplied to a cut portion
20 from the cutting water supply pipe 634.

After the semiconductor wafer W held on the first chuck
table 34a is cut along the predetermined street as described
above, the indexing-feed means 64 is activated to move the
first cutfting means 6a by a distance corresponding to the

25 interval between streets in the indexing-feed direction
indicated by the arrow Y {(indexing-feed step) to carry out
the above cutting step consecutively. Thus, the
indexing-feed step and the cutting step are carried out
repeatedly to cut the semiconductor wafer W along all the

30 streets formed in the predetermined direction. After the
semiconductor wafer W is cut along all the streets formed
in the predetermined direction, the first chuck table 34a
holding the semiconductor wafer Wis turnedat 90°. The above

indexing-feed step and the cutting step are then carried out



25 interval between streets in the indexing-feed direction indicated by the
arrow Y (indexing-feed step) to carry out the above cutting step
consecutively. Thus, the indexing-feed step and the cutting step are
carried out repeatedly to cut the sem conductor wafer Walong all the 30
streets fornmed in the predeterm ned direcftd on. After the sem conductor
wafer Wis cut along all the streets formed in the predeterm ned direction,
the first chuck table 34a holding the sem conductor wafer Wis turned at

90. The aboverepraérdng- Peedihst sprandndhetout wadigrsiWepeddeonhehecfirsed out

15 repeatedly,on, th L,gonduct or . water Wheld an the first _chuck table
34a, whereby %chgeﬁgggﬁgégeérw%gfgpyv&ﬁg 88P1C8P§H§ESF|Wﬁﬁgrswréétgu or ned
inalattice pabhgrallocié Witdeetd floted ndi ¥ithiad i €hiss+ BueROWAED 1 BE

sem conductor wafer 5 Wis divided into individual chips, the individual

chi ps do not italntepacivisialhehippm dvamehgaf ehe iserigondigiet wsfethey
are put onzth ot.ect i . e.l2.affixed 1o _the annular . frame.1l1l. Between
t he above ?nd@}?%éi$§5%¥§ﬁégggﬁé%ﬁ%&d€ﬁﬁtthpslot%?éﬁld%vﬁé%{; QHigs go

i ndexi ng- f eednstepaandabhetcuntii nBeSFePm ofhenknpggepi ck- wpiAeanNse83a0f the
first alignment nmeans 5a is brought at a position right above a groove
formed in thethe¥mEdRIiceBrii@Fao bAelVg baPE e fffdReghte KltcaBnauday by
activating the,gpyi Rg neans 52 of the first alignment means 15 5a. An inmage
of the groove’is thén picked up by the inmage pick-up neans 53 and di spl ayed

on the display neanBet#eehhthebybormakindexingpoksidd| e dpo zdet ebie andteheck the
cut state of the groove. After the sem conductor wafer Wheld on the first
chuck 209 abis&eB4aTi 3THPYI bRe el Rdiel 239 e12P alkk thie SLUTEARGKSESBre 34a

B el P R B e
sem conduct or iwabeouyWhekt a position right above a groove formed in the
semiconductecr wafer W held on the first chuck table 34a by
activating the moving means 52 of the first alignment means
15 5a. An image of the groove is then picked up by the image
pick-upmeans 53 anddisplayedon thedisplaymeans 14, thereby
making it possibkble to detect and check the cut state of the
groove.
After the semiconducter wafer W held on the first chuck
20 table 34a is divided along the streets, the first chuck takle
34a is moved to the above workpiece placing/displacing
position, and the suction-holding of the semiccocnductor wafer
W is canceled. Thereafter, the semiconductor wafer W held
onthe first chucktable 34aiscarriedtothe temporary storage
25 area 8 by activating the workpiece conveying means 10. The
semiconductor wafer W after cutting-processing carried to
the temporary storage area 8 is stored in the cassette 71
by the workpiece carry-in/carry-out means 9.
While the alignment work, the indexing-feed step and
3¢ the cutting step are carried out on the semiconductor wafer
W held on the first chuck table 34a as described above, the
workpilece carry-in/carry-out means 9 is activated to carry
a semiconductor wafer W stored in the cassette 71 to the

