_;e3eOJJKDL@/I|NGWW”"MWMWWCI NG METHOD 15 MAY 2002 G00002 Field of the
| nvention The pre on relatestto a dicing nethod of 5 cutggmy%ﬂz

wor kpi ece into the fonissf a lattice by dsing a cutting blade havin
“annul ar cutting edge. DESCI‘IE'[IOI’I of the Prior Art In the production of

o condee o oMM ndye e 18 el oo

ned |nto plural rectangul ar regions by cutting
lines called first sicets and second streets that are arranged in the form

of a Iattlcefpatitf n t}gﬁ ﬁg}ae determ ned circuit pattern is formed on each

of these rect & 15 plural rectangul ar regions on each of

whi ch the circuit mad tirasdias heemtdionnedlanesctlo iantdddind wethald pifeces to
obtain so-called sem conductor chips. The cutting of the sem conductor

wafer is BsudUEFiNG @ MPTRRLIGRE JditRy tRepEoams Odn & datitiGeapyarsi®d @al | ed

di ci ng appar @w&ln@%l%%éilrpam@wra%@drs RAYiRRedayd.h a cutting bl ade
54 that is shown in Fig. 5 The cutting blade 54 conpri'ses a base plate (

hub ) 541 and an annul ar cutting edge 542 provided on an outer peripheral
portion on o t pl ate 541. The cutting bl ade 54
that is generl?:%ﬁ%y 11%1 %ﬁﬁbtq{ﬁ ﬁ(}g %%g nmount ed bei ng sandw ched between a
flange portion 572Zmtha p‘nqdummmeeﬁicanduathmldﬁ\ng:és afige S&nple,itting
the a pI e 541 t tQ rt| 57 h ixin |.ange 57
attached ra%esﬁgncﬂng}%glglgﬁt% rﬁ‘oye s?c’(]:erm Wi tr?éﬁt% Oljhé“%cfifeﬁg ange 58
onto an end csfeottlmnfed(umg:of Ip&rmgaleecffhegﬂﬂ)amrkgnene by cmveithgdrirsdsat i ve
to each ot her Jug u%ti{]g b] ade 54 nou ontt r.ot ary SEI ndlg 56 in a
di,rection at Cﬁla'fﬁ gPesS ot he §Fy°8 aﬁr%? § P ufEPngr bRA%RI 54 t o
execute the atd ifegm B&eadnatﬂgceepéledeﬁxﬁ Cativdl | &0 ot e tSex roudtl ucitrayu af er

35 into the formof a gttl atteé%ﬁ the cuttin Blade 54 2 15 MAY
2002 will noRWEFdFi eafr 88 FRgrapgu RIFF§919ns r efft®nce

numeral 13 denetes a:@@ﬂrpgm@ictﬁgl\wsebnwm ioF Wi MR Ge-dud the
treated, and on the surface thereof_ are fornmed plural, first streets 1la in

paral l el witPELEF oA BeehEMeach arse G Jé’ttroeéi%dlffﬁiufaélr RIEGES 4 al | el

wi th each ot faﬂ:rtalm %dﬂdaqqtéd)rse?ﬁlddmtct@wl thmef thetipgr eet enéla.
Referring to Fig. 7 ( a ) , a seniconductor wa er 11 is so posi ti oned t hat

the first stEEBISONMNGHA WRERIo WS MEddildy dareciadh Pyt it Yssing & recti on

of moving a Wrddaisees Tt thth o Wlddid tds JodNAL QN Y ApAdts X and the
cutting blade 54 is brought to a side edge of the sem conductor waf er 11

Here, th30cutdicighPaparsiussisqawiPnathivitheasiuetng thadmsd phatelsal is
on the side QfhAf EABV\M&G% fe@h@%@étiﬁ@?b&%@é@@ Opflé'\@é & bade WH £k 1 S

the workpiece to be treated, i. the 15 si of the cuttlng edge
542 is | ocat ddwdn bhé %ﬁﬂe@hﬁl%l@éc@ﬁﬁeég edge 547 Provigeq damaamytriexi ng

di rection indj épg% Cte r%%%ﬁﬂone %rm S O oFF! eheaa%@a %geefé)mard

cutting stepls to cut the |rst streets _
sequent i al | y Ted cuageitria blalde éﬂe@bercngSageneraééﬂi pglied malimbpdeels

25 mounted being sandwiched between a flange portion 572 of a
fixing flange 57 and a holding flange 58 by fitting the a plate
541 to a tool-mounting portion 571 of the fixing flange 57
attached on a rotary spindle 56 and then by screwing the
holding flange 58 onto an end of the fixing flange 57. The
30 workpiece is moved correlative to each other to the cutting
blade 54 mounted on the rotary spindle 56 in a direction at
right angles to the rotary shaft of the cutting blade 54 to
execute the cutting.
The dicing method of cutting the semiconductor wafer

35 into the form of a lattice pattern by the cutting blade 54



.20 sem conductor wafer 11 and the cutting blade 54 correlative to each
other in a direction which is the cut-feeding direction indicated by5awaY 2002
arrow X and an index-feeding for noving tthe cutting blade 54 in the
"indexing direction indicated by an arrow Y1 after one street is cut. After
the forward cuiting 25 step has Rheen finished, a.rotational positioning
step is execd’fJ(a\]d1 trg)"‘f FndF%Qrééﬁgc%ﬁaﬁﬁeofech? tfltFaWQ 'dngr? z:le]sg‘a 'shown
in Fig . 7 ( wefererde tthalertdle 13egonct ¢ reeeemicbndne tioecehedrivhidie is
cut-feeding direction indicated by an arrow X. At this_nonent, the cutting

edge 542 of tHe HAGKRIGAR d@ePB4tieatRf s@nhensithe BT fRee tieHrald &y on

of the sem cofd O MAAN riksWhiehebts LIt Wor kBr@E§ e1NFNBh Yead D& tHEA | NY
edge 542 of the cutting blade 54 faces the downstream side (upper side in

