1 CUTTING MACH NE Field of the -lInvention The present invention relates to a
cutting machine for 5 cutting a workpi ece 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, individual sem conductor chips are

manuf actured 10 by forming a circuit such as ICor LSI in a |arge nunber of
areas sectioned by dividing lines called "streets" formed in a lattice
pattern on the front surface of a sybstantiaklyygdi sk-1ike sem conduct or

waf er, and dividing the sem conductor wafer 1nto the areas having a circuit
formed thereon along 15 the dividing lines. A cutting nmachine is generally

used as a digingdnaghsge :o di¥ide the sem conductor wafer. This cutting
machi ne conpri © - hol di ng a workpi ece and a cutting neans
having a cutting blade Jrarsitt ihRanthen Wo1kps £ae hedek©md e ehuekrbabl e,
and cuts the workpiece 20 by noving the chuck table relative to the cutting

means whil® rHéténotd ngrkradeci s elopatedenTaendbover sitamgr ridehi hkei 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 novingppathiptibheochynk Pabbe Aot hol ding the workpiece and all ows
t he novenent of the_chuck table, —an alignnent neans arranged on one side of

the gate-1like suppo?? th?é%EP%HﬁF%PQnHQQQﬁf%NQJné aFPaRgagy ﬁ??h@eﬁfﬁ%f si de
of the gate-lrbke st i hRaIRGLR0 AN AdhdhE aRoNEe-HespshRed-eutting

machi ne, the cutting neans and the alignnment neans are arranged on the
si des oppdsi t byt Gormchy o hekycwit tdherh misedposedlGhtia la Kerasuppoberfeane,
t he di stance between the aIigEnegtvggans §nd thelfg&thgrgg ns Peg&e S
long, therebyE508i RGCERBEFST Puagtathd Tifes cd . 500

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 workpiece

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 1s arranged in the moving path of the chuck table for holding
the workpiece and allows the movement of the chuck table,
analignment means arrangedonone sideof thegate-like support
frame and a cutting means arranged on the other side of the
gate-1like support frame.

30 Since in the above-described cutting 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



prohl em That is, when the distance between the alignnent neans and the
cutting neans is long, there is a probability that a case where alignnent
informati on obtained by the alignment neans is not reflected on the cutting
means properly 5 by a nechanical error, thereby making it inpossible to cut
t he workpi ece al ong a predeterm ned dividéng line precisely. Further, since
the cutting nmeans cuts the morkpiece while cutting water is supplied, the
cutting vater s segttened, ; Jhenehong,. e culll parrans Lo ! ogaled at 2
position secl fide from an operation panél wher € an operator ocat ed
whereas the akegsenand tma@ramm&rig)mtae:d as hoposithiere OJSOSEpICObh]bEllty
operati on pane Therefore, the er at or nust adkust t he allgagent nmeans or

exchange t he Eh@?lﬁgcﬁﬁﬁd@hﬁFetﬁ SOPEPRgINARERE T PROAPR2LREE WHerRet he
operation pa”%'lllgﬁmle%%e%%s Yoen tlpe Ehe- c4d binngh dreans s he ridsiabledeat ya | ong
distance fromthé alignnment nmeans, it is difficult to éxchange or adj ust
the cutting bladeneSummbcyl oéﬂtd’me, | Hveerglhoma0rig dits lalpOcsbjlédte 6b the
pr esent inven on rOVIdﬁ cuttlng machi €y cagﬁ ngrov ng
operation effi |e”Y1ocI3< By~ af Sﬁl& PG TET A IMET T %n%r}&na?ﬁ trihgTHeans to
be nounted omuatgate- bnk@esuﬁ@oehttEQQEmégnQSCt@sbehaeabrkpleaéhwh@neer. 25
To attain the above object, according to the present invention, there is
provi ded a cufbBfhgrracdfae tonpirRtirf, dﬁﬁdéuﬁéﬁm§'@%ﬁ@ﬁdﬂﬁgsFﬁtéered
predet er m nedrdireghiQn. 1 Ghugk:sh h6ka3Le A7 Lanand sheleLhakekhey
can nove along t%g ngf éﬁ$aﬁFgla§§k%§¥cﬁgegcﬁ%haJiga ho gn%gpsﬁr acg for
hol di ng 3 a memphecg@r@uﬂthngaheédWMthaMIsperﬁbornuvﬂ@gaﬂheiwhackastables
al ong the gui rail.s, a gate-like s ort fr anme t hat S arrang
ot addl gt helguR e ShaRr BR A SanCOBGREnGC FoPOat FORInGLPRE RovERBNt of
the chuck tabb@éra@hbﬁnﬁﬁﬂblﬁeafﬁer@f’éhf@ edcioh aner{tanknedt the) oat ecd ke
support franme such that

allgnment.means or exchange the cutting blade of the cutting

means, froma side where the operation panel is located. When

15 the cutting means 1is installed at a long distance from the
alignment means, it is difficult to 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 the movement 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 neans are
each conposed of an indexing-feed base aﬁranged on the other flank of the
gate-like support frame such that it can nove in a di rection perpendi cul ar

L0 e 1o gl dectall sy, fobutd HarlaL deed, Basg.antanged onchbs, da,d pdexing-feed

base such that can nove in a |rec perpen |cu
surface of thendhuokttiabl Beaandfoa spitndhe wnrkpthae hsldnuntédeonhuhe

cutting-in feed base has a cutti.n ade, i, nd nit bei

rrangad on ERETERY gifurt SreanaUtF a8 ThrOaght He JOpB nG S PRESGALES! i ke
15 support frapggp oE&ekeéﬁel%uchh%haﬁowﬁe9UE5hnﬂobe fged Q@%@ch@éna nount i ng
portion that prolects toward the alignnment neans side fromthe other flank

side of the gatepenkéecsdppoirt fthameuldhr vaghst hehepeahng, and the splndle

unit is nmounted on untln ortio The abov ui. d I ri ses
a first guide rail %ﬂ uZ& V}P gw e rar Co\?\?{?ocsr?(]g?g agnr;”é egh n sr al | el
to each othebasandrthﬁgabowa ch@c&th@blelaQRSbstSh@fgatéknﬁkechupbortable
and a second chuck tabl e, which can npve alogg_the first 25 guide rail and