temporary storage area 8. A centering of the semiconductor



on the first chuck table 34a is carried to the tenporary storage 25 area 8
by activating the workpi ece conveying neans 10. The sem conductor wafer W
after cutting-processing carried to the tenporary storage area 8 is stored
in the cassette 71 by the workpiece carry-in/carry-out neans 9. Wile the
al i gnnment work, the indexing-feed step anps 30 the cutting step are carried
out on the sem conductor wafer Wheld on the first chuck table 34a as

descri bed above, the workpiece carry-in/carry-out neans 9 is activated to
carry a seni ¥8r@tclorahater WpsEof ctrmhro¥dey calsaerde aea & tise dopenpsr ary

storage area §yi ¢eRbeidy Qholgesamiaopductor don uplaniearsred go the

tenporary storage area one i'n this tenporary storagé area

sem conduct or ceaftereW iperietethporarestenpoeadye sttoiageaar ead &rit ¢aeri ed
onto the top,surface of t%e econd chuck table 34b Igc%t ed at the 5

wor kpi ece pl adPRgPYESFLECPhg tHEsSECORDYIRE WEEREi 648 lo6AvEi A FB&ns 10.

The seni cogdue«b%ﬁ%fc%r pVaRh 3CHHQ 1%%%%;3 g%%@% 16Uk t-akl %o’éﬁgi'bé.e

suction-held on the second chuck abl e by activating the suction neans
that is not skowvevAbgerethe em dhrdsenbdcondbetoWvwstswdt pbachelah ahet he

10 second chuck tahl e 34b, .t af orenenti oned alignnment, work is carried out
by the second SgFP&E}nEHPC%EQﬁgEgb,ESQanStwm%lef%dg}(i% SEEPTE EPUSKd t he

cutting step 35813l $0b 03 Hed Rk nPYhEhe, SELont LiHd RG tMBaN%H BBhoFMr t her,
the aforenentioned groove checking work Is carried out by the second

al i gnnent 15 neans Bbternthéeamitddntyatechivaéerrii tilsesiibtistrhedd anthbdi nent ,
whi | e the, al i gnnent rk he .in i ng-feed step, .tthe cutti.n step and the
groove ch]egki 5%?8&%}18’]{0;?%1&%3@ %H‘et R Orgglr?ihé&r?&ﬁ& &PH@P@F‘%\A@R&% on
the first chugk ¢abtPeddbnt bhehakbepABM] ent RRahRIVX] R4l €84 asber. the
cutting step and 20 the groove checking work can be carried out on the sem

conduct or wafladewinel-desd &hepsuedidiechutkingbdeeB4ye adsdestrd rst oaliove,
thereby maki n%yi Eh stesciot%‘lcf'\c{l?tii rlgé/aenng%qUC%{J\f;:Bgr, the aforementioned
groove checking work is carried out by the second alignment
15 means 5b. Inthecuttingmachineintheillustratedembodiment,
while the alignment werk, the indexing-feed step, the cutting
step and the groove checking work are carried out on the
semiconductor wafer W held on the first chuck table 34a, the
alignment work, the indexing-feed step, the cutting step and
20 thegroovecheckingworkcanbecarriedoutonthe semiceonductor
wafer Wheld on the second chuck table 34b, as described above,
thereby making it possibkle to improve productivity.
The cutting blades 633 of the first cutting means 6a
and the second cutting means 6b wear out by carrying out the
25 above-described cutting step. Therefore, the wear-out
states cf the cutting blades 633 are detected by the above
first blade detection means 36a and the secondblade detection
means 36b, andwhen thewear-out amcunt reaches apredetermined
value, the cutting blade is exchanged for new one. On this
30 occasion, since the spindle units 63 mounted on the mounting
portions 622 forming the cutting-in feed bases 62 of the first
cutting means 6a and the second cutting means 6b are arranged
at positions close to the first alignment means Sa and the