Fig. 7) ih tHnd idexialg seiqcaet iséaeetai éabeforpedninrpanaiiel Thdgh aasterring

to Fig. 7(d), ls . tti
Soep n whi e Eord Peo3RRand ot s AiaP oy en furt Bt et At or
waf er 11 and the ®Refemgirsd dadeFdgrr el aj i e stemicactiutteer wafiea Hirisstsocon

which is the cut.-f.eedi di,rectiqn_indica by.an_arrow X and the..

ndox- f eedi ngdr SO e TR Bag CoP GAEE5A 1 KL Fec| ek Ny A SRS | on

i ndi cat ed by direectricyw (¢hatf tHy onkirsdotaein e Mreme W wirkpdxeeutfed
sequentially and repetitively. According to the above-nentioned. dicing
rorhod. | 0f S I Dot lRTABEOIRhEDATERY LY TGP HaEi88 THAdn!

i ndexi ng dir e hepufhbdicatLddydge b@Wwhe'deRR8oXdhciBkam fidr PPSSidd t o cut
the 10 sem conductor wafer 11 into the formof a lattice along the first

streets 1la dtf FHETdBGoRbade Nels S8 SO BRPSSHERCHISE BreARIE A ty

can be obtainad. jkhof RehABaWR- SEMH ARRErkkaifey 18y RedthBEIonddtee gt ting
edge 542 of the cutting bl ade 54 undergoes great damage 15 and becones no

| onger usabl @af&oid VRiFR ifoithecuerkpiere étobe tiemtedu tii-9g bF Bk tThsst be

frequentiy reneueds &s%ﬁ%egﬁl\ﬁlre 56" £856 Ot £P S thel upderdgrlsiand for
repl acement. SUMVARY OF THE | NVENTI ON 20 The present inventors have

conduct ed kedmpnariyide &n Bidorh) Lo amvastaxgare difectdoseindigabeddx o t he
cutting edge IS : fall ow fac i he
g edge gnd. hayeydl %&P%ﬁ%%for g%g‘\’/‘? Q&) fact o i3l ?%%l?@%ﬁ by

sem conduct or wafer i s nounte : a tape, a pe

the cutting iis ehéefoeddiadcetitthierl walpt kgt sdalests bia byreequgnet ianldLyf | v
when cutting qf;t f.er | .E’EBQJ e q ' at a
speed as hi gr?q’éjs %%%Oﬁt%é%bp%{%%r pm %ﬁ&el%élf{l‘% fcﬂgﬁn{)@écaegmo%fgf may
hit the 20t esqmedqrhratiorrdgded41ad afdttle cadd iplgabé aB415 éfcartelatttvag

bl ade 54 as shown.in.ki g .6 _to. pbife. i : CLfLing : . damage
the cutting chéggh%t eﬁgtahé;l%%tﬁlpc%rg%gl%g%ﬁe%%ggtg e |gl§652%lr3ino%%érjll uct or
waf er 11 of admfiisletiedkdyshaperrow Pand am aAndesrdlcledimg $harpovingnche ar
pellets are fgr on .t ter ri . LeLng. due iy t

i sic 1 ko sha ot bt et R PHSEXSRY hrPelkibhoiBiSetled iy ap

adhered 35 atarymat Yicaftartome edxemt tihectiape Atz r ahe oreardtautbeingen
4 15 MAY_ 2002 .t he bas | ate. 541 and the cutting edge 542 to dgmage the
e S P

cutting 2 gesg‘ - &g X Hhebud SRR Jp?réjsré%ts' ert or s,
it was found exatutaseronbepnt tige painlitionddotdrowatert he sy 9@ Gevhees dde
cutling edge 542 0f \fiebare. pl 2o, 242 413 BLOYHASS 200, IV, Lhe putilog edoe
in the cut-feeding direction indicated by an arrow X. At this
moment, the cutting edge 542 of the cutting blade 54 is on
30 the side of the unworked region of the semiconductor wafer
11 which is the workpiece, namely, the cutting edge 542 of
the cutting blade 54 faces the downstream side (upper side
in Fig. 7) in the indexing direction indicated by an arrow
Y2. Then, referring to Fig. 7(d), the plural second streets

35 11b are cut by a return cutting step in which the cut-feeding



.6 does not occur since there is no base plate 541 and hence, the pellets
that have flown do not bite into the cutting edge 542. 10 It is ther@ﬂgwqmz
an object of the present invention to prdvide a dicing nmethod capabl e of
" preventing the cutting edge fronlbelng damaged by the flying pellets forned

by the cutti 0 . 1t GGQ th V. aoned

accordi ng to@gﬁé$$Yré$qz % &W% nggg %f&gﬁp qg’%“ﬁglﬁgcaﬁ?%%d of
cutting a mocbprem&thaEIﬂg ehuhabthersinsar@ﬁf@ctnmﬂﬁdhi@hpﬁéaihél W t h
each ot her and plur econd streets formed in garallel wi th_each other in

S
et B e LR ing LRt PRoLRaLORERY Y AR RkHev T AN Sl 6 al ong

said first sahaes;Sféteﬁ@Iﬂbﬁ%@&@lgseﬁeeeh%t%glma@e & 4CiHh tipfedi Rhegdenhavi ng
20 an annul ar cutting lp? formed al ong the odter peripheral portion on one
8=t

si de surfﬁacedéf—’eétbaéel atedubyr Bhe agaiaw 8¢ @ffemengodt eeriphiasebeerhe f
f t tt t t f., f ts
| rst cutting,g QPe'é‘:{%igg%u%@éHﬂllfy a’rgcgrreﬁsrtﬁetﬁre% Cﬂécgilc& ng o oo

sequentially repeating t eedi ng t10oni ng 't he wor
that the firso theeshgvermenniomed (xi;tGJfregadnertgladi,r@ctfloarwamddahdrreburng said

b i o LI S

cutfeeding directron an nDV|ng sard
sai d cutting(bhddeatedriey atrincers § leand Yﬁheﬂak&@ in p@ssnldleex i cacttha at

right angles to.the.cut-feedin i r.ecti ta i nde e .gap of _said first

Gt oot o1 SERLPORARCHRE TR AT ol ST PRAWAPER SF o A0 P S PLERICERE! ng

step has beefiirkdistesetsaild watkphetdond wrredtby 1 abprasetasyanedrangl e
to be positioned so that said second 35 streets are in the cut-feeding

direction, aH8°9aPHCEBFELNgtY §aB5PRPGPHBODERt ade is positioned at one side

edge of said wor kpheeﬁesabébatméﬁtgohaaed@b%g REtpahd HHM;V@Q btgde faces
t he side of the unworked regi on of said ece; and the second cutting

step in whi cRukting edgeP4dfttmgptting bla e 54 undergoes great damage
15 andbecomes no longer usablebefore it is wornout. Therefore,

the cutting blade must be frequently renewed, resulting in

an increase of costs for the tools and for replacement.

