;e3e~~4 46*T~T\( CUTTING MACH NE Field of the Invention The present
invention relates to a cutting 5 machiné for cutting a workpi a
sem conductor wafer and, nore specifically, to a cutting nacﬂﬂﬂﬂwﬁmﬁﬂmmﬁ“of
cutting a workpiece at atilt angle to the, pl ane perpendicu

surface of the workpiece. 10 Description of the Prior Art In t he*Bh&®Yuct i on
of a sem conductor device, for exanple, the front surface of a
substantially disk I'ike sem conductumrT yRéemaicH i ded into a plurality of
rectangul ar areas by cutting lines called "streets"” 15 arranged in a
lattice form and a predetermned circuit pattern is fornmed in each of the
rect angul ar aq@gélg_ﬁﬁgjgthgh&bh;gkuiectangular areas having a circuit
pattern are cut and separated from one another_to form so-called

seni conduct or chi ps.THRePEefiddndtRY BRtUSFerrekatge 19 By AUpEddi%i on
cutting maghi ngs &Rk hedrod @hﬁgi%CQ'vﬂ%':'kpiE'&% gheveasU Iddii FBARLURR o
conprises a spindle unit having a spindlé housing, a rotary spindle
rotatably supptrfed Bynd hen@pendbehicissadland o cat enkg istadeaahiaiéhed to
the end of th i a . r kpi : hel tabl e
al ong predet efcrélgégmgut%ﬁ %ﬁ%@ ﬁsw%&%r%étq%e&@v\o%&gllggegPgﬁéa?it\%%?{c%the
cutting bl ade phahe petrgtem@ichéacuttio gl swefarea ofi ghhepeedkpliecehi s
cutting machine, the cutting blade is generally positioned 30 perpendi cul ar
to the workpiece holding face of the chuck table and therefore, the cut
sur f ace ofl0t hebewcekpipdcion so fotined lreigpendircul ar to the front surface and

the back surface of fhe .cut semiconductar chip.. B he, way, .in the step of
nounting a gl ass di of ee%t“'se rPa]is/?crlllécglr é‘c?an&u?gﬁ\ls %Ib%u%gog ggﬁil&ﬁarfd&fﬂror
chip on 2 eesxanpidenducher fdewnitcesuxctaeenodt destvbhkémantoial by pask-t he
cut surface of l.ass, di n sem conductor, devi ce, Treat .i.
because, mhen:¥ ggchQﬁﬁ %@ggggrtﬁgif '%%H%ﬁg 8?%ﬂﬁ???sab%i55ﬁﬁéﬁﬂar to
its front of rectangular areas by cutting lines called “streets”

15 arranged in a lattice form, and a predetermined circuit
pattern is formed in each of the rectangular areas. The
plurality of rectangular areas having a circuit pattern
are cut and separated from one another to form so-called
semiconductor chips. The semiconductor wafer is cut

20 by aprecisioncuttingmachinecalled “dicingmachine”.

The above cutting machine comprises a spindle
unit having a spindle housing, a rotary spindle
rotatably supported by the spindle housing and a
cutting blade attached to the end of the rotary spindle

26 and cuts a workpiece held on a chuck table along
predetermined cutting lines by moving the workpiece
relative to the cutting blade while rotating the
cutting blade at a high speed. In this cutting machine,
the cutting blade is generally positioned

30 perpendicular to the workpiece holding face of the
chuck table and therefore, the cut surface of the
workpiece is formed perpendicular to the front surface
and the back surface of the cut semiconductor chip.

By the way, in the step of mounting a glass diode

365 having a rectangular shape as a semiconductor chip on

MU
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5 surface as described above, the cut surface of the sem conductor chip is
| iable to be placed on the sem conductor device. To solve this problem
there is proposed a sem conductor chip whose cut surface is forned at a
tilt angle with the plane perpendicular tq 10 its front surface. In order
to cut the sem conductor wafer at a tilt dhgle with the plane perpendicul ar
toits front surface as descri bed above, the cutting blade nust be inclined
with respect tosehdowmidpceoe deivdicry bace afustthbechbaklenlhottabbeplisea

t echnol ogy for | nclinin he cu t| ng | ade wit res %ct to.the rkgi ece
hol di ng face dhe f¥ CRUGEACHIE (AL 358 GRAdR 6F AhkeeRBGMBFEPRg
wor kpi ece on YLHHEK. t abhgtby sl '.&Te%fa(i%é NowAehi k:h'enﬁult' %dﬂeé@éeb\ﬁ/eﬁﬁe 20

However, according to the nethod of holdlng a wor kpi ece on a chuck table
with at|It|n@ﬂﬁ{FPﬁ@éP&ﬂﬁthhEréEe@ﬁ%ﬂe&§l§@&ﬁﬁtk@ absvErane
al i gnment gt e f,0f 4 M8 @Gt Id¥E @i BERA Al P, CHheOfcéﬂqesLY‘PEEE'eeccﬁf '@he
difficult to carry out because the morkplece I's held in an inclined
st at e. Hﬂtheﬁem*ﬁ@ﬁéUQQQﬁxF%iphéﬁmhk?Qﬂﬂoﬁ@mhﬁx?bmcadcmnj¢m%ble\Mth
atilting jig éé?ﬁfé@ﬁaﬁ@ttcll%"e%ta’\@e“ Téﬁ“?é'lxtréecdﬁfé t;&f@bﬂlefne‘?’ch%'}é §sto be
changed by 90 , the workpiece nust be re-placed relative td the tilting
jig. This worWHQPwﬁ@dmaﬂﬁﬂmﬂQQHQHGhQﬁhmbsppM&mﬁﬂ|®wtysugﬁﬁnﬁyl@f t he
I nvention It i C I V. ng
machi ne whi ch f?rja el t"!‘ga%'syto %{(E?(?igs‘gﬂ%tl}t 9%‘% bllgﬂ e%tp%slicggc?%%q{igtbect i ng
an area t®0be itis frenmfsmmfakgLece held on a chuck tabl e, and makes it
possi ble to cut the ece at I n pl lar to
the surface of the mo ﬁﬁ%&% %ﬁifﬁﬁh%he 5 ng%ﬁﬁﬁguég ngﬁgpcu Flﬁbi%
direction is 5mjiaegexitlbytrwpl‘EmealpteaJp*emdilecaha\tetob;Estfr@ntmndrﬁgctao t he
pr esent |nvent|o% é&@{ge grgvld%ﬂe ttHP r¥§@é%ﬁl r'fggglgeghuck
tabl e having a wof?plece Ho? 'face or a~ wor plece a spindle
unit having awikth at@sgespltmlhﬁlé mrﬂmmécnghaldumtg hgcle adetiei chuckts t he
morkplece el he ck t s nit., su t. e ipsm for
supporti nth h%a}n%%dl e&%;‘%I l%elcﬁlqj’soel%ggdfgr rw‘jffﬁatlgg tha éo"Fr‘)rtﬁl’/énl nggggut ting
direction perparﬂnmﬂmetb tdnd:mndquepeebel Homglma;:éaqmerfethelﬁhuhk
spindle unit S bl y
o sposed T n a s ho T Eacts SHESTRERd & nde BB Qe dPaEnis S RoFBYES
face, a guideamia «Alnucrk italpt evbged ndrext pes inde af amel‘oinghe) inpvabl e base
and has a preqﬁ}ggg%g%%,gﬂ{vature radi us, 20 a spindle unit support nenber
whi ch is novably dlspose al ong the QUIde rail and nounts the spindle unit,
and an angbe adj ust mntemnhaacsmn‘daxngmtpng:rtd’lenephudl e furialdipgorat
menber al ong rajl th ol & | S i t the
center of thewcgﬁrr}géé’g(r%g ‘?J;} I&@“osé ?%Bl ‘g\l/'g%g%ﬁl e]?\?thl{; joJég ;{&%{%gg?gga
cutting bl ade timemebayweet asrdtesécrh@eabab@wa),t ahy shigdmentlseegbboee angl e
adj ustment eehani S YR S§fe8 TR BSUEY bt NPl KpTURROTIgY (O the
novabl e base an

difficult to carry out because the workpiece is held

26 in an inclined state. Further, inthemethodof holding
a workpiece on a chuck table with a tilting jig
interposed therebetween, when the cutting direction is
to be changed by 90°, the workpiece must be re-placed
relative to the tilting jig. This work is troublesome

30 and reduces productivity.