t he second QU|6ém?aFPChf%%%%c¥q&éﬁymoTﬁel%ﬁb Qﬁﬁq¥¥bpﬁ§§ﬁ§déGH§@§t§Oof a

first Cutt'ngth@eau§d@n9aéléecgn@u%%ahbﬂgnn@éaé bgad EP?aﬁgEB'BH bhade of
the first cutting means and the cutting bl ade of the secon cutting neans

are opposkd t andashngtlieed BGSEheuabovéaalngnnentmneansncendﬁsestbbna first
oLt o8 gl BLEKLOG, U 20 URGS gl R pripLece el oo i ot
pi cking up anai BBYRAOE @nWer kpheCces hedwhty td‘ne t&@c@mtl@a@u% tabkephgedet ect
the area to be cut.

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 spindle unit is mounted on the

20 mounting portion.

The above guide rail comprises a first guide rail and
a second guide rail, which are arranged in parallel to 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 opposed 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 alignnment neans and the
cutting neans are nounted onto the supporit portion, and an opening for
all ow ng the novenent of the spindle unit of the cutting mneans is provided
inthe first pillar-parti d e n LhL i.on. ucther, it
is desirabl e that tﬁg“g%ggggggnt%%sﬁﬁﬁg% ggFga%E%%eggﬁ%Fg?sf%nge tsin front
of the ali gnnmenmposansyf adnd ssinp dpeeatpioort ipareld es cararaiged] & agiondg ibhe
operator. Since.in the cutting machjne according to the present invention,
the spindl e ufitS aﬁﬁuﬁfﬁang%dtﬁﬁ bagFiﬁb-?ﬁ ?ge e£§ﬁﬁ§§é‘ i @4 6n the

other flank ofsifh@r@abgrkike SYRREEL:ihEai®:h Apddie cakisgprente Means: sinde
t hrough the opening, the alignnent neans and the cutting neans are | ocated

at positiops sEcesd Pdléashrot hepnswhHerely ignngmene anaf srddtioguts ing
oot ed . . . ! |
rerliected on %ﬁgsugﬂe“ﬂoﬂﬁ%@% E%EBOH%e fﬁﬁ% ap&eﬁgcﬁg,' caly 20, %%%g{lgg at

Further, sincét gnnent means an i'ng des aré |oc
posi tions cl ofert alkaehngtties mdhenentane ahe arclrofle dnsttante g emti-theg

operator who is | ocated on. the operation side of the machine housin

t her eby maki n§€3s éésR/rQ%l%§%Héh8€et her SR g hPadés OPoan B 1 SI§€§’g‘tdi ption
of the Drawi ngsfi,g pbrits & perspective view, partly broken away, of a
cutting machi ne constituted according to the present invention; 30 Fig. 2
is a perspective vi éwrghetrhelipr iaciipalraeltidmt dfhe lewanattiong pesdhiiive shown

n Fig. L Figc 3] s nerapect ive ey showno the, cuthing Teang..Qf, the
and an operation panel 1is 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 alignment 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 Description 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 1s a perspective view of the principal section

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

Fig. 4 1s a sectional view cut on line A-A of Fig. 2.



Fig. 4 is a sectional viewcut on line A-A of Fig. 2. 5 Detailed Description
of the Preferred Enbodi nent A preferred enbodi ment of the cutting nmachine
constituted according to the present invention will be S described in
detail hereinunder with reference to the acconpanying drawings. Fig. 1 is a
perspective view, partly broken away, of S5a cutting nmachine constituted
according to the present invention. 10 The cutting nmachine showmn in Fig. 1
has a substantially rectangular parallelepiped housing 2. In this housing
2, there is arranged a chuck table nmechanism 3 that holds a workpiece such
as sem conductDataddfesy Dasdtripvasn bfi thae Peutfeirmgdf Eatodimeati on i ndi cat ed

by an arrow X. This chuc§ 15 table chanism 3 w il be descrjbed with
reference to Fig. 2% PRELEBSEE EﬂﬁeggpﬁﬁFeoﬁeEﬁﬁanﬁ?éngnm?ﬁ 1Pl ustrat ed
embodi ment CoMpis3e% 1A dd 3 FHi0R R Eh%'?r%@@n% secendigdi de11rakl 31b on
the top surface of a base 20 installed in the 20 above housing 2. The first
gui de rai | 531demd itled secoied agui deredaiuhdgtbwéabhrednsiesteoftcatpair of rai
menbers 311 a ...which ext.end in parallel to each other in the
cutting-feed %Iégbiﬁnl%%%1lQ%&%égby the arrow X in Fig. 2. A first support
base 32a and a secomdgsuppost a beses St ave vt echrarl | e oz ianety, goitde
rail 3la and the second guide rail 31b in such a manner that they can nove
along the fir$t QHtdeT Fachape oRFHneteseordogdiiad Qi Fh81PreF&8pect i vel y.
That is, the jﬂﬁﬁ§ﬁj§ﬂpport base 32a and the second support base 32b each
have to-be-gui ded grooves 321 and 321 and are so constituted 30 as to be
noved al ohg the fir§heguittelinamacdliaecandowhensErognd hgaialeubaitknd3iblBy

fitting the to-be-quided 321 and, 321 to.the_paj f rail nenb
311 and 511 cORSTIATUIRG LG TP BUraB AL 5974 ol Tho® CARORt§ut te rai |

31b, there is arranged 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 31a and a second guide
rail 31b on the top surface of a base 20 installed in the

20 above housing 2. The first guide rail 3la and the secondguide
rail 31b each consist of a pair of rail members 311 and 311,
which extend in parallel to each 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 on the

25 first guide rail 31la and the second guide rail 31b in such
a manner that they can move along the first guide rail 3la
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 3la and the second guide rail 31lb,

respectively.