SUMMARY OF THE INVENTION
20 The present inventors have conducted keen study in an
effort to investigate the cause of damage to the cutting edge
and have discovered the following fact. That is, though the
semiconductor wafer is mounted on a frame via a tape, a pellet
\ formed by the cutting in the forward cutting step may peel
25 off the tape and fly when cutting of the wafer is performed
by the cutting edge revolving at a speed as high as 20,000
to 30,000 rpm. The pellet 110 that peeled off may hit the
outer peripheral edge 541a of the base plate 541 of the cutting
blade 54 as shown in Fig. 6 to bite into the cutting edge 542
30 to damage the cutting edge 542. When the workpiece to be
treated is a semiconductor wafer 11 of a disk-like shape, in
particular, small and sharp triangular pellets are formed on
the outer periphery by the dicing due to its disk-1like shape.
The sharp pellets 110 peel off easily because they are adhered

35 at small contact areas on the tape 112, and bite into between



.5 positioning step has been finished, the plural second streets are cut by
sequentially repeating the cut-feeding for noving said workpi ece anﬂSSﬂqun
cutting blade correlative to each other i4n the cut-feeding direction“a

"the index-feeding for noving said workpi ece and said cutting bl ade

| ati 10_each other. jn the index direction at right, angles to th
cut - eoi ng dRection B 1 HaAL (8 G5 Gl S8nd 14 Feofetade Fhfer . | n

order to acconptt iy tddgealmore- menti oned obj ect, according to the second
i nvention, there is provided a dicing nethq%& Ezggttin a sem conduct or
n

waf er rounted on FEPEHSLMESVE £ 5% dp@Lafitl I REF ST SR T YV etoLSy s

formed in pargl hgls WollndeaBhtobver Wkh RN le13@¢and) ¢t£6R4 S fridmd den
parallel with each other in a direction to intersect said first streets at

a predet ePni PN e Carbaggseddr fHidkspisthedasamdasai 84 sebomrosidest s by
using a CU“'é}ﬁ? q{iacdech*éa\‘:h%i%g éggénﬁﬂbartﬁggéhgﬂ%ﬁ%fﬂmvﬁe% the

outer peripheral portion on on e surface ase pl ate, rei'n said
di ci ng net hodé cogsr neesocthe sinc thetre ng ¢ dpsen phaiteh58 heanpd drealcd,i r st

posi Ci oni ng (HiE BERESRERtbriali 21008 Trap RELH: 15 SBP Pk & adoe ne

cut-feeding digzction and fox noving said sem conductor wafer and said

' d | at i h her, i t-feeding di L d
The | nGeR0f eedi ng Tor SRR E4F 28ePSBRALEE o S ReFEre SH S (¥

bl ade 30 cor rptdtidealdd Gag met héd dapadi e @ﬂ?xediem@hgqm@but'tghg ey es to
t he cut-feed%gg{direction to index the gap of.said first streets; the first

rotational posiq® BRLAG dggr@qurpmp@rﬂéfitgrﬁpg%@gw ifoLmed kY th§ Ut Nas been
finished, said seni Uit Ao IxEIidS dH ALt RIRIEOPRRE ,angl e to
be positi C)nEdacscoordi(Sng to the first invention, there is provided a dicing
15 method of cutting a workpiece having plural first streets
formed in parallel with each other and plural second streets
formed in parallel with each other in a direction to intersect
said first streets at a predetermined angle, along said first
streets and said second streets by using acutting blade having
20 an annular cutting edge formed along the outer peripheral
portion on one side surface of a base plate, wherein said
dicing method comprises:
the first cutting step in which the plural first streets
are cut by sequentially repeating the cut-feeding for
25 positioning the workpiece so that the first streets are in
the cut-feeding direction and for moving said workpiece and
said cutting blade correlative to each other in the cut-
feeding direction and the index-feeding for moving said
workpiece and said cutting blade correlative to each other
30 in an index direction at right angles to the cut-feeding
direction to index the gap of said first streets;
a rotational positioning step in which after said first
cutting step has been finished, said workpiece is turned by
a predetermined angle to be positioned so that said second

35 streets are in the cut-feeding direction, and said cutting



.15 MAY 2002 that said second streets are in the cut-feeding direction and
said cutting blade is positioned at one side edge of said sem condjcﬁt ﬂr 002
waf er so that the base plate of said cutting blade faces the side Of Ne
“unwor ked region of said 5 sem conductor wafer; the second cutting step in

whi ch after id first rotatiopal positioni step has been finished, the
bl ural  second it tF PO & GRCDIEOTE AP G445 B $%UnVOREPIRECTAE Peige

toward the ceyil valseSpldteedt it MRS Blabe £0cesatratd pdd Yoif @peating
the cut-feeding for noving said seniconductor wafer and said cutting bl ade

rel atively i MawREkaf He@m@idispder Wox kpdgCetie anddex- f eedi ng for noving
sai d_sem conduct ore ke oaRoRl the W i qbladen etebt vel i hels duder

direction at right angles to t ee Irection 15 to index the gap
of said skcombssitrigatigg shep Sesoheen dtiatistveal, plos iptlliverilngecer sitresttisch

after said s i i ni shed ai 2[1.C r. waf er
is turned byea%gggggéiéss u%&il%gg?g?cg%ﬁé%%iﬁéﬁf Fgﬁﬁggle?ﬁg]ﬁe%ﬁ%&ﬁggot her
si de edge of ssaidl vt kyeidoo rchdc tsari dnvafert ing laidet kertedatpivat ¢ osiedehof
said cutting hlade.faces the side of .the unworke egi on of _said