Summary of the Invention
It is an object of the present invention to
provide a cutting machine which make it easy to carry

35 out the alignment step for detecting an area to be cut



30 a novable female screw block to be screwed to the nale screw rod and to
be engaged with the spindle unit support nenber, and the spindle unit
support nenber engaged with the novable femal e screw block is noved al ong
the above guide rail by turning the male screw 35 rod to nove the novable
femal e screw bl ock al ong the 4 male scréw rod. Further, the above angl e
adj ust nrent nechani sm conpri ses an angle setting block which is selectively

and det achabl y smeUR}@Ekp Detloe HEVADS R Bazgasl bablea ,sWHdrhakese iftor
pl acing the spindle unit 5 thereon and suypporting it,_ fief Description of

t he Draw ngs PP@Sll?Ll‘F sta pHtspd iWRrkPekCst at Cq,ltiﬂ':hﬁ ARG T IR t ut ed

according to g) eﬁéﬁ%ehﬁ‘i%ﬁflé’f‘ td0thd-sPrfgce BAY Stge&tms% ?1%@“ the
essential section of t cutting machi ne shown in Fig. is a

per spective viWwdwhsfut hEeepéémJlrsﬂl sbcwhem dihe epiiding uhlregﬂip]%)r tis
rrechanlsm,con i Oy hgeeutting machine shown in Fig. 1; 16 Fig. 4 is an
expl oded pers%é@%ﬂié?ngmﬁgf ‘the spindle unit support nechanlsn1of Fig. 3;
Fig. 5is a d|agranTboanqmmJhhagmhuyé|mbgesmpmaacsrdueqﬁtqkmmSplndIe

unit support mechani Snfﬁsvhém?%bglt,g erfe, tl%egrgg é#e%l Lol d ?f%rca}{'l or

expl ai ni ng t hETSETh supp Spindle unrt sup ani sm
shown in Fig. compri®izg A cliddkgtablle rmwaiegrdi mp tip bepeeherlrdeihg

eribod et of kD eSS ARYSTL! AR o CESEELRETS S Aldu ATy o
cutting nmeghi ge tasry s:timcmgenﬂ@biMunmisﬁg tautad tderpidi atie twh 1 &k Ak pr esent
venti on. ThECHLA AP UREN f chott 4R Fhflucl TR pesuBslell iy |
conprises a sh@tnmpa:rgpdlasmé’chanﬁbmkotrabhppmmmrﬁg dﬂ&pagedld)hetdntS
stationary base guh% gqggngeQ&QHSE ipqgaﬁgnéﬁgzﬂpaecuttlng'dlrectlon
perpendicular to the workpiece holding face, wherein

156 the spindle unit support mechanism comprises a
movable base which is movably disposed in a cutting
direction perpendicular to the workpiece holding face,

a guide rail which is provided on the side face of the
movable base and has a predetermined curvature radius,

20 aspindle unit support member which is movably disposed
along the guide rail and mounts the spindle unit, and
an angle adjustment mechanism for moving the spindle
unit support member along the guide rail to adjust the
angle.

26 It is desired that the center of the curvature
radius of the above guide rail be set to the cutting
blade mounting portion of the above rotary spindle.
The above angle adjustment mechanism comprises a male
screw rod turnably supported to the movable base and

30 a movable female screw block to be screwed to the male
screw rod and to be engaged with the spindle unit
support member, and the spindle unit support member
engaged with the movable female screw block is moved
alohg the above guide rail by turning the male screw

35 rodlto move the movable female screw block along the



5 a direction indicated by an arrow X that is a cutting feed direction, and
hol ds a workpi ece, a spindle unit support nechani sm 4 di sposed on the
stationary base 2 in such a manner that it can nove in a direction 5
(direction perpendicular to the direction  jindicated by the arrow X that is
the cutting feed direction) indicated by én arrow Y that is an indexing
direction, and a spindle unit 6 supported by the spindle unit support
mechani sm 4 i paducls @ramnped .t h@uithenap theeabdven @ndleeaidijus imshcat ed
by an arrow Z that is a cutting direction.. The abqve chuck table unjt 3

conprises a s 3N HERE COPRY 3865 oA B St St FBREAP DREOSKL VG Wity

of attachment shaldst Bael{Vanaul de ataidisl Yo Brt 88 SPOsate o wab dkligdsal ong
the direction indicated by the arrow X on the support base 31, and a chuck

tabl e 33 di sp@del s t Ae SRRk af pse3for P lacinsh thewhBépdfatun 1t can
move in the dihestd®R Lpdi “s@ﬁﬂo?ﬁihge j@@rrow X. This chuck table 33

conpri ses an adsorption chuck base 331 20 novably nounted on the guide
rails 32, 32 and an adsorption chuck 332 which is nounted on the adsorption
chuck base 33}%.ande hasga Morkp gcgehehdi ng-{@¢gq332a at its top, and hol ds
a workpi ece, €.g., a K-TTke sém conductor wafer on the workpi ece hol di ng
face 332a 25 of theFagsodpisoa phu8Rre8IAws valewicth @nciddnisn ¢ nackhoan)

The chuck t abl i rj ripve n f i .t he chuck
table 33 al oné:%tnr%ge“}fi\:/\gtégi edér‘gif?gn 2,t\632ﬁ:;é;@11 ?ﬁéé&n&recﬁ‘\élﬁﬂigr% i dated by the
arrow X. The drive Feans B4isoappesspachiive stirew 00dtB4l eSdsentpaded

bet ween the ahave t 1 r ai \ in rall t hegse and a
drive source %l?(ﬁ?”a(\é\ﬁaggu& e m‘%%F%ggZ?faocﬁ??%%an%@{ dﬁlv?%g 't ﬁle’ mal e screw
rod 341 . The numl e ¥Fdmgew I oils 341 piexr speat alley vsigporfeliheateggaenbmnelend, by

2 bearing, bl og Sl K80 £1bd DEasRoN 0 AUBRBEE BASRRINY, 1°c
above pul se nuotoors BiRuthngugthe sptédreduethdnegedrowmaini §igpt shown. The
mal e screy.rod 341 i.s scr i,nt l,e s ough-:hgle fo dina
femal e sc\;\%w bl ock %ﬁgt s‘ﬁ\c,)\fv\%) ag %r’%fie(g |ﬁgp%%gs$ﬁvé%€£8%dg}rl%r éc%ﬁgf t he
center portiospdfndhe adddr ptupporhualediesei8Blotthdtigond;titutes the chuck
tabl e 33. By driving.the | cr 3 far . QL re e he pul se
not or 342, theref org,lgt'hegrghgc% td%%o%% gér]f %e’yﬁim%legaglgo#g{%hjé?%ﬁ%de rails
10 32, 32 in smppbrecstitatd nof chhed slyirtdlbeaundw_ )ﬁuﬁper&bml&;ﬁhﬂhe uni t
base 2 by a PRI t SRoF It sorehR bol ts da, two guide rails 42, 42

di sposed R@ paral |l eFigl.orfy ibeadidisggfam for explaining the second

support state of the spindle unit support mechanism

shown in Fig. 3.