reigectively. 6 Afirst cylindrical nmenber 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
Totatably nounted on the upper 5 ends of the first cylindrical nenber 33a
and the second cylindrical nenber 33t, respectively. The first chuck table
34a and the second chuck table 34b are constitutedby a suitable porous

mat eri al such as porous cerag}c and each are_connected to a suction peans

that is not shown. FHeréfor¥l1iRe’ 48! WGHEsitece? 2p1cae SF ORPF eI REE 567 f aces

341 and 341 apemnauctsnheld by «siebRCIH Y &liy sGOBTHRLE Al HAGe I8 BinkStnehuck
tabl e 34a and the second chuck table 34b to a suction source by the suction

means t hat issaepnghswproThebdse s2lehurid taalfliar s t34auakd teke esédendndhack
table 34b are Lgn [0 |y _15_t urped, by | se .npt o (hot shown)
RESHEEHuLR, PRREETRED KenoartaSEEaRnPha EaRhatEs i MRte T ca

installed in f I'rs e S
menber 335 easpecti veRekyriTbe uppendendapomnénioas dRat bedf thsetseybhadri cal

menber 33a and the second cylindrical nenber 33b have holes _which permt
the first chuEKLtBBFeC34deTREL RePsOTRFTHINGL 20 1A 21 32b oot &Rt Bugh

and are prOVig@QéM&Eh@sEEBﬁHdH%G%taﬂ?@@@Eé¥¥kéﬁgt9t§€&9%§e§9¥§£aﬂ?§ber

35b for covering the first support base 32a and the second support base

32b, respectpoebys m@atdhiet epcbuad poesusfcettmnid red eavker meabenec8da and

t he second coyer nenber 35b, the ?re i ns alﬂed a Zéufir t bl ade detection
means 36a and Sechl BRaNEBEt BREFORS HehnSPIeh. f Tt atii ng The

positions ©f qutkbngcbkagesckat eh pdeschybedrraespesti vehy. 34heaeduck table
mechanism 3 in the illustrated enbodinment conprises a first cutting-feed

nmeans 37a andSHCt30nsBedAdPEuFElAGLiEedYnEamBuUBYBatoRINBIENgLEAE FRRGK chuck
a0l 2 2aa e e sopaId FINGICLEOLS, il ana DL Bl Ble i A
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 second cylindrical member 33b have holes
which permit the first chuck table 34a and the second chuck
20 table 34b to go through, and are provided with a first cover
member 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 secondcutting-feedmeans 37b formoving the first chuck table
34a and the second chuck table 34b along the first guide rail
31a and the second guide rail 31b 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 screM/rgT%é71 %g_ drives the_male screwrod 371 in a
normal or revefSeSdth ectmSe SEERYE 688 371 bRatnheSfiysinged

cutting-feed pEENSe378heapdithersesondyepbtingsf eegdh geans éc?zbs%btl@tmg
constituted are 10 respectivelv screwed into female screws 322 fornmed in the

first supportthaséidga anddieheasécohd suppbhre basend2puidacrardi dgpyint he

he 1 7St ChugR: Eabre Sus " oBhat CHE SoCond chUek 1A Sab RBAELh o ehe -

first supportedd basehd2madpdsthewsec@nsl7 SHPRREt abesEsS2otat ORY3 titeati rst
guide rail 3la and the second guide rail 31b in the cutting-feed_ direction
i ndi cat ed by tReCBROW it FBHE OZNSY BRAVP AgtR hda UISSE SrpE8Fs3 3¥32RS dri ve

the male 50re&&£9g§1§@¥méﬂe%Q§eﬂP§@?b7lQﬁuE%Mﬁﬁ&ﬁ_9&&%%%&%%<ji§é@@£&ﬁV3|y

20 Continuing a description with erence to ki cutting nmachi ne
in the illustthtetk beirodiavemodsas 7a gétthé|ﬂmIstsupmGHMQFﬁa&d.meansa&@ed

straddl i ng the flrst uide.rail, 3la the s n ui de rai Thi s
gate-like suppd %% c%trﬁ%%sfeae#jln}eftnspl ?) ghﬁér??ﬁﬁghji g?&aﬂﬁ%d on
the side 125 of:egﬁécwzénygyt@l@wéal In8darcmasecondeps! b2y poFhé@NiA2r@Er anged
on the side of the second guide rail 31b, and a support portion 43 that

connects the GpbeE éHHEOBf bﬁéefﬁﬁéta%dlth@ poFePRdnsurroahdeade ddeond
pillar porthg ééréﬁg hs, E?QQ?gt'€%{an 'ngéﬁﬂ§1@?§Qa4¥&F%BFOQeéggécated
dicu ee

bV the arrow per ar to tlng- direction indicated bv
the arrow X cahdiapg- ﬁpedlmgaﬂé Bob athombng the fvveteahschbftilhbe 34a
and the second chuck table 34b mounted on the first support

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

20 Continuing a description with reference to Fig. 2, the
cuttingmachine 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 on the side

25 ofthe first guiderail 3la, asecondpillarportion42arranged
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 thereof. 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 made w de, and openi ngs 411 and
421 for allowi ng the novenents of the spindle units of a cutting neans that
will be described Ilater are formed in thé 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 i ing-feed direction_ indicated by
Che arrow v aldoE s 2br SRt Tt 14 b rand SFas LU BF oL BACERE. of her
flank of theoab@wes@uamreturpptfé b@Na 431t nighe ANFeXirgn{ eedbdlE et ivad

i ndicated by the arrow Y, as shown in Fig. 4. 10 The cutting nachine in the

i |l ustrated eABBEFNBRE Basted fihrshealbyAReARdnBaRE1cas ahdeaeséeond

aljnment eags <Bbec:Yaieh canmveralong. the a1y ahogil draLl 5,430,and

431 provided on't ort rtion ate-l1ke su franme
4. The first ahlgnﬁemﬂankanﬁ Bheaadovhessppond pbrgmunnu3nman5hé5 5b are
each conposed.o novi_n

ns. 52 for nov t he nmovi ng
bl ok 81" al ond SCRELPAMESER Bar Fot i LR TandhanaT Hate Sk Sube rBans. 53
nounted on thgr §RYEBRO B 0§K13p and f@mw&gar@xﬂ%a%nh@aet g+hergwi ded
grooves 511 and 511 to be fitted to the pair of guide rails 431 and 20 431

and i s so constithft edods &U@P@étmeﬁl%méﬁglrt hbepaidexgfngdidatbdiaets1iag81 and