S conduct ot i e EROLa SRt Srh R @ hhg Tiesr 165 hg dogecond
rotational pemvinisaddswepkpascédeatiy fdaiicshadrihg bl adal cdbrseponte slor eets
are cut over the remaining half region fromthe other side_edge toward the

center of0saifReMtdGTdid FhandmeeXp i 1ITeGhdm® &t ¥ 1985 NIt §St ke the

cut - feedi ng fQft RAJIh AL HeS€DD K @RI O tﬁ@fferp 8% 5idf debbhlishy dilrade
relatively in the cut-feeding direction and the index-feeding for noving 30

sai d sem conduct oFUAETET radd $FIGETC Ot BFEHPdE )y dhgt pheMe-menitieneddex

direction at Jﬂfﬂ&ft,aﬁ%%di%gtﬂ?t%étéé@@ﬂ& NGl 8 ORhERel [ FNiRAP Of
said second streets. BRI EF DESCRI PTION OF THE DRAWNGS 35 Fig. 1 is a
per spective A é&cdndamgibpdgo hpHitatng awhemhconducsoppwaPepnamounted @ i ng

appar at ugs used ¢hgf PEE £ of .@a\%@a %Pﬁ ﬁé@iﬁ'% gﬂ%‘ﬂ}ﬁd f%s&h@t?é@?E oilrfc{j\é/&.rl | on;
Fig. 2 is a perspective view illustrati maj or portions of the dicing
appar at us shearalled yith; eaclFiofphey asdapinesd isdagid atiregtehEoxined rig

met hod accor qj t : r@w . the. gtV L oN.. El is a
view il lust rgita:l%dl %112@%1?‘31%%&‘@ %Igggcacglr'gléﬁgf otgrqloﬁ%ﬁg%rﬁ)gélgﬁeé#% t he
present invemttimagtsFiag. abpredetsentinedadnglew aléngtsatd N sststsatreattser e 10

a cutting blade, tg.b t.e e. di ¢cLng app IS ched onto a
rotary spi nd%é]doﬁ%aldgl?{%i%%éj %FggsggFPg.ﬁélg% %%é%%?% akfl%lsée\;;}v]a}‘ﬁnt%tarnati ng,
on an entar gedhmsdare aftmBajopredue tficamsed alsinat ehshent e pemipdreduadt or waf er

: |S| Egt r g%/i ;ge}paocrg:t&:?ipgg}qbl&%%e s}%ge:’mélir a'f:ieg'ofaa Jb5as'é:i %‘1a7tei,s we})e\ijeelvl\{ said
dicing method comprises:
the first cutting step in which the plural first streets
, are cut by sequentially repeating the cut-feeding for
25 positioning the semiconductor wafer so that the first streets
are in the cut-feeding direction and for moving said
semiconductor wafer and said cutting blade correlative to
each other in the cut-feeding direction and the index-feeding
for moving said semiconductor wafer and said cutting blade
30 correlative toeachother inan indexdirection at right angles
to the cut-feeding direction to index the gap of said first
streets;
the first rotational positioning step in which after
said first cutting step has been finished, said semiconductor

35 wafer is turned by a predetermined angle to be positioned so



.method; and Fig. 8 is a graph showing lives until the cutting edges are
damaged at the time when the sem conductor waters are cut accordi ng5tMaytig
conventional dicing nmethod and accordingéto 20 the dicing nethod of the

* present invention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The

di cing nmet hod.according to an. enbodi nent of the, present invention will now
be_descr | bed TRt ISAC D5 EPRPE AR et OB E B o RRRA A TEP T S0t AGS Fro
1 is a perspegtidveuwdtdtgobladd disngozppdioaleds atobneekfidenedget BE ghéting

met hod of the present invention. The dicing apparatus shown in Fi % lis
equi pped W t I SIGHRGUTE OF0 WL S &P §rhétr'%ga1?rg{)ﬁ B3k 29 S35t F8FTREpe. 30
As shown in HiGde? falde® RAESisNGel @ ComRr uaGDrked! 2lgQRar prhasgqpl ate 2, a
chuck table mechanism 3 di sposed on the stationary base plate 2 to freely
nmove in addi re@licomduediogat@desy an arrow X which is the cut-feeding
direction and hol t rkpl , i ndl e or, C I:Sm. i sposed
on the 35 stati ongr%);e %%é’\e%& %Itugﬁg'ntgﬁ Sf%%lgeﬂy n@\';gﬂi r?tfg'régi ?ggfil orprﬁlsg'di cated

s 15 MAY 200Zdhatamnadr gwsY tileindmg $ telpe hiasd deleng fdindedeidon thei pdatriadn

per pendi cul ar tco tqhe dier gcti on | nﬂi cat ed ?)% tfhe ar.rowa whi.ch is th
cut - f eedi ng FFEXT S *SERd*EE B hdT =M df SPBSBaTHRM HES s gree
support nechatigemtbward el yemrer iof &alddiseadiconductdirc atagerbyyan arrow Z
which is bhe cutting-in directian. The chucl% tgbl e nmechani sm 3 ingludes a
support pPat &SR d T6R S0 I Ty 16584 NEl &CE B Is E@dFed

thereto with gnilcdindieudd Rerbel45d 3aid ¥t gLhgdIAid $e33tand192id@he
arranged on the support plate 31 in parallel wth each other in the

p .
direction i nACaIEE By % AT EFFIRHEN A% 10REEKR TEEEHEI3EORI BPBERE 561 he
guide rails Z2mRGndidtdrf Haeky MYl éu@tiﬁ%'ﬂ;!l%{(&és pdiaatigdihyid Rgear row

X. The chuck table 33 conprises an adsorption Chuc upport plate 331
movabl y 15 dildyeedisgcthen@lh ddahdi fBIBes &1 the, cahdf aed g sHggcdd-cdhuck