Detailed criptio F ¢ E {_Embodi :
25 A cutting machine according to a preferred
embodiment of the present invention will be described
in detail with reference to the accompanying drawings.
Fig. 1 is a perspective view of a cutting machine
as a dicing machine constituted according to the
30 present invention.
The cutting machine shown in Fig. 1 has a
substantially rectangular parallelpiped housing 10.
As shown in Fig. 2, the housing 10 comprises a
stationary base 2, a chuck table unit 3 disposed on the

35 stationary base 2 in such a manner that it can move in



15 indicated by the arrow Y on the support base 41, and a novabl e support
base 43 nmounted on the rails 42, 42 in such a manner that it can nove in
the direction indicated by the arrow Y. This novable support base 43
conprises a novabl e support portion 431 npvably 20 nounted on the guide
rails 42, 42, and a spindle nmounting portion 432 attached to the novabl e
support portion 431. An attachnent bracket 433 is fixed to the spindle
mount i ng port iPod 43X hdnf Asddmated bheamoyabby uppert ipora icort48ngby a
plurality of t ac . _hol t i ndl 1 i rtion
432 on the rm\%é%bﬁa% %%%gﬁ"g‘dr Eaﬁlo(fnl%}s]ld)s %ﬁﬁ%ﬁgfﬁ;’%ﬂn%n?ip@@oé?‘.9%29432 IS
further provi sappeth meohgmidmm raidispdRad d32ahexseadiimgnany paaakl 21 to
each other in.the direction indigﬁt gdd%y t he arrow,Z on éhe 3(% surface
opposite to tHe SHFhcd SR/ EA oVt PEEFmeMt HratkEL is
mounted. The aiinedEt UBnt p& PRI IETAAR G MiYe HAT et €l b N6 R L4 bar

novi ng the novabl e support base 43 along the two guide rails 4?., 42 in the
di rection i nditdt & B9Vt e tHrdbul §. thige Gt vengs fneth<d 4ueesdomi)ses a mal e

screw rod 441 jisioseddbByV\eRNarrdwt echde 94i 88 IRGb% iy d43andibh,
parallel to these and a drive source such as a pul se notor 442 for

rotatably dri @l @ hePARIdd & chRHEr 8d SaPPoTThed e the ehP L8 144 MR kL
rotatably sur)@%[g;e&rtaﬁlebh%rﬁ@m e@din%ug%bs%hﬂae% RIaak j(E‘QfaﬁI’k@W)e t hat

is secured on the above support base d is transm ssion-coupled, at its

ot her endl0toimhe dirpgit igafindicaheddnp v pHeew fotbatdds @ irwiughnd speed
reduction gea'ii'tﬂﬂétié not shown. The nale screw rod 441 is screwed into a
femal e screw 101t rougR- hole formed in a female screw bl ock (not shown)
proj ecting from t heThed@baoxe faweckftahdecBpidr 3pgPMpaH % S theé Hippabke

support porti g A3l { h@ixgaggy ]Et‘l’xtee%tﬁ@i‘i’é@ ! Ea%‘éol%?gaér BasA 3.1 By

driving the male screw ro orwar reverse b pul’se notor~ 442,
t herefore, 15afthetwacibhensuppdts basctusd aahdper abdedd Al ohy dirpgaede

rails 42,,42 %@f&ﬁghrsggﬁ ltir{@icﬁaf@@t%nt fﬂﬁdqraaﬁe%afébg hen & Ph PEb& stziSt

support nechanism4 int ustrated enbodi nent has novabl e base

which is 20 nmovatihe muppedti haste dut tang i ¢Reckokapdepertlikiiresed the
wor kpi ece hol @mt&ﬁgge%gé%ggﬁgh@ zad§?r Rb Y ANUChadndet haha EORBt LLHE es

t he above chuck e side face opposite to the above spindle

nmount i ng port iteve3tn thesdiest iopaed 4saitedpbayitder] afxewie 2Bhis

t o- be- gui ded rgj 534t dd | t; ' i bg1432a,
432a provi ded cgfr#%géilf)ll%d?g %8& tﬁ%négg%(%%i%%ééggFl%y& }Qﬁlt‘tg‘:’”ﬁg??‘rﬁg !

t 0- be- gui déd M@vablgamoagted ehetiisovi bdedsaddis 3243232 43%h,aR he

novabl e base %%Aérgﬁgt%irgﬁqicir;]aﬂa%%phﬂcﬁaf@%m@&di&%%&%mgﬂeﬁ he

cutting direction, the direction indicated by the arrow Z
per pendi cul ar higkhebasekgiddcamd| lpngaf yea kygrcof hehd iads drat € oh3 éRuck

332 that constji ufes fggt,ala%e HEHEK 4ahbexdedbe ePyndl @ Widk SUPRert

mechanism4 in the 1l rated enbodi nent 35 conprises a drive means 46 for
movi ng the nowsicopdactar anigneg the vas uierehpldingohaces3dad2an the

directiongs  of the adsorption chuck 332 by a suction means (not
shown). The chuck table unit 3 comprises a drive means
34 for moving the chuck table 33 along the two guide
rails 32, 32 in the direction indicated by the arrow
X. The drive means 34 comprises a male screw rod 341
30 disposed between the above two guide rails 32, 32 and
in parallel to these and a drive source such as a pulse
motor 342 for rotatably driving the male screw rod 341.
The male screw rod 341 is rotatably supported, at its
one end, by a bearing block 343 fixed on the above

35 support base 31 and is transmission-coupled, at its



indicated by the arrow Z . Like the above drive neans 34 and 44, the drive
nmeans 46 conprises a nmale screw rod (not shown) interposed between the
guide rails 432a, 5 432a and a drive source such as a pul se notor 462 for
rotatably driving the male screwrod. By driving the male screw rod (not
shown) forward or reverse by the pul se notor 462, the novable base 45 can
be noved along the guide rails 432a, 432a in the direction indicated 10 by
the arrow Z. dhheabewe ,mbvabhe dmspu4:5sw'alﬂt o dawcabbed piutm;é flodfance to
Fig. 3 and Fig4 4 hA gg;de rail avin, redetﬁrnlned C ture radi us
i's provided ontfh&PEohIl A SRGD redacs ¥ thet RavPR W 15
be- gui ded rai tEe4hal Bt dw thed aboye i B Rrdx@SEn 46. aTbemeeraat @lcdw t he
curvature radjus of the fUIde rail 451 is set to be the cutting bl ade

mount i ng port FBROSI - helafosheddin a FHME ssIar eyt bdesds (Bt Baosm )
consti tut i5nge}fjbe P%emh § 48 the RAAVLAG £ kb &é%n%ocbﬁtfeqr ng%tit%rﬁnot her

part separat romthe novabl e base 45 and nounted to the abl e base 45
by a fixing n@§n§h§uéllis@§3mtlp¢@r<ahﬂ?% be sfeadt3dnithpbaters hs2uites Kde
illustrated egf he st hug copst e ifle; La p i ded
with a support Iock 4b71% §325 § pport‘l}%ggt %elgilsjpl nd%eéhﬁ%%lél?dn ég‘é

manner that ifotwand\e rEneexsippoyt theopk 1462 imoton\3 424, tbﬁrerf@m.de face
opp05|te to thpead S 5 t ed,.;d A3 d 0 be
slidably fi ttg tgﬂpﬁeﬂr&uﬂgiegrg?l gﬁé be\rlvgl&lr% ed ag'[né)]{F gyirlrgvggll eJba;'lae 4%5

by fitting 3032hi $2 tim b‘ehguddefchcrm¢n4indlmaihedgblyd¢lraiarrléw Xt.he
support bl ock 47 i PRY n i e along the
guide rail 451. A zleﬁ%dﬁe h’ﬁeldté hﬁagrgtql egﬁgggﬁt cl%en%ﬁelg ggyl\ ozfit he above
support bl ockcdfmplmyeeeq)lausappbytolbaatat Mkﬁbm@d:&ﬁ) thd.nlet stBtictatedas e