431 by fittin h Q-.be- gui de [ 00 es and. R1L Lo he pair of guide
rails 431 andgﬁéisa%ﬁg ﬁgv?ha %ﬁgﬁg é w%réneac c%nposed of a male

screw rodi 621 t hat Tlseafu‘@trtgeginﬁeih\&@@nlhherl@ajlrlﬁtmdﬁernbloldsmeaﬁ 433 and
431 in parallel to them a bearing 522 for rotatably supportlng one_end of
the mal e scref FoESEALIGHFERE HASe SRoebf SELIMA Gld IFRRec e 0 P he

other end of {he-ARIL BEFEWI chOG h ?f‘gf%fdl‘ﬁ%sré{% ﬁf@h%n%iczfﬂ'\%f@%é@é in
the normal or reverse direction. The male screw rods 521 of e thus

constituted nowitrye seapnsrEdcandiGR4aref ehelelzorevyeter ht befsarpiert frame

4. The first alignmentmeans 5a and the 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
movingblock 51. Themovingblock 51 has to-be-guided grooves
511 and 511 to be fitted to the pair of guide rails 431 and
20 431 and is 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 431.
The moving means 52 and 52 are each composed of a male
screw rod 521 that is arranged between the pair of guide rails
25 431 and 431 in parallel to 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 other 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 constitutedmovingmeans 52 and 52 are each screwed into female
screws 512 formed in the above movingblocks 51. Accordingly,
the moving means 52 and 52 can move the moving blocks 51 and
5lalongthepairofguiderails 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 male screw
rods 521 in the normal or reverse directgon. The inmage pick-up neans 53 and
53 nounted on the above respective noving bl ocks 51 and 51 have each an

i mge pick-up 5 device gCII» ,.and transmt a picked ug i mge signal _to a
control neanBUt AN IOMeE SsHORRIVA Fie S2lCUEEFAY TR 26l @ eanSERdhd
cutting neans,,6b.are-pountedrog,the other flank (i.e., flank opposite to
the flank on which the first alignnment neans 5a and the second 10 ali gnnent
means 5b are nount ethe dfmadee psgppopt npans i oh a8 53omstnted iorgthhealabove
gate-like support franme 4. The first uttd neans_6a and_t he second
cutting neansg%ﬁpﬁfﬁFVS§K“8é§£P988%SM%fﬁanggFEﬁE%e?SgﬁFb}méggd%l%¥§?P4_ The
first cutdingetieass @d)anchd heasemnond gutitddgpieare 034 eteachodbrepnposed
of an indexing-feed base 61, a cutting-in feed base 62, and a spindle unit
63. The indexPhAglFetdabas® BALh&BOWReon one flank, to-be-gui ded grooves 611

and 611 to be fitted c1n.1he,paiLqof gyl de, raihs, 432-and 432 provided. on the

other flank of the support porti and is so consti ed as’to be
noved al ong t e paé rmoiniged den rdid ot422 d0dn432iby.{i fleng opbestoebee gui ded

grooves 611 and 611 to the pair of_guide_ .rails 432 and 432. A pair of guide
Pai 1 612 and B2 (ot 97 "G R BeT L o SSEREM T9RH G2 390 FE SrERtied on
the otherio fl ankgahehhentRHEXER0afeeHoRABEA PloE Nk b GYbE I AOpb e dbhegti on 25
(direction perpendicular to the placing surfaces 341 of the " first chuck

t abl e 34a andcPhetibebhdgdirRPopABI @aBab) i kadiveaosd fhynete afhewiZras shown
0,018, &, CLEBeateg ante.Chi a0t BiSA0r Pl ntls bopLLI g0t Lhe
f ormed 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 grooves 611 and 611 to be 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 Dbe 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 grooves 613 and
613 for allowing the insertion of the male screw rods 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
adifferenceinlevel 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 i.n 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 tl¢-be-supported portion 621. As
shown in Fig. 4, to-be-guided grooves 623 and 623 (only one tc-be-guided

groove is sho ' 0. tao. be fitted to th ir_of ide rails 612 and
0o T out don B s fif dHard Bt ol BEQ LG B8 Ln el SIS &2 3
in the nmountipgrpoohi 601 622 sSisd®wsurihace gof 41 heotibe bgu sdpROGt€clvePosid on
621. By fittingqthe tgégﬁgguided grooves 623 and 623 to the pair of guide

rails 612 and®8%2°2¢n tPRE- FRAPRed i B edB20Ve £ Tonidtitutet¥asto be

noved al ong thg Pais; tafedl@oothdedal Iy h24and: 612 41 the cubting:ifd eed
direction indicated by the arrow Z. Thé nounting portion 622 of the

cutting-irb feed baseoEendumred agn thise inddeinggiEeddbbasetl 6dr ¢ starmethged
projecting toward qone side where t above_  first alignnent neans 5a and
second al i gnrr%ﬁgz%r%naon%n@bnga?%r %O%lé(é%tsejtﬁj,e Yo ?%8%5‘3’%6?0 rsl?%esm?lét‘?%e

i ndexi ng- f eedpbaseonthii.s BRUN Ethn®@thbher-gad-aylide suppoet draBEBAd462Hrough
the opening 44, as shown in Fig. 2. The above spindle units 63 are each
nount ed on t hEC thRI&SUT Pdcausfict hel kbumtd ma b &l ohbeeP2t FbRaT Ay T9rd 20
cutting-in f ases: f . in 6 0
CUtting moans Gh. The: SpTadi Un T ts T 6 oagen eepaseltor S B RS
housi ng 631, aguidtaryispi itk ea582612 otmt dlid yosupipoyted feed hil sgpinidire