332 mounied Qi LHRIAISYHPYQN HUGK S WRAHY Rhdle33l, and holds the
wor kpi ece such as a di sk-11 ke sem conductor wafer on the adsorption chuck

332 by a suction rfdenseciead rotagioghdwaosThaeophnekstapl &n dvitniadihey

i ncl udes a drd.« g%q:rb% .f | t : -ts%}%{ .3d ong the two
guide rails 3§2a\i§.1n 32 |¥n%lﬁgtl§%'eégé:ﬂo%sn %(?g?gg'lﬁbly td:' %r%rl?yv X. The drive
means 34 i nclagfdsonfustcst wafey tshtuzoed bod 884dedieposad Haldantting t wo

guide rails gﬁﬁéd |4 sRar I | Y r.ce such as a
pul se notor orliftﬂdgzﬁ&?vﬁéfﬁg g:ﬁeswr%ﬂé[rh?lgixe?eéﬁéﬁ Fbyfs%%rl;a:ded rod 341.
The ext e2fal |sentincaatiert oroda 84t siosthat dhellas sppabetsdde af satid and iovgd, by

a bearing bl %4 t j t YRR % e?ftl q}is
transm ssi on%g%up gfc?éégs{ ellfésssgﬁge%%eat&e [ﬁgmf%e gltrjttrp lao;rhé)f Sgafq he pul se
not or 342 t hrssmnglvcnduedoot ivarfeggarantdhat 30 is not shown. The externally
t hreaded rod 341 i.s SGr Cg t.0 ' ter.nal“{.thr t_hr -rhneformad
inan internally t reeadlgy Idoc tj(narrmotgtrs%%v\]hr} 1'ﬁlé{“‘th ﬁf%tde% eagcﬁt%%ot %Je | ower
surface at theteanitcearalofpdshie: jadsiorgtstosp diasc besarppfintigileat e 133 pvratl
consti t\lljvgss trlae Ocrg#ckc t abl e 33. B){__ d(zie\fi ggetggmg,?n:%t rgﬂllyet{]cgr?atdreoanod
341 for d ancyeve<&E thE SHI s8 g 9

the other side edge toward the center of said semiconductor

wafer by sequentially repeating the cut-feeding for moving

said semiconductor wafer and said cutting blade relatively

in the cut-feeding direction and the index-feeding for moving

30 said semiconductor wafer and said cutting blade relatively
in the index direction at right angles to the cut-feeding

direction to index the gap of said second streets.

BRIEF DESCRIPTION OF THE DRAWINGS

35 Fig. 1 is a perspective view of a dicing apparatus which



.9 15 MAY 2002 notor 342, therefore, the chuck table 33 noves al ong the
guide rails 32 and 32 in the direction indicated by the arrow X. The chuck
tabl e mechani sm 3 further has a turning echani sm (not shown) for tldr MAW02
" the chuck table 33. 5 The spindl e support nechanism 4 includes a support

pl ate 41 di sposed on the stationary bas | ate 2 and cured. thereto with
pl ur al m)untilr"f"g‘E‘bcc‘)’il{}‘slrll%,‘E‘HRI%7 S sﬁai f%Pé’frgﬁ&mﬂgaﬁgﬁrfg’e‘ﬂl%mte% Suppor t
plate 41 in par alHeelpradsidhteaaveefthem;i n the direction indicated by the
arrow Y, and a novi ng support 10 plate 43 disposed on the guide rails 42

and 42 to freely rfohfe £ A Sa2 AHERTTEH Vienti e tidd WS Had Dgr PN X POFRE-ORS VI ng
support pl at%ff-l?tﬁg)rglraﬁ%s a} S SRR tinp(priﬁi.oq.431 nmovabl y di sposed on
35 ,

the guide rails 42 and 4 id a spi ndl'e-mounting portion 432 nounted on
t he novi ng suppor tFigor 3 iiena F3ew AL 06 ki gherdickarg neB8hed aseomdd®at o t he

spi ndl e- nount,j Q |%2% . By .fas i t ing bracket 433 to the
novi ng suppoHongior{r)telrn%Dr? %V%\:A toﬁ glhﬁer %?@r?o%glﬁt irl(r?llé;ég]olthlogl%Oa, t he

spi ndl e- nount i ng wird.i $risA8%ilesw hiblud s ind hbeniiad ity seppod taquarntdion 431.
The spi ndl e- nount i ortion .432 .20 further has two quide rails 432a, 432a
ext endi ng i nr?%earmn‘gﬁp iR & S Wgegretn&wlfv%ﬁlttlﬁé"surface opposi t e

to the surface on piy.chh tiBeanpeotliogabracket i ¥B3s t SatiDngtL st akiee vaeiredl e
support nechanism4 i1 ncludes a drive neans 44 for novi ng the nmovi ng support

pl ate 43181 orfy IHE Mo HAdfe tRais megnted £9 the 9d dinde BPPGF 4G <&t ed by

the arrow Y. gh@dHdd/ @nRARS r4h dricIspdesiian ok e icididing igaded rod 441
di sposed between the two guide rails_ 42 and 42 in parallel therewith, and a

drive source such Fkg-pfl 3% H15E6F 188211 b} oY GHldiiSFEIaF G v PREAR R @8 hal | y
threaded rod 44h¢ Uﬁn@f&?&%@ﬂﬂ%{;@ﬁ bhseadedinedd 44deh ScbRE@EEOL Yvafer

supported, at its one end, a bearing bl ock (not shown) that is secured
to the supporis piut &v4LthehFuts ingidmdssisdiewtod ddd-atd5its other end, to

the outpyk shaft gfidhe py se r1 1947 L RQYEN A J iQhagedfidiat 1S

not shown. The externally threaded rod 441 1s 35 screwed Into an internally
t hr eaded t hr sgfthdsl erfdormed in to 15 MAY 2002 an internally threaded

bl ock (not shoun) &8t PLEtY udehi! EABLLRG 1 AEL haeRealutbengalals of

t he novi ng support rtion ons NOVI Ng suppor
driving the eatedaakbpdtdt dhdetimediietl ther semicamidhcevemadens ahe quil se 5

not or 442, t ' r.t. gl at I j de
ai s a2 and SRR st PAD oAy SRR, 81 fp e dRERAY BRBCEREREHAE i
5 incl ud28 a o idiig ires engditedde &, thee gpiguiing Holwdart i8th.secured to the

novi ng base plate 51 with 10 plural nmounting bolts 5a, and a spindle
housi ng 53 nmounted on the spindle holder 52. The noving base plate 51 has
two t o-be- guiRETRTILED DESCRIATIGL OR MBHE HRRFAHRED IRMBOGD IMENTfUI de rail s