specifically, h | _t n erte t

respective bo?tbry é?tﬁl%o 4 ofgzg%afc}rﬁera% f nl‘(f %uplglort
nenber 48 and42crd\medils1posfedur1rr gspeaiiled faehaxhg shlee\mmée‘s:Lé?:Z formed in
t he suppaort block 47 to con gt the 5 plnd unit su rt menher 48.to the
support OlIock ﬁ% ‘?‘ga}?%ngg g?(g&\%" 4% 2 For gvglutfpngpfol?%?faeggdcea%th t he
above gui de ranho#ﬁbhaubdﬁpnsﬁppese Bi3oalowirted éorike iaitilee 41 detZ ace

opposite o thg SupRos RLAGKAT.0l the SIS, UL SHRPGH|-IRYSY, 45

Four 10 el onga are fornme e spindle unit supp ort Trenmber
48, and a | ar jedigmderd dby f ehel e xscrveww boI'EhlsS&oawaeﬂf@rmplppmtt e svabl e

base 45 at po&bhgﬁg\}%éégsgpg‘%i 18 gpgpq{] ﬁ;t}g% f40ﬂ' gg%z; d hol es

483. Fastening areinserted in el onga ol“es 483
and scr evidd |m00n¢@rd espohbengufiethal Easa&lsewquleé 483dowt sxfnntiéel arge

nurber of { enpl g, G1e ok 90453 160 i da L RSN Yl daBHBPRLL JIEIDET 48

to the anabIe ase erefore € spindl'e unit ‘suppor
is to be novedoakdog #3d abmeazma@hMentabradﬁEu egétherfw’(ed tchd:tssupport

bl ock 47, -th heni h f.th pi ndl e
unit 6 is adj ‘ﬁgg‘ﬁg by ‘Q"ﬁ“g‘%?‘g Z%)%{sfrren?%\r?eec a(?n g?ng\%% g%“o t{)l %Bé% descri bed
| at er and thempvﬁh:d%mtmppermlnomp@nrt13rtermera4§1usraﬂausltxeneﬂ and fixed to

the movatje 25 basufan it bhithe fA5! eal A0 AL {enS2ougnId NELKnRdiot T NG

t he angl e along T 'bnga hol es n engage proj ection 484 to be
engaged with pheta.lmgi 6431211 ast trbet moatiahe s supipiocott vpd>rtlnendé§dr-i béthe at er

5, Drovt 0e0, O Sl ces ) RS U L PREE p 0y TEEL A The
bl ock 47. two guide rails 432a, 432a extending in parallel to each
other in the direction indicated by the arrow Z on the
30 surface opposite to the surface on which the above
attachment bracket 433 is mounted. The spindle unit
support mechanism 4 has a drive means 44 for moving the
movable support base 43 along the two guide rails 42,
42 in thedirection indicated by the arrow Y. The drive

35 means 44 comprises amale screwrod 441 disposed between



The spindle unit support mechanism4 in the illustrated enbodi nent

conpri ses the angl e adjustnent nechani sm 49 for noving the above support

bl ock 47 and 35 the spindle unit support nmenber 4 8 along the guide rail.
10 451. This angl e adjustnent mechani sm 49 conprises a nmale screw rod 493
whose upper end and |l ower end portions are rotatably supported by bearing
menbers 491 and 492 attached to the upper end and | ower end portions 5 of

t he above novahleetlvasgudtle aahdall4e AL atiddnegatra el tiop tdnes ofaridie mal e

screw rod 493 and.a novabl e femal e screw pl ock 495 eywed to . .the | e
S on 1 od 4032 Af 1T e RN, ' S B e Btz ia FRY Fe ARt ant
projection 484rpraviglethenmahe anvewspobadlde uni t THé swpper koreibearod8 i s

formed in the, side face of the novable fenal e screw bl qck 495, By engagi ng
thi s engagenehf Loi6j LRt REALITASHPPR KRS, dHyadenBRE RBRe MYShbadts Mvabl o

femal e screw pheek 4ot SHWINn| WHEH pyeseiced B HReCabO@VsPHEHIB | S
turned by the handle 15 494 and noves in the vertical direction wth the

rotation of tResfatd 38dehsrbBaNSRiSS HPUraPuPl &/ dfylid sathel Mbeks
50a, 50b . arEopfﬁ'@%@@pﬁ@rsﬁQ?ta@EHﬂxé@H{%%‘gﬁﬂé@ﬁmf@4429t'tﬂ:chhﬁl

illustrated enbodi nent.” The angle setting bl 2U 50a has a bottom face
50l1a and a top B@eedopedustiodugrr thed v dotsshowmed | Fhsamalel to

{he ot tom fage,a0la-andahy Useth EPEuaRdingry cubbhaa d fouplgh a cutting

bl ade to be descri ater is positioned at a right angle to the workpiece
hol di ng fHte 83Z®wfh+helgsfadwedpingn femake 3B ehdtl aokstneutsdwwme above

chuck table 3 . t,] ;
support face, E\’ﬁﬁyﬁ% ?29 ﬁfbf(?%eﬂ atut}laé)%%e e e?ﬁléncg%ttg%gfzgﬂq:oé??%ﬁ]f%ém face
501b and is usédthhenovhbleustppyull pde tvildeH i thalecdasdritbetebdtlee 30 is

positioned at B vl ts%gafgfﬁ%%}é A9l & F’dfi\?'H%ﬁ@%Q@%ﬁS@éf%a{?&o the

wor kpi ece hol ding t'ace € adsorpti on chu at constitutes
'the above chdéR fabwer3BorA gverakily tdfe pndlse metoimg4Bl,ocherkdeney a top

face which: i sy kncli | I |
pr opared by ShechaURbIR sBRgdic K £ B ok ifovia 1L BY (AR AE |
hol es 503, 50Baddd pbsit#dningthien diseetion HeldicHodd b4 tdree Fwromwed in
each of the aggle setting blocks 50a, 50b . . . The two positioning pin
insertion holés 504, 504 are fornmed parallel to the bottomface. A

predet ermi ned bl ockThe spindle unit support mechanism 4 in the

illustrated embodiment has a movable base 45 which is
20 movably mounted in the cutting direction perpendicular
to the workpiece holding face 332a of the adsorption
chuck 332 that constitutes the above chuck table 33.
On the side face opposite to the above spindle mounting
portion 432, this movable base 45 is provided with two
25 to-be-guided rails 45a, 45a to be slidably fitted to
two guide rails 432a, 432a provided on the spindle
mounting portion 432. By fitting the to-be-guided
rails 45a, 45a to the above guide rails 432a, 432a, the
movable base 45 is supported in such a manner that it
30 can move in the cutting direction, that is, in the
direct::ion indicated by the arrow Zz perpendicular to the
workpiece holding face 332a of the adsorption chuck 332
that constitutes the above chuck table 33. The spindle
unit siupport mechanism 4 in the illustrated embodiment