housing 631, SrehLLDg o0l ate B33t s opl - pne end: ol L, poLery, 591 e
servo nmotor (Bettshewn: foedrpiaeyedriyhfged henreharndspingh ec&3%haas shown
in Fig. 3, and the axis of the rotary spindle 632 is arranged al ong the
indexing-feed6ﬁiiéc@¥6ﬁnged projecting toward one side where the above
first alignment means 5a and second alignment means 5b are
15 nmounted, 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 on 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 onto one end of the rotary spindle 632,
25 a cutting water supply pipe 634 for supplying cutting water,
and a servo motor (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 Sb. 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 Sa and the second al i gnnent neans
Sh. The cutting blade 633 of the first cutting nmeans 6a and the cutting

bl ade 633 of the second cutting neans 6kilare opposed to each other. 11 The
first cutting neans 6a and the second cutting nmeans 6b in the illustrated

mbodi t i 4 f t he ab
ndoxi ng- 1 o0 baseqTel At L8 B BAGINE pai T oF gur T AL 483 Bedae2 i n

t he indexi ng- tped, Bhdiineelsi-en tadifed @hndyt EBRpai EeW nfe & Sy hBafkg. 3.
The indexing-feed neans 64 and 64 are each conposed of a nale screw rod

641 that is aPfangddbBef@EehoVhedpaie aboyai dedpring-fasd hageasdliand
llel tot t h
paraliel to g ?z}fﬁlggﬁgégggr%%% e EQE%&%@gya &k‘?@%ﬂm@l%sﬁ?ﬂg 9% cfhe

mal e screw ro ul se IS connecte e ot her
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normal or reverse direction. The | e . screw rods 641 and 641 arranged
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t he i ndexi ng- E@%QwQﬁ§?%4§Lﬂ%ﬂg1@1arﬂ§n%a b@%h%e%PEﬁM&ﬁQqsoﬁﬁﬂuﬁﬂﬂrQﬂisOf t he

thus constituted indexing-feed neans and 64 are Sscrewed into fenmal e
screws 614 afd2e6dud féotdred parahéel ndetiheg.f eddedates G d4ad Bitatably

respectively. r , e d f 6 n 4 n he
o g feed baBRE RS,k e sl By MR R TEE D R P G A B R R
in the indexi ngtbeetk dithect 1 ®rronnediteat ed tne blﬁﬁeal’&’IﬁIWOY the Hag.e 2cbyw

driving the pul notors 643 and 643 to drive the nale screw rods_641 and
641 in the 6P§a?46ra?%v%%‘ée%h‘? o SEHedAddy. 1 Thé RobeRBALSCBf  the

i ndexi ng-f eed hases 64;andc6inar eriad | pyed byrdherddsegdi am@s%of 4he male
screw rods 641 and 641 into the clearance grooves 613 and 613 provided in
t he i ndexi ng- keednbadest 6ie aghit § Icor P dndistg dut tthregchreansnéa andovhe
second Cuttin%lgegga 613 provided in the indexing-feed bases 61 and 61.
15 The male screw rods 641 and 641 of 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 61.
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 noving 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 screw2rod 651 that is arranged between
the pair of guide rails 612 and 612 in parallel to 12 them a bearing 652

for rotatably_supporting .Qne d.of th e screw rod 651, and a pul se
not or 653 tha g?@’&%%ﬁ%c eF q? thé 5?ﬁ%?g%L% BPRGHE T &T6CF ?gd %1 and
drives the maheesereyw it 651, anthe MO s@Imctor SEsr sBadi [ eCtdbOmecTde 5

mal e screw rods 651 and 651 of the thus constituted cutting-in feed neans
65 and 65 aretSctRAedtRAE ocPendf etR8 R4S 6295 oF PR dO° T ek hed SLippDr e

portions 621 gliLhec£uf LW facehDanem, b4, Thgrelber g Lhe cHltingin
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of gui de raai | B2l s8r2vandd$ ¥2 1i and e lcaf tthrgthns tead tditueet ont t ivdg€at ed by

the arrow Z ip Fi,g. 2 by_driyvj the pulse. nptors 653 to dri he |l e
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above housing 2, there are installed a cassette mechanism7 for storing

wor kpi eces sueh- asThefesh Gond o u kA BE S 10 of st Rsiadce O & ey -Gnfearrgvout
means 9 for fﬁé%’dﬁ‘@iﬁ) —tjgl‘? KRL8ES %Eoé]fgnm%rﬁ(ﬁé‘ga% S gl §u£r88 [fM 7 to
a tenporary storage are and carrying the rkpi ece 20 after cutting in

t he cassétit e dkzZhandslZ, iandha awtkphecen foaweyingecineansiddidatredasyyi ng

t he workpi ece_between the tenporary storage area 8 and the first chuck
table 34a or Chetdtgét’ hjentFér‘?pogé?%d&lb’llS@et%? &g ahatehe %ge%éﬁod%hﬁ%k

tabl e 34b. 'ntB@Gm&ﬁ@?@&%@w”§6H§né§ﬂ1Zmd36§?5§§tﬁﬁé7ﬁo£ﬁap|@§€¥é@ér9§ t he
cassette table of alift means that is not shown. A seniconductor wafer W

that is put ohlrtetsornfarespéchivetvtective
Returning to Fig. 1, the description will be continued
15 further. In the above housing 2, there are installed a
cassette mechanism 7 for storing workpieces such as
semiconductor wafers, a workpiece carry-in/carry-out means
O for carryingout aworkpiece stored in the cassettemechanism
7 Lo a temporary storage area 8 and carrying the workpiece
20 after cutting in the cassette mechanism 7, and a workpiece
conveying means 10 for carrying the workpiece between the
temporary storage area 8 and the first chuck table 34a or
between the temporary storage area 8 and the second chuck
table34b. Inthecassettemechanism7, acassette 7l isplaced
25 on the cassette table of a 1lift means that is not shown. A
semiconductor waferWthat isput on the surfaceof aprotective
tape 12 affixed to an annular frame 11 is stored in the cassette
71. Anoperationpanel l3andadisplaymeans 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 position of the
operator is located in front of the above first alignment
means 5a and the second alignment means 5b, and the operation