4322 and 432a pr ovjded o0 A DGR £ BILID DU | b ARG ' 5P "I €
\ present invention will now be described in detail with
25 reference to the accompanying drawings.
Fig. 1 is a perspective view of a dicing apparatus for
performing the dicing method of the present invention.
The dicing apparatus shown in Fig. 1 is equipped with
a housing 10 of nearly a rectangular parallelepiped shape.
30 As shown in Fig. 2, the housing 10 comprises a stationary base
plate 2, a chuck table mechanism 3 disposed on the stationary
base plate 2 to freely move in a direction indicated by an
arrow X which is the cut-feeding direction and holds the
workpiece, a spindle support mechanism 4 disposed on the

35 stationary baseplate 2 to freelymove in adirection indicated



.15 as to nove in the direction indicated by the arrow Z by fitting the
to-be-qguided rails 51la and 5la to the guide rails 432a and 432a. A Egtmvy
spindle 56 mounting a cutting blade 54 siBown in Fig. 5 is rotatably 2002
" di sposed within the spindle housing 53. The rotary spindle 56 is rotatively
driven by 20 .a rotary driyve nechani smthat. i s _not .shown. The .spindle unit 5
is equi pped WX Hh e Imedi< s 5t errd\?idr‘?é(llnﬂedr}ﬁ\?fzggoﬁaéglﬁ%gﬁ:éogl al ong

the two gui depdBhdrid A32arand thlairacthendin®add s bdtahed Ry Wik o r ow
Z. Like the above-nentioned drive neans 34 and 44, the drive neans 55

includes an 25 &RcFRbrf§eLhp24de@TTPnoRNSRWRLNGEpBEEE Detiipasethe
gui de Tai|'s 432% A2 e e A URIRAURRE SUBN B8, Pilkse Ml ar 552 for

rotating the externally threa By driving the externally threaded
rod ( not 5Sshalirrgctfimmeaimd imadt adevyr s@ ey rove Zpuwhdehndisot h@5Zutttiagsginnd| e
unit 5 can be oy, .O%O along the guide rails 432a and 432a in the direction
i ndi cat ed by qlhe arrow Z. The illustrated dicing apparatus includes, as
shown in Fig. 1, acashetketd?lé arechiaocismngd imelsdrs @ondppbat pbies S111

a2 1 AR 900 0P oy LB KALSCE, O0hL UL S8 RIS - 2

wash/ convey REadrs phr N ehoaih talngQbold smsans thbd ¢ansld ratied e and @roscope,
a CCD canera or the |ike. The sem conductor wafer 11 i.s nmounted on a frane

111 usi n§la BHFENEES CANENE SURRUMBAETED> | nit PardddSdt Vathoeamh 2ot e of

bei ng mount ediib+@R §heett 28R didicdted M thehereas set bRdld Fudk aced on a
cassette table 121 that is disposed so as to nove up and down by an

ascendi ng/ desCefbisRPSAshRd thet IrddRoradhsnh2 AKX 132 tHe HFREEJNGNE ddt i on

of the above-greitoned fiiGidi¢ ARRIR YheMadrdie xR i ehLkYcHEakr kRgde 39 The
sem conductor wafer 11 in a state unted on the frame 111 accommpdat ed at

a predet er mi MERRIISIES G iadsPtias ehuekl Bupperdi pdeter 3 lhawos@klsonduct or
waf er 11, of %i%?s%&@ﬂ@l’?éj Brﬂg&hﬁ {rams Jddd sbs §h§@r§’a&§éfh{:§9ntcﬂ1ﬁ
rer 11),?5 roth y as the

sem conduct or ght to a delivery positio
cassette tabl3d21Bmolntedsoppibd agsangtdennchyck heuppeehd bt eeltending

means that i t i geg del i ve ack
and forth to%gg%svgﬁgmgrgg%gggn ucq%;éﬂl%a?ggkl%&i%c% & %?é?%gog‘eqaﬁs/eellr)y
posi tion to @nwheiasdserpitionnghara33218y Fheusehdr oneams cthakfss ok
delivered to g ~. 2 Lece: cl 18 | Y.
adsor ption chslﬁ%gnﬁwéggéﬁg&ghﬁ%giga%ggh%f%gngt:lll?%ﬁ&]néégtfgd%%%%é&%n S oned
chuck tabbe dcifar swvdngy theechurki hgbdet 8dnabdng hehewrkpi qride aradgyeer
means 14, and.j ke nd,hel d. by_t.he .adsorption chuck 2. Ihe. chuck
Lable 33t har aRdHA 522 Refebrf¥e Mtuton SEre PheLobESu i SRR
noved t o j ustmearder34t hecdludgs ragp recrexrnbl 1l oy dadedywiode 34 |dGisPd s 32.
When the chuck table,33 Js positioned juyst_u r.the_aligni neans .17, a
CUt L ng 1§ ne BESVRER SRS bl B Sdadrbr 2 et e thiEefel 86} bR
ali gni ng neamrndl3, datideaspuecesswrh Hs popullisenmogoppds atfon ret&xeoeled.
Thereafter, the chuck.table 33 | di th em uct wafer 11
suction f é mSWFeY 319 ¢ (ﬁxr%gé:ﬂagﬂlﬁ ﬁgi%ceeﬂcgeéjs B@Pdtcﬁgqar r g&/exe%%regﬁailgi‘t he
cut-feedi ng dihrecidedn rodi Bect ionratatalghy aAngatdd, Bheiktet ang ehaf tbypf the
cutting bl ade 54), _V\/neyib\é thg 35 sem conductor wafer 11 held b{ t he chuck
table 33 is @uPSRIRG ock 343 that is secured to the support plate 31