second alignment means 5b, the work of exchanging the cutting



The cutting bl ades 633 of the first cutting neans 6a and the second cutting
nmeans 6b wear out by carrying out the 25 above-described cutting step.
Therefore, the wear-out states of the cutting blades 633 are detected by the
above first blade detection neans 36a and the second bl ade detection neans
36b, and when the wear-out anmount reaches;a predeterm ned value, the
cutting blade is exchanged for new one. On this 30 occasion, since the
spindle units 63 nmounted on the nountin portions 622 form ng the
cutting-in febdaBESReGIEASHLEFR S tgm sPihgdhtals wafarfd e Re sERBARE

cutting neans d&gtghgea%%gﬂggge @é}epg%{igé%n&#ﬁ%%&%@eg plel%4 o3 hgﬂt gt

nmeans 5a and t second al I gnnent™ neans exchangi

cutting 17 bladesdeeodnmeheadypuletguse the spindle units 63 are at a short
di stance fromthe oBer ator standi ng on the operation panel 13 side of the
housi ng 2. Further, "PRERBHL t FRE GBEkLBANDEX &b keardrkissd coutr 1y o5t Ry

follow ng Hro uree i - i :hi i i [ at odi nent. A
first ali g%ne%?lgstfg%l?gtrlggi @Efotﬁlgﬁﬁggggyﬁ E%Seggﬁztegﬁg h%?&%lgegg Egpd on the
first chuck tahlesi4atey eedosliofnthe first alignnent neans 5a to detect

the area to be cut is_first 10 carried out. Further, a second alignnent step
for picking up an fnafeSbie} HEDRR kol & The 816K PHeUBeondiadfuck 56l e

34b by neans %r%@e%%cﬂg§d%ﬁ9%gif§?%u@% tandet ggt E}Eefueaé}{ &t ophe cut

is also carri out. After the gnnent step is carried out, next
cones the firdtreut&l hgnserp MeanslS5acid tengcthehavariaa ecedenelitd ion fiilmetfi r st

chuck tab 34a by neans of the first cutting neans 6a and the second
ottt ng W anCastiernoie PTAtFEebt <ot Iy S 1o BRCEING: he

first cuttingygt §H1iﬁa{1érc§f HOMWS IGRIRE haMgSERPLAOTs e RIGKIIG P £8B 1MBge
of a groove forned in the workpiece held 20 on the first chuck table 34a to

det ect the stdéd by mhengrobvdie iseaard rédgoueniynehrsf b stto aldtgmienteneans

5a. After t hearea tobe cut is also carriedout. After the first alignment
step 1s carried out, next comes the first cutting step for

15 cutting the workpiece held on the first chuck table 34a by
means ¢f the first cutting means 6a and the second cutting
means 6b. In the middle of this first cutting step or after

the first cutting step, a first groove detection step for
picking up an image of a groove formed in the workpiece held

20 on the first chuck table 34a to detect the state of the groove
is carried out by the first alignment means 5a. After the
above second alignment step is carried out, next comes the
second cutting step for cutting the workpiece held on the
second chuck table 34b by means of the first cutting means

25 6a and the second cutting means 6b. In the middle of this
second cutting step or after the second cutting step, a second
groove detection step for picking up an image cof a groove
formed in the workpiece held on the second chuck table 34b

to detect the state of the groove is carried out by the second

30 alignment means S5b. It is desired that the above first grcocove
detection step be carried out at the time of execution of

the second alignment step and that the second groove detection

step be carried out at the time of execution of the first

alignment step.