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



tape 12 affixed to an annular frame 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 nent, the operation
position of the operator is |ocated in flBont of the above first alignnment
nmeans 5a and the second alignnment neans 5b, and the operation panel 13 is

di sposed at a positd t : e o] 3. Th utting. machine in
the 1T ustrated enbi bt s TESHeT Gk he. kbLeH eatapia el i1s
operation w |dorxet idesed i bedlasthibed edlesee, tandi Jis operhHien WwillThee lift
means (not shown) of the cassefte nmechanism 5 7 is first activated to bring
the cassette %S‘E%ﬂée%o"é}w el RRRCE st BiF t abl @ heiht .2 After the cassette

7 is positioned atrihe sy tablg helbghknoie werkple §s§é€€é/'xﬁ&1?}§£é&ﬁ out
mechanism 9 is activated to carry a sem conductor wafer W stored in the
cassette 71 t0 itshéitrefpecaiyasedr Agebnira e G sHwE tseMilcondagiariwairer W

ied to the ten . i tered herei.n. The .
s conduct or LG 6F e BERERREET Ft ho PCRTOTar §oSehrate APREB TS i ed
onto the top strfecesudfahe Héight chuek dable &da by fhel wordph et

conveying neans 10. At this point, the first chuck table 34a is positioned
15 at a wor kpheeapl i hgl di 3pt a6t FRA posi ¢a0ny shovenierimyctor w W

sem conduct or : e -fi LSt u LS.S i ah- hel d
on the first %ﬁﬁgigt% ﬁ%ﬁgggﬁg%égﬁi&a??ngﬁgtﬁémégg%?¥n§§§5%§et%£%éﬁg'not
shown. Thé fiTls¢ sEmiclortdbttB4@zucti earldkedi hg the 2énmsen: cprhiictare waf er

W as described abgve is ved.to an aljgnnment area that is at a position
bel ow the 11 TSI HonHERE o, RASEE ad by THEG TG ARG 1 17 £ BATHRE T bed
nmeans 37a. Theteafdaipotdie, kFBEE gRi LkslP (MBS B3g ehtihend kbptsahd grarent
means 5a i s positioned right above the first chuck table 34a 25 by

activating thef e hgrae Hp teblendd 4 bysthaWqrirmcareahgeying means
10. At this point, the first chuck table 34a is positioned
15 at a workpiece placing/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 is not shown.
The first chuck table 34a suction-holding the
20 semiconductor wafer W as described above is moved to an
alignment area that is at a positionbelow 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 5a 1s 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 €633 is carried out by activating the

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



Sa. After the image pick-up means 53 is positioned right above the first
chuck table 34a, an image of the surface of the sem conductor wafer W held
on the first chuck table 34a is picked up by the inage pick-up neans 53 to
detect one street 30 (dividing line) which is the area to be cut, formed on
the front surface of the sem conductor Wdfer W The alignnent of t he
street detected by the above image pick- up means 53 with the cutting bl ade

539,18 cari ot by geLivatl o Ley dded g e aeanecof ol UIBLIS!

cutting nean poin men
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close to each other in the illustrated enbodinent, alignment information is
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the predetermned street forned on the sem con tor 'wafer Wheld on the
first chuék tabhelisdaa byechaznivaliagrohe |ndeX| ng-feed neans 64 of the first

cutting 10 nmeans 6 and jis. lo ed t et er.m cutti n f eed.
position by furt he?lihaect(ln%/tattjirh%vﬁ%%éj%u%? érjf‘efrée%r %?1 FREh L Ve
first chuck tebteedendsngovedtiho @r@&éﬁéﬂ@r@é@astfbé@efdime,&s;tdrontnéldl cated
by the arrow X, which is the cutting-feed direction, by activating thefirst

cutting-feed %%mh%u%%rvﬁﬁf%rtvﬁé“% N sl ééiéSGSQhPé}kr*é@}ai@dM%obY hat
the cutting bél@gﬁ?@%‘éaé@él rgq hfe%’}i meﬁ% wWor g? 9{?&%1}% du_ct or

waf er Wheld on st ch to cut e pre et rm ned
street (duttimgarstefy, .ahd 14 hlcsw@nédilttrg atmd%ﬁmmmwtlmﬁml ed to

a cut portion 20 fromt tting water pl e 634._ After the
sem conduct orp%ﬁf@ro@/\% E g et e W%‘ilrc‘:c-hﬁg‘ g‘ﬁgﬁf RI3YR HELTE3RFoMY: t he
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activated to nove the first cutting neans 6a by a di stance corresponding to
t he in the direction indicated by the arrow X, which is the

cutting-feed direction, by activating 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 onto

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 cutting 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 W is turned at 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 formed in the predeterm ned direction. After the sem conductor
wafer Wis cut along all the streets fornmed in the predeterm ned direction,

the first chuck tabl e 34a ol di ng. t he_sem conduct or fer Wis turned at
90. The abovere??ék&$%%-?%e St RPUHRP et St W %F§Wé%§5$é“%ﬁéﬁa T$%d out