and is transmission-coupled, at its other end, to the output

shaft of the pulse motor 342 through a reduction gear that

30 is not shown. The externally threadedrod 341 is screwed into

an internally threaded through-~-hole formed in an internally

threaded block (not shown) that protrudes from the lower

surface at the center of the adsorption chuck support plate

331 that constitutes the chuck table 33. By driving the

35 externally threaded rod 341 forward and reverse by the pulse



.12 15 MAY 2002 a predetermned cutting line by the cutting edge 542 of the
cutting blade 54. That is, the cutting blade 54 is nounted on the spﬁqﬂﬁqmz

unit 5 that is positioned being noved and adjusted by its novenent In the

~direction indicated by the 5 arrow Y which is the indexing direction and in

the direction indi ed. by the arrow ichis.the cutting-in direction,
and |5 rot at FOEOF HHsvERETEsORGeiTHE FRICKHT S BIPVRF FhOPRGRAETSRa ng
direction al eagd1ishezl anerasi de e tdiersat 1dd il iade: o byt Reeeheiew khe
sem conductor_wafer 11 held by the 10 chuck table 33 is cut by the cutting

edge 542 of {he ebuekntpblamechandisshg fREtpREJR TANtNER 109t PERBaNLAB, and
i's divided ithtsggb%ggdgggoEugﬂhgg.tggecﬁggkpgggygtgg.chips that have been
p e

cut do not scatter int i eces due’to the action o tape 112 but remain
in the state of tHAdesspindlelsvpporiaieshabism 4nmmiwteson suppdntapbatel.

After the seicondyclos el el <LLebs cul s desciLbed,ghove, dheyghuck tabl e

33 hol di ng thé Senm conduct or ~ waf er srte e position
where it haswiithsplhelad mbenséngcbodust da,walver gtidbyrautsi 6b and 42

di sconti nues the holdi ng.of the sem conductar wafer.11 by .20 suyctjon. Then,
Ehe oom condaEtancst o Wi SuPBaRTehLatEy T He RALALLETET et 95085 | ne
washi ng meangnlfhaad restweshad iclied Bysnwshedy Y6 rdadust Dig wapgbrtl is
del i vered by the morgﬁéfce conve means 14 _onto the workpi ece-pl aci ng

area 18, Lo he PAERECHACHRTS hPBr The 95 4% &R LABChimAihAed- At eesy move

predet er m nednpQsd i+&¥t idh ik ica% 2Rl bf Hre it riRe YOI 4R @R i9R Eugp¥raeans
13. Next, described below with reference to Fig. 3 is an enbodi nent (first
i nvention) oPlefke 4BcCrREPKEEREdaoMO¥iNE AYPPRETSEATE&ABUEE &r MA¥RBEY by usi ng

the above- neptiisoneddbfivhe 30iaBNA A9, Bef ey BEAtL sFida13(Abunthgy |
sem conduct or fer 11 is sO positioned that the first streets 1la are in

t he cut-feedprgtdionedBlomounsed Phgthe3mpviang puppargapedthbynt Adlar rdw X
d that,th Is 4 ,i it i : 35
an atq 4 emBHE%'%%lg%ﬁﬁﬁeﬁ 4b§|ﬁgsbéb99%qe§%089§ §P?ﬁ?%§9ﬁo§§t&E8

sem conduct or waf e n the ustrate 'men MAY 2002
cutting bl adpoBaion 482 .soByY hfastéming dehefmaurnt s drsicked 348 ito thet he

side of the e L.on L 1 : i i he
wor kpi ece, iﬁ§9?5 hguéggk?n88%5%§§5 %P}gfggﬂﬁgggg'oﬁﬁﬁﬁé}] sfﬁggnﬁg%de
(upper side itheFispind)lle-mosntthag pdexiiog diBRedsi mpuntedcanedhbymbliéngr r ow

11,522 1. odpbab) by THE512° SR LR b hgnd o dorg g’ 17
cut -feedithg ffarthewi hgst heosguidendadiier 43aker 422aardtehndiogt ttinnghbl ade
direction indicated by the arrow Z on the surface opposite
to the surface on which the mounting bracket 433 is mounted.
The spindle support mechanism 4 includes a drive means 44 for
moving the moving support plate 43 along the two guide rails
25 42, 42 in the direction indicated by the arrow Y. The drive
means 44 includes an externally threaded rod 441 disposed
between the two guide rails 42 and 42 in parallel therewith,
and a drive source such as pulse motor 442 for rotatively
driving the externally threaded rod 441. The externally
30 threaded rod 441 is rotatably supported, at its one end, by
a bearing block (not shown) that is secured to the support
plate 41 and is transmission-coupled, at its other end, to
the output shaft of the pulse motor 442 through a reduction
gear that is not shown. The externally threaded rod 441 is

35 screwed into an internally threaded through hole formed in



.54 correlative to each other in the cut-feeding direction 10 indicated by X
and the index-feeding for noving the cutting blade 54 in the indexipg MAY 2002
direction indicated by the arrow Y1 aftel0one street is cut are
sequentially and repeatedly executed. After the first cutting step has been
finished, a rQtatli It 0ni 1S Eexec d tur he 1
sem conduct Ora%@b%%?%l@?@#%%é}%géggg éﬁ%t\:m?\o\é}xﬁi 5535(%‘3&%%%50%??8% t he
cutting bl adecHe4lowet hauxligeebitobhé rReintatredf hed hevangaswmpio S pastiienbe
| ocated at one side edge of t;he semn, conduct or wilf er 11 . At _this nonent,