35 comprises a drive means 46 for moving the movable base



sel ected fromanong the thus-constituted angle setting bl ocks 50a, 50b .
and nounted to the novabl e base 45 by inserting two positioning pins 454,
454 provided on the | ower portion of the above novable base 45 into 10 the
positioning pin insertion holes 504, 504 gnd inserting the attachnment bolts
53 and 53 into the bolt insertion holes 503, 503 to be screwed into the
femal e screw hol es 455, 455 provided in the novabl e base 45. The above

spi ndl e unit g8ppdohgneNberwddubdetd il & hes da, sy8 14llien whid 48 refuitciomi | 1 be
described | ater orted by the top fac, of the angle setting block. As
a result, thelgﬁl%?cﬁ%g‘grm' %hﬁhFEPYOO(ﬁ 4. b GhYRPPELATIY 853 R%ned at

the incline angl eamef 44 spteaadanBenselbi BEmMYOCKes 20 Nad@SFHd Mg ON is
subsequently given of the spindle unit 6. The spindle unit 6 in the

iIlustrated ekBEd(REktS ROWRY i kkEexPosiatibetvas kjesquiderva il £ adl e 62
whi ch is rptayahly aéfa)%Pr&ﬁﬁvstBﬂ%c%O's%l? A@L@';IS‘Q% bf’ikagoqf Y EEL S f T Oom

the front end of the 25 spindle housing 61, a cut e 63 attached to
the top end ofotiaaklwrgrsping &hep maelms@ngwmodm Ry driiwingrigwed to a

mal e screw poRLian JOrdpdyah (e d Ay &R Ok otlE 1 P12E Yy SHbide 7 dpeTasten

and secure the cutting Iade tary Spi n
attachnent br pukste 85 bar dib d s hhmmtcschlmhedoathe fYearamice porvéedraloing he

spindl e housi pg 6. a0k Seryes 19548t haoh g, Wi, Sl WA § 6 iy dlg above

spindle unit support me é spindle uni IS Secure
spindl e uHit byppdre aenbwr 248 by inserting 35 attachnent bolts 54 into

four bolt insertion 1 r I et tiac r 5 and
screwing the bolts ggg ﬁggé%nmnéﬁ%g égggﬁeaﬁﬁg l§ §§58E§ ?gKf%e§above
spindle unit se[fmretncmerﬁmﬁ?l@ 3Thedspigdl €. unAtgtﬁldlas:ealbLﬂlhavsregvo

notor as a drive so rcer e drlvvn t he r%é splndlev6 e|n thqis i ndl e
housi ng 61. Tﬁegﬁﬁ %ﬁ% ﬂﬁPt AhY ? spﬂﬁ ﬁf éﬂﬁbo? ﬁegﬁh 1% 4 fox
supporting theisis nthee uoppo itre tonshie il afadesdrabinlgabaee.torhe
adjustnen of . t he 10 S indle unit 6 hat

attachnen{ anBFeQﬁ ?% cufﬁlnEQSVagé % §ﬁﬁ f SHéCPOVdR% a}?/\'%r'ﬁplece
hol di ng face %B2a adntére aﬂsmnmlaurwmuUke33adﬂuﬂ abHnshiet ghdsid hea thuck
table 33 will sgrib r b I B- r t. t

cutting, as sﬁ%q q% %ft ® g%i%hQ%% jie e t|ﬁ%8§I%§E8¥dél 6@%9%8ﬁton1face
and top face aradtnmydspnm@NQUIwhlth egichl dbbedeissmihadhddtex t he

novabl e base 45 des bove i.ndle u s A e 8 is
supported by £hé % ‘éﬁ b? }%ofép% % %Qutncheéasugf%?t g@e (ggeltnize“aﬁgl e
setting bﬂa@)cklsoiorﬁmﬂ eframothercepatrtals egpd 15a b€l yhErioat e smuv&b]aeGZ of
the spindle unit 6 unted to th i i 0

parallel to tﬁe woﬂgglece (ﬂ%ﬁ% §c£H§3980 % lﬁ%%éd#%pggn éﬁ §8§32 2G
t hat constit uneardshe atuals aablaﬁﬁlltyubﬂlﬂaanmmlng boatle #32aihached to

the rotary spinqlg 62,1 3aPRRHdSIREnRS PEAY VUL LBLHG VPLER SEadi! 0T N

rail 451 is provided with a support block 47 for
25 supporting the spindle unit 6 in such a manner that it
can move. The support block 47 is provided, on the side
face opposite to the above movable base 45, with a
to-be-guided rail 471 to be slidably fitted to the guide
rail 451 provided on the movable base 45, and by fitting
30 this to-be-guided rail 471 to the guide rail 451, the
support block 47 is supported in such a manner that it
can move along the guide rail 451.
A spindle unit support member 48 is connected to
the above support block 47 by a plurality of attachment
35 bolté 51. Stated more specifically, the attachment



In order to position the above cutting blade 63 at a predetermined angle to
t he above workpi ece holding 30 face 332a fromthe ordinary cutting state
shown in Fig. 5 the fastening bolts 52 are first renoved and the handl e
4.94 of the angle adjustnent nmechanism 49 is operated to turn the male
screw rod 493 in one direction, as shown Pn Fig. 6. Wien the male screw rod
493 is ~35 turned in one direction, the novable femal e screw bl ock 13 495

is noved up abenad el rete eacd@wWinbrd8d Aite IfRAIM trespectmiviedlm Lni t
support nenber 48 whose engagerrent projection 484 i s engaged with the

engagenent holBSEIHAl R hpkefotdbl EOFERe dnsthew BLoEK «193 its SHRRRE tup

along the gui flemiaiy 485dnHogeLBRdM hR of PEuTUPESbe R OFK Feallbeaiqre, a
space is produced between the top face of the angle setting block 50a and

the spindl e uhPdesugger €ommaskinmghespiapatie iR el 47 Bif CaupmRE tthiRnber
48 noves adongp%%ugé“t E%'dpﬁk?ﬂt%l@eﬁ@g!rpﬁs accprtqpeetsﬁfp[{%f@ B YRl €

radius at this tine, e central axis o e rotary s e 62 of the
spindle unit B abeatrmhee gheovpi A8Refom avoupbiory hehbafes®rice iwicth ned

wi th respect t LS ral lel. to,&he rkpi e i.ng.fage of the
adsor ption ch&gl? %Sjéﬁ% ?ﬁgfi%cg%s]tll t‘lu%E gsatqﬁe%@ﬁuc%%@%?g gg’?%élﬁrgtz"z%
spindle unit fopmed imentiee €8devfeseuppgloaigt ¢ heo gohdesnaiplordb b lantk a
space i s prodyced between t.he top face 502a of the,angl g,setting block 50a
and the spi nd? Sr#)tt%%pﬁgwd&e%‘é?l%Sé?pc?e%%r'flsglﬁ’eefgolﬁ%: Z'itlf)'fﬁe angl e
setting biockeldmgstad@nhovaedsf rao3 t Aeendvalred base t4e aplihlideanglie: setting
bl ock 50b whose tqp face $02b as an%gppgft surfacg S Egﬁlin d at a

pr edet er mi ned >PRE e BABPETt 85y h8 Soft s HTd BB1B i 8 Ind TS 5 T HE
novabl e base #Ablas déscarkefloainedeinTiiee eadvtae ] etlthes 8% hartdpbes434 cfs t he
angl e adj ustnent _nechani.sm 49 is operated to _jurn the |l e scr rod 494 in
The opposi t e BPFERARANA HREn LpnEhRar ECaE: of Y Hou ™ s TPRaRES dohke
opposi te di redBidan, rartenyall dofleral B2 satrew ibl ekt 485 iimstoovied dowr al ong
the mal e rew,rod 493 a 30 sult, the spindle unit support .menber 48
whose. engibenBheAsAy el 94 Srd § £ ERGagt S Th LRE ool GERERONANIG 4054 of
t he mﬁvabl e LE&ﬁda&é@b&Wzvbﬂlm}@kéQSm\ae:Sodmj alda)r@?jtmanlguirde%rf@majﬂél
together with the support ck 47, a i S a and, supported on .the 85
oot ace 50onsgAE Ned kD ToraL e dhe G RATR.gR et SRR AR mAPHEok 50
as shown in Fuhg.t6.tH8amvabeeflaatend g boheg eFd e p wserdtes sipitmitde four

e onst e 1oL G 153 b 26" SUBR I, S LE IR AR P 93, 45

result, tie centided raxilk 481 tdtegeoherywiphndhe 6dpplodtthedspikd B, whe¢ 6
bei ng. | nol i ned Bt S BT8Rt E Fired ssrbr o8 oy Fhe ARPe aPdmereisdte” ©
wor kpi ece hol dnrig feaces 38d§usted by an angle adjustment mechanism
which will be described later and then, the spindle unit
support member 48 is fastened and fixed to the movable
26 base 45 with the fastening bolts 52 upon finely
adjusting the angle along the elongated holes 483. An
engagement projection 484 to be engaged with the angle
adjustment mechanism which will be described later is
provided on the end face of the spindle unit support
30 member 48. The spindle unit support member 48 may be
integrated with the above support block 47.
The spindle unit support mechanism 4 in the
illustrated embodiment comprises the angle adjustment
mechanism 49 for moving the above support block 47 and