15 repeat edl ycnc it hegises sondugt oF e mpfete Wdigl dhoudher fiid sdr whuck-tabl e
34a, whereby the sem conductor wafer Wis cut along all the streets forned
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formed in the sem conductor wafer Wheld on the first chuck table 34a by
activating therareihg- neans 52 of the first alignnent neans 15 Sa. An i nage
of the groove is t i ck up,by the .image _pick- neans, .53 and di spl ayed
on the display nea%%ﬂiffﬂ%ﬁg¥%€§d%ﬁa%Pﬁﬁxﬁggp£§§§bFggPoa%%t%%?(%h Check the
cut stateoof dtwp O edwer Ahteenndeeiserireeadduetpr anaf efie Wiet thonsddie first
chuck 20 table 34a is divided along the streets, the first chuck table 34a
is noved to tHe® aFAES Wordpi B &85eciotgPdi SPRatihgt PbSIRTORE RERNS hed

sucti on- hol di ng ﬁo&ﬁhgﬁg‘éc%g%&% veler iWis L£aneehedsoThesealtgle the

sem conduct or wafer
semiconductor 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 the displaymeans 14, thereby
making it possible to detect and check the cut state of the
groove.
After the semiconductor wafer W held on the first chuck
20 table 34a is divided along the streets, the first chuck table
34a is moved to the above workpiece placing/displacing
position, and the suction-holding of the semiconductor wafer
W 1is canceled. Thereafter, the semiconductor wafer W held
onthe first chuck table 34aiscarriedto the 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
30 the cutting step are carried out on the semiconductor wafer
W held on the first chuck table 34a as described above, the
workpiece 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 wor kpi ece conveying means 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 gnment work, the indexing-feed step and 30 the cutting step are carried
out on the seniconductor wafer Wheld on the first chuck table 34a as

descri bed above r k e arr in/carry-out nea tlvated to
e R R S M SR RIE B N Tt G

carry a sem COﬂdUC or war er
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wor kpi ece pl aci'ng/ di splacing position b e wor kpi ece conveying neans 10.
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the aforenentloned cggﬁF%ggdeEg |§%fgy:hl§g:%qg %ﬂal§§%o
StTate nent

al i gnnment 15 neans e cu i'ne inthe
whi | e t hetal i geaoend m’md(k tehlele nBiem nghé eeth séregnt 1 dreed ud 11 mrgnerst efpaza}nd t he

groove checking work are c%{rled out on the sem condu éor fer Wheld on
the first chutk PEBIERAAT Rhehess ﬁ%l%WEnttmfea% %r\é?ftegoa%%ep t he

cutting step ange20,4hecg800us, %@%b@&dﬂ&rﬁg‘:@@eeeaﬁ@rams%dcgyt:lea dbe
sem conductor wafer  Wheld on the second chuck table 34b, as descri bed

above, ther ey thgkagond @possind merasi fpr ovIpsdtucthei aforementioned

groove checking work is carried out by the second alignment
15 means5b. Inthecuttingmachineintheillustratedembodiment,
while the alignment work, 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 thegroovecheckingworkcanbecarriedout onthe semiconductor
wafer Wheld on the second chuck table 34b, as described above,
thereby making it possible 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 of the cutting blades 633 are detected by the above
firstblade detectionmeans 36a and the secondblade detection
means 36b, andwhen thewear-out amount 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 6éb are arranged
at positions close to the first alignment means 5a and the

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



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 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 reaches7a predeterm ned value, the
cutting blade is exchanged for new one. On this 30 occasion, since the

spindle unit 3. mounted on_the nmounti artj.ons_6 rnln th
oot fing- in foRbrdReasceheorar heahe Pa FRd R Ret £ Srae T ceri
cutting nmeansdbbrafiee afr@nget oale 2Ot is@Asdehesent Qhéh@péréﬁio@@mnt

nmeans 5a and the  second alignnent neans 5b, the work of exchanging the
cutting 17 bl adediPRrcdhetashonetadise- the spindle units 63 are at a short

di stance fromthe qﬁﬁ%eegﬁtﬁﬁﬁg URQﬁgggh%§koe?5aEboglBgnggrr}%ds&g@1ﬂ} t he

housi ng 2. Further n be also carried out
foIIomAng5pr0b@duf@ilwwimmap1m¢edmﬁeﬁuﬁutne|¢utﬁmng|ma¢nﬂmalfm'@nbodlnent A

first alignnmen i.cking up an inmage of the workpiece held on the
first chuck t%i& %F% $h§ﬁgl%%nfh first alignment means 5a to detect

the area to be cut A&fﬂsrtsmi%nﬁ@m 8€epUtor Eﬁémﬁ{ B Secondqgal bgnimnt step
for picking up an |nage of the workpiece hel'd on t%e second chuck table

34b by means @9rkeese & @ﬁ@eﬁ@rﬁéamugb tap betEet bvhweanpeal tthode cut
is al so carrlnggyalléa s Hgoflr uié@@&;ﬂkhesgg aQ%)ggrrlegs f%%enext

cones the first cutti i g~ T he wor kpi ece et first
chuck t ahloe 3darbyed means Gfurﬁ'hl&rfl ESkeeuhti aglgﬁﬁéﬁtGatapdfcb:hq;m@
cutting means 6b. In the mddle of this first cutting step or after. the

first cutting'®t¥p T2%s Pt CHROBVEF IR R th DT ﬁ%ﬁhﬁo?ecﬁpék‘?}h@c%ptaﬁ#‘? mage
of a groove forped, if2 e WOLKkRi £6o18! £h + gﬂmn%hﬁ hie did b ebugkiiaple,34a to

detect the state of the groove is carrie by the first alignnment neans

S5a. After thearea tobecut is also carriedout. After the first alignment
step is carried out, next comes the first cutting step for

15 cutting the workpiece held on the first chuck table 34a by
means of the first cutting means €a 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 of 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 Sb. It is desired that the above first groove
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 alignnent step is carried out, next comes the second cutting
step for cutting the workpiece held on the second chuck table 34b by neans
of the first cutting neans 25 6a and the second cutting neans 6b. In the
middle of this second cutting step or after the second cutting step, a
second groove detection step for picking8up an i nage of a groove forned in
t he workpi ece held on the second chuck table 34b to detect the state of the
groove is carried e S |.i It i ired
that the above firs 8?%6\%2ﬁgd§fée)g ?o%(r%lltgﬁtle beP}t({:g ri e%aggtveaér%%e&%éﬁe of
execution of théetsgrorddaal gginentheswepkandcehatdtiiee seepndf gieaovet et ect i on
step be carried out at t tinme of execution of the first alignnment step.
T8 By car ryi ngIBALE it CULPERBTABVR BT bavE rdcEntr 8o Tk FECE L&A of