above second alignment step is carried out, next comes the second cutting
step for cutting the workpi ece held on the second chuck table 34b by neans
of the first cutting neans 25 6a and the second cutting neans 6b. In the

m ddle of this second cutting step or after the second cutting step, a
second groove detection step for pickingl&p an inmage of a groove forned in
the workpiece held on the second chuck table 34b to detect the state of the
groove is carried out by the seconq}so allgnnent neans A esired

that the above fi rsFYgf% DHEHE I DRUSEEPIBO Y iTEF V%Prf’ﬁé ire of
execution of t%@@s%@ﬁQ%ﬂa@ﬂg&ﬁﬁ&ﬁth%tﬁ@r@ﬁﬁeé@Q£x$Qﬁe5§€Q§Qn96%Q%%tQ%QECt'0“
step be carried out at the tine of execution of the first  alignnment step.

18 By carryi rt@eoatattleeOéutlte Y QoK f@)rnteidebabouupm@c@c&mwrm@t epnof

ligning th d.th f detect tate of. th
For od by cut BEnGarhe o kbi Sec o e ‘o | BB00TE TSt gt A =dang as

there are 3 nStt@Jol eduekt ¥abCAYCK tafd %%t't&nbhﬁaéﬂihengtlﬁ@%ﬂlﬁnéd@ neaikpi ece
held on one chuck table can be cut during the work g acing the

wor kpi ece ont 1t haeoehesk chiteke wals eeocu‘duf@mm rgpet H@r wof Kpliastiand it t he
ot her chuck tabI there in S|ble to cut t.h rkp| es under
full operati o lheceld)% % ttl‘ieﬁg grlfs tgr?& tﬁ)e éjeLcS &C&Etgtl rc? nmeans
wi t hout taki n@mm@h@@wﬂwﬁt HHemes HepethuQr tlhe 3l itgRIRRy Waldking he work
of detecting the groove and the work of placing or displacing the

wor lkpl ece. 19POAFadliss t@ guiedhieswoIXPACEEE t PREE FraEhl heORIIBTIF ®f &Dgui de
o anons Dot APLEIShELEIGh She seLiane, 8 AL SLE LR

surface for hahdionGcroMrkpiens shait tidig tHeeed ingeddt orfgr the work

cutting-feeding the chuck table along _ , .
oI detecting the groove and the work of placing or displacing

the workpiece.



the guide rail, a support frame that is arranged straddling the guide rail
and has an opening for allowing the novenent of the chuck table, an

al i gnnent neans 10 nounted on one | ateral surface of the support frame such
that it can nove in a direction perpendicular to the guide rail, and a
cutting neans for cutting the workpiece héPd on the chuck table, which is
nmounted on another |ateral surface of the support franme such that it can
move in a 15 gidiectd on pefeendi.cul ar to the guide rail, wherein the cutting
means i s conposed of an indexing-feed base arranged on the other |ateral
surface of thet supportutfingemegbhnthatompricangnovegiinda diaiéctexgrending
perpendicular ' to the guide rail, a cutting-in feed q%a)se rranged, on the 20
i ndexi ng-f eed Yasé& SBEgd?F‘a‘t’m??e@aﬁhrﬁ?\?élioﬁ'a Ai retFon tabdrpentdttelt artt o

the holding surfaggal Lfienchigk teblan AR S aRiadtReUBLLabhalihs mawnt ed
on the cutti ngﬁfn ted ~base and has a cutti ng %%%e, ltehg’l\“spi ndie Gnit bei ng
25 arranged orhas sadectfiihbhe salrifgriee orrelasisd iy odglvotrthe i eepeniangaft itrfee
support frame. 2. The cutting machine according to claim1l, wherein the

cutting-in fectPthsBERBINASHOGRE PP dfecHag prief e€huckt Sake (HONS de
of the ali gnm&*nde [rﬁéﬁdé_rogjﬁglig otah_(arS%%()ﬁJ%tde glfra‘%%e %Hggortisfra%aﬂe%gh