35 the spindle unit support member 48 along the guide rail



10 of the adsorption chuck 332 that constitutes the chuck table 33.
Accordingly, the cutting blade 63 attached to the rotary spindle 62 is
positioned at a predetermned incline angle D to the plane perpendicular to
the workpi ece holding face 332a. 15 Wen Lge spindle unit support nenber 48
mounting the spindle unit 6 noves al ong t guide rail 451, in the
illustrated enbodi nent, the position of the cutting blade 63 rarely changes

because the cester qfhmeaﬁgmahwjmsﬂaﬁlens file dleen D8 d@9r abmpidilsés set to
the 2U nounting _portion of the cutting blade 63 of the rotary spinpdle 62.
As a result, PRles sREQW Fog) 43 t WRORE MBRRE GPdh antd ERYELn§M ade 63.

Further, sinc otﬂﬁ&ﬁ)éw@r‘w&té&@?%r& ﬁ%%ﬁﬂ?ﬁ%ih@%éﬂﬁei@' nglie unit
6 is supporte ,n@!ééthe angl e 25 settlng pb ock in the illuStrated enbodi nent,

the selected p per M—ﬁé‘d’%ﬁfbr‘:@ EhA ‘Hépgtfa%ll‘} g A e end PoaHel @%anpl e
of the illystpat %%eeg%mvaﬁge ﬁagedhg ug haalaa@mtg@r%@@acﬂédneantl ng

t he splndle unit 6 Is supported he angl ‘e setting blo However, 30 a
pr edet er ni ned tasgtepnesydiset admmaée TYrewd addi a3 a@;%@mmbh@cﬂﬁm%ﬁm 49

only, wi thout usifig d 1o aNgbe SELLLBA RLothe HEnW Wibd A &atod, AR

illustrated clrti ng machi ne” conprises a casset for storing a
sem conduct or enafagerdénashalwodRpaete, ba mghgleebwltm&lt%lemgmmen’eans

13, & workpi epe SALLYLAR AN 08e 18NS Oy IPaRs 5. o 8 4R Ngl cer Vi ng

neans 16 and nent nea Isa mcrosco canera. The
sem condut® or S\xm]_:efrﬂlmemkﬁam:wt@dlenfarﬁrreairmmlth)e B¢ apechlbihnblhet or ed

in the above cass a state n ed on the fr 11. The
cassette J.2 &Y et%\Jtc%d ca%%]é??’egfrlgtﬁe'% ‘g%gowh Xhe@agna%]én?mv Slljp and
down by a i fbm@gmaentt tpaiojscnmbnsmmm w it hr itdfi sdestgagement shole
subsequent |y the 10 processing _operation of ge above cut g
machi ne. The gé’\r/ﬁacb%t}h%t’%?vmggr%ﬂ‘alﬁ §CHS &1 e‘*é Wodhted ]ﬁ}‘?ﬁ
frame 111 storekrivheprtddeinala sedaguogiold 49 3ofstternadskytichéh{ndee

sem condugt or fer 11 in a state of Dbein ted gn the &r 111 will 15
be si npl y(f?efé et gvefen*r&oﬁaﬁctv&r'wg?%ﬁ frel?erjeg?laytlécil’)”q:%e noved to
a taking-out pesidtbonbyft t’tehe/emailealscrrmwemsnd a9 3t.he cassette table 121 by
the lifting nmeans (g(r)t P‘i%tr}% %lgag%erseéthlenmnp c?éﬁg 6§k'§8b°”t nmeans

]
13 noves back and f r¥y Sem conduct or vva p05|t| oned
at the taki ngam# gmpareﬂ fforatiher lkmigdos q}igmsng\eartealex&aﬂ'hem 49 in

sem conduct or fer arried out to t wor.kpj e agi

carried onto the aJd]'s rpt |r5r¥eccﬂu%'§b%§§m8?%['he cﬁ%c%?? % § ?9131?]1? ?(I ng

t he abovezﬁhuﬁk)aZmaabheummoxB byctehéOtluzt nand m)\tmpnfaoé ISMaAmkpaece
carrying means apd d on §he adsorpii 3 he
chuck table 3§utqpacer Ea‘fﬁu‘g llgn ﬁé-fnfot e ?ean%ac]g}ﬁ%gctf%%\éf e(?gE?;E
noved to a poﬁatdeorﬁmlghanhelqutsrmei a‘laxgm‘m@inamqnsu]ﬂtm@ngntdmhleﬁl gui de
rails 32, 32. the kta 3|s 1R tioned rlght :Lon% a

al i gnnment meafd |ng I|nes f T e T4 e sehi £8nH3Eor {5l are
detected by ttaeralgﬂgnrmrglerm&hje?wmr}qmeqedm1d1p|gefa9|eoa3|2@1$D1:f| bheng. 35

Thereafte55 th é%¥§5lo%b %d%if?%%iéﬁké“égﬁEQitutes the above chuck
table 33. The angle setting block 50b has a top face

502b as a support face, which is inclined at a
predetermined angle to the bottom face 501b and is used
when the cutting blade which will be described later
30 is positioned at a predetermined tilt angle to the plane
perpendicular to the workpiece holding face 332a of the
adsorption chuck 332 that constitutes the above chuck
table 33. A plurality of angle setting blocks having
a top face which is inclined at an incline angle to the

35 bottom face are prepared corresponding to the number



16 the sem conductor wafer 11 is noved in the direction indicated by the
arrow X which is the cutting feed direction so that the sem conductor wafer
held on the chuck table 33 is cut along the predeterm ned cutting 5 lines
with the cutting blade 63. That is, the CE%ting bl ade 63 is nmounted on by
the spindle unit 6 which is positioned by being noved and adjusted in the
direction indicated by the arrow Y which is the indexing direction and in
t he directionoifndiecat @dghyst.he Barlrtow ws ehitdlor shdDeshsogyt t5my dngect i on
and is rotatably drjven. Accordingly, b Vi n e chuck table 33 |n the
CUtting feod BRI SR AsoRGN bR PO G o7 Boh: AL At B eRROga Nt he
sem conduct or egaftero A1t hel €ngn & hee€bifly baklex3508,c8lopal ong t herhe
predeterm ned cutting lines with 16 the cuttin%eblade 63 and divided_ into

sem conduct or t¥i BES e 1l B9 qubn Jéifi tohd0s: BP L6 pe4ar0 hRradnareedd from
one anot hey byatthel B&1 11 e tﬁzﬁcmﬁefalég.anﬂl;Qf@e%tetﬂaﬁ&éatm@élc is

sem conductor "wafer 11 nounted on the frane 111 are maintalned. 20 At the
time of cutti AglEvtedfirondiany kg dhus-opRA tike tad aingl &|sadet 589 as