al i gni ng the porkdieces and thetbepant ©etectdni ast BRestak £ ofnd el HPOVE
formed by cutting the workpiece can be carried out at the sane tine, and as
t here are3i nstd® | @&k fwdlefuék Fapl @t Eing FecdumE nghaadhlr Heletad et kpi ece
held on one t abl e t_durin - f_.pl.acj '

wor kpi ece ont((g)gtj%e (():?Elecr% g%ﬁ%% ?%Iglbee %ﬁlltdlg%%ngy\%gt erkp\(/?grtglg(éyégsf%%em t he
ot her chuck twabtlepisberebyo neke ngthér ossSk bi#b1o etitdidrel awikpiEoes under

full operation of the 10 first cutting neans and the second cutting neans
wi t hout taki ngCT¥Pidcactbemt ¢ nRshehertUG or tahes al FRFTREMN TFK9 the wor k

of detecting Lhesgs00ve, and Lhe YRk dleRlsachng 0k, 8l SphaLkonl BF the
wor kpi ece. 19 What is clained is: 1. A cutting nmachine conprising a guide
rail extéfdi ngirsncatpiedetesns aed tdersectonehg uEt thqpkanalbliehonti ik isg
arranged such that it c€n nove al on j%he ui de, r ai Ié and hj%as J&holéji}pg 5
surface for hordrngSaOWor kptBce, S8Rt 19 g tect hEEhanT sPT frorthe Wor
cutti ng-f eedi fig dhte cchivekthaldw@toagdt fige girdeof@illacing or displacing

the workpiece.



a gate-like support frane that is arranged straddling the guide rail and
has an opening for allowi ng the novement of the chuck table, an alignnent
means nmounted on one flank of 10 the gate-like support frame such that it
can nove in a direction perpendicular to the guide rail, and a cutting
means for cutting the workpi ece held onlfhe chuck table, which is nounted
on the other flank of the gate-like support frame such that it cannove in

a direction di c e guide rail, wherein 15 the cutting neans is
conposed of g@ﬁgleéi%ig- %ée% %%’se arranged on the other flank of the

gate-li ke support faametisuchmddiaine tcagr inoMey ian quitie ecd 1 brepespeindy cul ar
to the qguide rail, cutting-in feed base arran on t he i.ndexing-feed
base such that” ¥ TRV R R §1gRFELPPOR Caﬁcbégggﬁdi%}%? 1EA T HSt di ng

surface of the,@hucktt abl €an adre a18RENALE fNide Lhat | i s, aeunt ed, Oy {ihe
cutting-in feed base and has a cutting bl ade, the spindle unit being

arranged én $¥refad¢ ghvrerto hettms 3iwer kihretgh a heutopierd nteed ndehayatsm| i ke
support frame. 25 2. The cutting machine according to claim1l, wherein the
ULt ng- | nT oSt Bater L EEAMAY ) TRE pomir e hit Bhofac Yhad oS

al i gnnment neafnsgst glel { ko thso ot herahd askaisi de aofaided gt €add kingupport
frame through the opening, and the 30 spindle unit iIs nounted on the
nount i ng por t9eie FaFhehthdngrnebrnieJdaéesr af hgWibd chas mavengiet 25 t he

gui de rail copsi st Of @diid, Sty denhaht xﬁ’é‘éi?énﬁﬁﬁpc%% W odee Fally yhich
are arranged 1 n parallel tg eagh otﬁer, and the 20 c uc% tggfe consists of a
first chaék t@ld gasndlakseggmbcthiickme sabhda;hathi tlocacarorove aaliorectimn fir st

ouide all ang 105, SPSONL Qe (Bl poREELYELY L Sude TN
cutting neanstidicr igecd h €l tdma eeaRsckafdpt Be GHE EhNgs bhager o dihe
first CUttlngthe other flank of the gate-like support frame such that it
canmove inadirectionperpendiculartotheguiderail, wherein
15 the cutting means is composed of an indexing-feed base
arranged on the other flank of the gate-like support frame
such that it can move in a direction perpendicular to the
guide rail, a cutting-in feed base arranged on the
indexing-feed base such that it can move in a direction
20 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 arranged on
the alignment means side through the opening of the gate-like
support frame.
25
2. The cutting machine according to claim 1, wherein the
cutting-in feed base has a mounting portion that projects
toward the alignment means side from the other flask side
of the gate-like support frame through the opening, and the

30 spindle unit is mounted on the mounting 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 to each other, and the



means and the cutting blade of the second cutting nmeans are opposed to each
other. 10 5. The cutting machi ne according to claim3, wherein the

al i gnnent mreans consists of a first alignmentnmeans forpicking up an inage of
a workpiece held on the first chuck table to detect the area to be cut and
a second alignnent neans for picking upzn i nmage of a workpiece held on the
second chuck table to detect the area to be cut. 6. The cutting machi ne
according to claim1, wherein the gate-like support frane is conposed of a

first pillar BBREKJREIE SRBS&SEECORE pHIFRFDp6K Tale @Ricch SASOT& Fangkd on
both si des of jphe, Qui1de, & &k InANda BoSYRRY £ i POF LLOR CUNEGHING DL B HRPET

ends of the first and second pillar portions, the alignnent neans and the
cuttingneans gregeunted, onespeheigapport portion, and an opening for
al l owi ng the novenent of the spindle unit 25 of the cutting nmeans is
provided in the first pillar portion and the second pillar portion. 7. The

cutting mechi ne accordidigtinghridnihe whebetingheo @Rermis, opnpeeihi BRe0f an
operator is forned in front of the 30 alignnent nmeans, and an operation
panel is arrafge8inacierys s OpdraPéra 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
opposed to each other.
10
5. The cutting machine according to claim 3, wherein the
alignmentmeans consistsofafirstalignment means 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
gate-like support frame is composed of a first pillar portion
20 and a second 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 andthecuttingmeans aremountedonto the supportportion,
and an opening for allowing the movement of the spindle unit
25 of the cutting means is provided in the first pillar portion

and the second pillar portion.

7. The cutting machine according to claim 1, wherein the
operation position of an operator is formed in front of the
30 alignment means, and an operation panel is arranged facing

the operator.