the opening, and spindlé™anit is ed on e mounting po .
The cutting negdi4iBGePr ehadgt 0a€! ah M lanwhekei Rint RpergWgler dri 41 igicst S
of a first guide rail and a second guide rail, which are arranged in
paral l el to eadhe ottemerd tdfe ZMe clybukkt abkkleonsast sabigamény stmeasmeck

t abl d k tabl.e, whi.ch the fi id il
and Che Second  Giih PAi Prcr desErmly g1 Lo6 & TnbREaFLPRE - difele U i ng

to cl ai(rjn& wheh i ni ¢ Nean CHEGE NPn NBaASr EONShS T Se A f diBir 0 td g JBaRs and
2 seeon rail, and a cutting means for cutting the workpiece held
on the chuck table, which is mounted on another lateral
surface of the support frame such that it can move in a
15 direction perpendicular to the guide rail, wherein
the cutting means is composed of an indexing-feed
base arranged on the other lateral surface of the support
frame such that it can move in a direction perpendicular
to the guide rail, a cutting-in feed base arranged on the
20 indexing-feed base such that it can move in a direction
perpendicular to the holding surface of the chuck table,
and a spindle unit that is mounted on the cutting-in feed
base and has a cutting blade, the spindle unit being
55 arranged on a side of the alignment means through the
opening of the support frame.
2. The cutting machine acceording to claim 1, wherein the
cutting-in feed base has a mounting portion that projects
toward the side of the alignment means from the other
30 side of the support frame through the opening, and the

spindle unit is mounted on the wmounting portion.
3. The cutting machine according to claim 1, wherein the

guide rail consists of a first guide rail and a second guide

rail, which are arranged in parallel t¢ each other, and the



cutting neans, and the cutting blade of the first cutting neans and the
cutting blade of the second cutting neans are opposed to each other. 10 5.
The cutting nmachi ne according to claim3, wherein the alignnmentnmeans
consists of a first alignnent nmeans forpicking up an inmage of a workpiece
held on the first chuck table to detect £he area to be cut and a second

al i gnnent neans for 15 picking up an i nmage of a workpi ece held on the second

o i ool @ el £ab) LOSAIER 4 8208 SLe G diie B LG IBELLAR Bteq ¢ O

to claim1, wherern uppor i'S coirpose |7ar portion

and a 20 secoable,| vat clpekah nove Whicsly e farsangeiiorabotdhstlesforidhe
guide rail and a suppart portion connecting both upper ends of the first
and second pi 984 EAtilongesfrctialglghment neans and the cutting neans are
nounted onto the support portion, and an opening for allow ng the novenent
25 of the spindle unit of the cutting nmeans is provided in the first pillar

portion anfl the secahd piuttangpeathdne accdfdiptio Bgatmchi nehaeehs dieg to
claim1l1, wherein the operation position_of an operator is formed in front
of the 30 al iGiffemd ReaRS, CaRdliahsopbrafibht paHel1ng NEanged & &8585 t he

operator. cutting means, and the cutting blade of the first cutting
means and the cutting blade of the second cufting means are
opposed to each other.
10
5. The cutting machine according to claim 3, wherein the
alignmentmeans consistsofafirstalignmentmeans forpicking
up an image of a workpiece held on the first chuck table to
detect the area to be cut and a second alignment means for
15 picking up an image of a workpiece held on the second chuck

table to detect the area to be cut.

6. The cutting machine according to claim 1, wherein the
support frame is composed of a first pillar portion and a
20  gsecond pillar portion, which are arranged on both sides of
the guide rail and a support portion connecting both upper
ends of the first and second pillar portions, the
alignment means and the cutting means are mounted onto the
gupport portion, and an opening for allowing the movement
25

of the spindle unit of the cutting means is provided in

the first pillar portion and the second pillar portion.

7. The cutting machine according to c¢laim 1, wherein the
operation position of an cperator is formed in front of the
30 alignment means, and an operation panel 1s arranged facing

the operator.