descri bed aboggo%&eﬁpge §@1’)ndl e unialmgiﬁ(%umgggt @g EﬂeSHB@agaﬁrH‘géet hat

the central axis e fotary spindle econes parallel t e wor kpi ece
hol di ng face 332hyofnske taidsp it e gro 26t thndk B P4 neodStd + YiSidng richei ¢ddck
table 33 as s i.nEi enic. u IS t,at. i ght
angle to its gg’r ggelgé‘%aru%eoﬁﬁgoguﬁiﬁggbgég(e’e\g@fogatbé%%ebf%% %%e“?% ary
spi ndl e 60 i stpesigeoontdopdmgeneiguliasemd idie hoillesi &kt hobdingrfdice 332a.
30 Meanhi | e, ;Yo ¢ 1Garof arye SREAYIE OROf e L hes S £ i UDIdRE oy
inclined at a predeterm ned angle o the axis parallwel 1%° the® wor pi ece
hol di ng face 332®mwfitchechatiser p0Bon56Butk BB82stiatwesbristtid uthes fidmat@uck

table 33 as s [ i th em. cond ok r LS 35 ¢ t he
predet er m nedgg:\r%g “ér}hd:hg)si g%u?f%c?ﬁ?&&a%%é 1n\£€£§hxg%§&b§l‘engaab$%d§§ 63
nount ed on t h@hreotadroy s @B mihélé2und tpesigpantednembersé st moum themggt hacl i ned

at the predetermn angl. to th l.ane ,per pendi cul ar 1o, the .workpi ece
hol di ng fate 5524 ‘dgégr i%be‘@”a%gvg',ﬂirlntg egleFFﬁg{fDreaC{ e]éakﬁﬁodTSmnt, even
when t he wor kpuggeorisetiobbethet tap daidd tofandie dwgl bespkansgdripenmkli cul ar
to its surfac t he hal di ng,state of, the workpiece hel n t chuck .t abl e
58 1 not chafBed T RORd CREKERG LS AR T RIS SR BB KRBT Ll op
for detectinglad®dhdsgpeaittddedatt bhet hechinkpapgé eamfl tekisred ed¢t@dssi bl e
to cut the wo j.ece_ W t re-placing it when the cutting direction is
changed by 90%%% eerS%%'thl tbl%gcpi\?\brk of the sem conductor wafer 11 is
conpl et ed2@as descri Bedesmwiptihe dsuckubsbbeedx lly- gbidnng fi hehe

SCTLeoTSu o pURYRLL By T RS 4BSHAS SR T UERE, LS AR ARLE T
sen conduct or ewditcedidnt Themgaf i ees dhepsiad tentoatsdmavad By 81 vicscaayri ed
to the mashingp@%%&k 62 which is rotatably supported by the spindle
housing 61 and projects from the front end of the
25 spindle housing 61, a cutting blade 63 attached to the
top end of the rotary spindle 62, a £ixing nut 64 which
is screwed to a male screw portion formed at the top
end of the rotary spindle 62 to fasten and secure the
cutting blade 63 to the rotary spindle 62, and an
30 attachment bracket 65 which is mounted onto the rear
end portion of the spindle housing 61 and serves for
attaching the spindle unit 6 to the above spindle unit
support member 48. The spindle unit 6 is secured to
the spindle unit support member 48 by inserting
35 attachment bolts 54 into four bolt insertion holes 651



20 15 by the washing/carrying neans 16 to be washed. The washed

sem conductor wafer 11 is carried out to the workpiece placing area 18 by

t he wor kpi ece carrying neans 14. Then, the sem conductor wafer 11 is stored
in the cassette 12 at a predeterm ned pos]igti on by the 2u workpiece

t aki ng-out nmeans 13. As described above, dccording to the present

i nvention, even when the workpiece is cut at a tilt angle to the plane

per pendi cul ar fbenidd durtkeecatthe it ngratake &b tdred Wor kpaery halsl on
the chuck tabl e_30 is not changed, therelgy making it easy to carry out the

alignnent st eBOf&S aét dBELnEONReTGREd & § e B0 I51S RS I KPR CE! FHYE maki ng
it possible tgpeile td)piNQLEPLEGR V!ﬁ]!?ﬁ_&ltrtr GreRMiSEE NGt WheR (e c4i ki NY
direction is changed 90. = 18 What is clained is: 1. A cutting machine
conprising a BRddk 5t ABFea Had hg-anwBeRpie8® Ul disng fAade d sowetelifRy a
wor kpi ece,; a i Ral ' | i adl e f rPTPH kN tting
bl ade whi c5h cﬁ?é%lﬁgg mﬂipﬁgégge%g%@%ﬁegghlﬁgk%thaegls , aﬁ%baﬂggﬁsﬁi e unit
support nmechaplsm for supporting the spindle unit in such a manner that it

can move in a CU“ifﬂedkhgﬁm@lﬂ?{@e@déﬁa' ghet %_pti*}FdY‘Qr&HE‘ECEu%%JD&Q (g
face, wherein 10 the spi e unit support nechani'sm conprises a rnovabl e
base whi ch i smaowas ysmli 4pbsed siuppo rhtinignd hié repindd eperpendbcalrar to the

wor kpi ece hol di . i i i IS PLQVI 0 S| ce of
t he novabl e bgéggtnlﬁ%%ga&%grd%?fe{]gﬁr)neggéggﬁ’re vat tr}‘?lee rggg'iuuééﬁggtaéggﬁﬁn%l e
unit suppdrt se whanlesofovdis ysgisgdsediai bng ,t thaggui de, r aible and
nmounts the spindle.unit, and.an angle adjystnnent chapi sm ftor noving the
spindle unit §g%6‘§ﬂm%ﬁb”é‘}9%\f§oﬂ ?hg 8 't}e“}%irl?lg%eagpu‘gf't §e§r§)gefce€ 20 2.
The cutting neohithe oforxkpiecé, holierimeg fheecsner oof the sdswvatpirieomadi us
of the guide rail_ .i t,.to the tLi bl.ade nount i ortjon .of. t.he
rotary spindl 881155}{ ?.Ssﬁﬁehaghtcf?lﬁ%%%é%se to ec(f%?ﬁii(l,p'g\ﬂq& it 1a}?1%l e

adj ust nrent nedkanisihednperednbelmbe screw rod turnably supported to the
novabl e gg,se and a ,_ggvggl e feo | e ﬁ%rewcp.l ocjl_g tg tg J._screw‘_ied to the male
screw rod and to be engagéd Wth FRE SSHHE UntE T Eddide t RefBEM™ 30" and

t he spi ndl e uRiy.sBppdrite rETYle: sagbdad Wilidck 0 aovlabse bermrdoan sareav bl ock
is moved along

o Toued S ong IS DO QU 05 ERUdY LTINS TP SoREiHR Ly Ve
machi ne of cl atmabhedeoet hetev@abfjbebase 45 as described above. The
spindle unit support member 48 is supported by the top
20 face 502a which is the support face of the angle setting
block 50a. Therefore, the central axis of the rotary
spindle 62 of the spindle unit 6 mounted to the spindle
unit support member 48 becomes parallel to the
workpiece holding face 332a of the adsorption chuck 332
26 that constitutes the chuck table 33, and the cutting
blade 63 attached to the rotary spindle 62 is positioned
perpendicular to the workpiece holding face 332a.
In order to position the above cutting blade 63
at a predetermined angle to the above workpiece holding
30 face 332a from the ordinary cutting state shown in Fig.
5, the fastening bolts 52 are first removed and the
handle 494 of the angle adjustment mechanism 49 is
operated to turn themale screwrod 493 in onedirection,
as shown in Fig. 6. When the male screw rod 493 is

36 turned in one direction, the movable female screw block



I 9 adj ust nent nmechani sm has an angle setting block which is selectively and
det achably nounted to the novabl e base and has a support face for placing
the spindle unit thereon and supporting it. 5 . A

A AAAAAAAAAAAALAAA A A33(S "+ K5l IMNQUWN  Tj *
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unit 6 mounted to the spindle unit support member 48
is inclined with respect to the axis parallel to the
workpiece holding face 332a of the adsorption chuck 392
15 that constitutes the chuck table 33.

When the spindle unit support member 48 moves up
along the guide rail 451 and a space is produced between
the top face 502a of the angle setting block 50a and
the spindle unit support member 48 as described above,

20 the angle setting block 50a is removed from the movable
base 45 and the angle setting block 50b whose top face
502b as a support surface is inclined at a predetermined
incline angle to the bottom face 501b is mounted to the
movable base 45 as described above. Thereafter, the

25 handle 494 of the angle adjustment mechanism 49 1is
operated to turn the male screw rod 494 in the opposite
direction. When the male screw rod 493 is turned in
the opposite direction, the movable female screw block
495 is moved down along the male screw rod 493. As a

30 result, the spindle unit support member 48 whose
engagement projection 484 is engaged with the
engagement hole 495a of the movable female screw block
495 moves down along the guide rail 451 together with
the support block 47 and is placed and supported on the

35 top face 502b which is the support face of the angle
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5 the movable base 45. As a result, the central axis of
the rotary spindle 62 of the spindle unit 6 mounted to
the spindle unit support member 48 is positioned in a
state of being inclined at a predetermined angle 6 to
the axis parallel to the workpiece holding face 332a

10 of the adsorption chuck 332 that constitutes the chuck
table 33. Accordingly, the cutting blade 63 attached
to the rotary spindle 62 is positioned at a
predetermined incline angle 0 to the plane
perpendicular to the workpiece holding face 332a.

15 When the spindle unit support member 48 mounting
the spindle unit 6 moves along the guide rail 451, in
the illustrated embodiment, the positionof the cutting
blade 63 rarely changes because the center of the
curvature radius of the guide rail 451 is set to the

20 mounting portion of the cutting blade 63 of the rotary
spindle 62. As a result, it is easy to align the
workpiece with the cutting blade 63.

Further, since the spindle unit support member
48 mounting the spindle unit 6 is supported by the angle

26 setting block in the illustrated embodiment, the
selected predetermined angle can be stably maintained.
In the example of the illustrated embodiment, the
spindle unit support member 48 mounting the spindle
unit 6 is supported by the angle settingblock. However,

30 a predetermined angle may be adjusted by the angle
adjustment mechanism 49 only, without using the angle
setting block.

Returning to Fig. 1, the illustrated cutting
machine comprises a cassette 12 for storing a

35 semiconductor wafer 11 as a workpiece, a workpiece
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5 a tape 112 and stored in the above cassette 12 in a state
of being mounted on the frame 111. The cassette 12 is
placed on a cassette table 121 which can be moved up
and down by a lifting means that is not shown.

A brief description is subsequently given of the

10 processing operation of the above cutting machine.

The semiconductor wafer 11 in a state of being
mounted on the frame 111 stored at a predetermined
position of the cassette 12 (the semiconductor wafer
11 in a state of being mounted on the frame 111 will

15 be simply referred to as “semiconductor wafer 11”
hereinafter) is moved to a taking-out position by the
vertical movement of the cassette table 121 by the
lifting means (not shown). Thereafter, the workpiece
taking-out means 13 moves back and forth to carry the

20 semiconductor wafer 11 positioned at the taking-out
position to a workpiece placing area 18. The
semiconductor wafer 11 carried out to the workpiece
placing area 18 is carried onto the adsorption chuck
332 of the chuck table 33 constituting the above chuck

26 table unit 3 by the turning movement of the workpiece
carrying means 14, and is suction-held on the
adsorption chuck 332. The chuck table 33 that has thus
suction-held the semiconductor wafer 11 is moved to a
position right below the alignment means 17 along the

30 guide rails 32, 32. When the chuck table 33 is
positioned right below the alignment means 17, cutting
lines formed in the semiconductor wafer 11 are detected
by the alignment means 17 to carry out a precision
positioning.

35 Thereafter, the chuck table 33 suction-holding
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and in the direction indicated by the arrow Z which is

10 the éutting direction and is rotatably driven.
Accoidingly, by moving the chuck table 33 in the cutting
feed direction along the lower side of the cutting blade
63, the semiconductor wafer 11 held on the chuck table
33 is cut along the predetermined cutting lines with

15 the cutting blade 63 and divided into semiconductor
chips. The divided semiconductor chips are not
separated from one another by the action of the tape
112 and hence, the state of semiconductor wafer 11
mounted on the frame 111 are maintained.

20 At the time of cutting the semiconductor wafer
11 with the cutting blade 63 as described above, when
the spindle unit 6 is mounted in such a manner that the
cent:ral axis of the rotary spindle 62 becomes parallel
to the workpiece holding face 332a of the adsorption

25 chuck 332 constituting the chuck table 33 as shown in
Fig. 5, the semiconductor wafer 11 is cut at a right
anglé to its surface because the cutting blade 62
attached to the rotary spindle 62 is positioned
perpéndicular to the workpiece holding face 332a.

30 Mean?hile, when the rotary spindle 62 of the spindle
unit' 6 is inclined at a predetermined angle 6 to the
axisiparallel to the workpiece holding face 332a of the
adsorption chuck 332 that constitutes the chuck table
33 a% shown in Fig. 6, the semiconductor wafer 11 is

35 cut at the predetermined angle 8 to its surface because
|
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to be cut at a tilt angle to the plane perpendicular

to its surface, the holding state of the workpiece held

on the chuck table 38 is not changed, thereby making

it easy to carry out the alignment step for detecting

10 the area to be cut of the workpiece and making it

possible to cut the workpiece without re-placing it

when the cutting direction is changed by 90°.

After the cutting work of the semiconductor wafer
11 is completed as described above, the chuck table 33

15 holding the semiconductor wafer 11 is returned to the
position where the semiconductor wafer 11 has been
first suction-held and release the suction-holding of
the semiconductor wafer 11. Thereafter, the
semiconductor wafer 11 is carried to the washing means

20 15 by the washing/carrying means 16 to be washed. The
washed semiconductor wafer 11 is carried out to the
workpiece placing area 18 by the workpiece carrying
means 14. Then, the semiconductor wafer 11 is stored
in the cassette 12 at a predetermined position by the

26 workpiece taking-out means 13.

As described above, according to the present
invention, even when the workpiece is cut at a tilt
angle to the plane perpendicular to its surface, the
holding state of the workpiece held on the chuck table

30 is not changed, thereby making it easy to carry out the
alignﬁent step for detecting the area to be cut of the
workpiece and making it possible to cut the workpiece
without re-placing it when the cutting direction is

changed by 90°.
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spindle unlt having a rotary splndle for mounting a

5 cutting blade which cuts the workpiece held on the chuck
table, and a spindle unit support mechanism for
supporting the spindle unit in such a manner that it
can move in a cutting direction perpendicular to the
workpiece holding face, wherein

10 the spindle unit support mechanism comprises a
movable base which is movably disposed in a cutting
direction perpendicular to the workpiece holding face,
a guide rail which is provided on the side face of the
movable base and has a predetermined curvature radius,

15 a spindle unit support member which is movably disposed
along the guide rail and mounts the spindle unit, and
an angle adjustment mechanism for moving the spindle

unit support member along the guide rail to adjust the

angle.
20
2. The cutting machine of claim 1, wherein the center
of the curvature radius of the guide rail is set to the
cutting blade mounting portion of the rotary spindle.
25 3. The cutting machine of claim 1, wherein the angle

adjustment mechanism comprises a male screw rod
turnably supported to the movable base and a movable
female screw block to be screwed to the male screw rod
and to be engaged with the spindle unit support member,
30 and the spindle unit support member engaged with the
movable female screw block is moved along the above
guide rail by turning the male screw rod to move the

movable female screw block along the male screw rod.

35 4. The cutting machine of claim 1, wherein the angle
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base and has a support face for placing the spindle unit

thereon and supporting it.