Bt eng 4 B

the side of td BARELH POV BRI SHRRIF BLEHR G4 f BYAr 1HENY ARG ked

region 20 of dftersemisordvehaeqWedesallrvhi;6Pai snd BRVEREKPHEGERe PRAkel S,
the side of the cutting edge 542 | ocates on the upstream side (upper side

in Fig. 35 mMptdetiddSlngininectPomMIndiTareRoby RIREQABIIPTES 2ReNer ri ng
to Fig. 3(d).t1p %%'desfﬂpg Bhr quzlm £hEe 8E£e&9£8h'9ihda{l?aéee& tht t1ng

step in which 257t he cut-feedl ng novi ng the sem conduct or wafer I1 and
the cutting B dorrel ative to each other in the cut-feeding direction

i ndi cated by X and,the . - i ng. [ he cutting.bl.ade.54 in the
i ndexi ng directi o%qen%ip&ar}‘[%éé ﬁbl;?ﬁghg é&?%&v %%PéeYl ?ﬁ;basster éltat%s%clm far e
sequenti al | y sgnchdd@ hefe@tredlyseracatieto the tiwev emdpdshisendl stteowl withi g. 3

as descrj ped above, the cutting, edge 542 .of the cutting bla 54 in the
Sacond ChBt iy moSR5 G0 bROREd an £hY BRI PRI ThBOEREeR e i n
Fig. 3) rel atdnvtthteospﬂﬁdﬂédﬁélﬂ@rdﬁﬁzECPIih@lmbﬂ(ih?abéﬁe 136e te g @woYl.
Therefore, the pellets 110 forned b¥1 cutting 4 15 Y 2002 are present
on the upstr dOMRSEIARHERLSF R ADA Yla Hhathsihdabhyebdh§Odive AUl

i ndi cated by paia s28B0W afld 41328 préPidde drﬁ@heséﬁiﬁl@ielxﬁtﬂ;ﬁﬂiﬁ:% R rilidge S54.
Therefore, since no pellet is formed on the downstream side (Tower side in

Fig. 5 3 ) ift3¥he%i hEexFRiPe ¢ UPRAT S MACHRNEF T /1t ABRAaF P BRPROX RS

cutting edge 242 rove inthePghleLtisn idRG QA bPany §erof 2t b Mass gy ate
541 and hence, no pellet 110 bites into between the base plate 541 and the

cutting edge By tochesopicnd FaidgeSdat BPAgS balgee SUre i dRe Iiridvied3d@ from
bei ng damaged,,4 th l i 140 o ®ldg Wil | ,ar
pellets 110 gﬁrned Pgr%(r%ed _%nfﬁﬁgg%lq?g%n%jé]?%eﬁf%ﬁn%%% dcqmstrlrgeg%ﬁéggll(

| oner side i ®hewq i3) Filg .t ive lisnd@batrgbdiyr ddisipes edn diltdiiad the spdnddieow Y1
of the cutti 2, hne. h j the hase plat t t he
hal f region gg)u%%g]%sgéﬁ'co‘ﬁggcirgggﬁfi?fqgf%ié aggebeen c%%}ﬁr%%vﬁ r]?
second c¥fti mgrotapy e tiechlpismhebat del het shiovh maffhiei spindie urdtbwveen

e P2 P b G PO ERd ST bl et
descri bed belpdwbts 51 rdfcareride ttworigyide iraidsotd3@a and 432a in the
direction indicated by the arrow Z. Like the above-mentioned
| drive means 34 and 44, the drive means 55 includes an
25 externally threaded rod (not shown) disposed between the
guide rails 432a and 432a, and a drive source such as a pulse
motor 552 for rotating the externally threaded rod. By
driving the externally threaded rod (not shown) forward and
reverse by the pulse motor 552, the spindle unit 5 can be moved
30 along theguide rails 432a and 432a in the direction indicated
by the arrow Z.
The illustrated dicing apparatus includes, as shown in
Fig. 1, a cassette 12 for stocking the semiconductor wafers
11 that are the workpiece to be treated, a workpiece delivery

35 means 13, a workpiece conveyer means 14, a washing means 15,



20 enbodi nent (second invention) of the dicing nmethod according to the
present invention. The steps (a) , ( b) and ( ¢ ) of Fig . 4 ar 5t'ﬂ€{2002
sane as the steps (a) , ( b) and ( ¢ )1of Fig . 3 . By executing

"steps ((a) , (b) and (c) of Fig 4, the first cutting step for cutting t he
25 first streets %ag d the fir é p05|t|on|qtg75teg or rni ng
t he seni cond§ct’dpP ngexfn%@nqa deap eagng &gP&PgnIB?/‘?ﬂﬁ h&°0GEL| Hae | ade
54 in the di mgchimitridetiaad ed dyp camedtar o1 tYe 1 OkQOSITHoBehli cahdaseosi de
edge of the semi conductor wafer 11, are finished, In this case, the side of

the base 30 pades éilléfmt"i‘i%t%it?rir?gflﬂa&t?eléi v8eRg %h‘@Rﬁerzi«e&nideQFon of

the sem Cond‘é@c%ﬁnm‘ﬁ%fa%redlg;nv‘@hérbé%é@@e wor kpi gceradbals 'b%lﬁgiiﬁioﬁﬂftieang
edge 542 of the cutting blade 54 is on the upstream side (upper side in

Fig. 4 ) $n ofetheddviafg dildectTortheni cthedagsatie dra 0w ylackexon gl ural
d st 5 t th
el T regi on CaEEertE kAGEs G et Bh MURGREERE f4led BEEFR Al BBRR 1N

sem conduct orbyvmfrerasl:brid&ncgﬁdeisy:wdqmgntmeahbythepeasi ngt akowhown in Fig.

4(d), th -f h d 11 dth
bl(azzle E:o?rgr;ti \e/g%lt B&éac goﬁ\%)n s%%é%?&ﬁ%ﬁe(g% %&‘ EOVSC{HF%E Ptﬁaﬁcgtjteéll 83

X and the i n@ﬂ&)(:—:.fn@e(ilp'p‘@rfa(tMSrmMJlﬂgHehbrd@tfuyngebb&dbeaél in the indexing
directioyindicate pne street is c rringto

%thearole a I%gf

Fig. 4(e)? a secordS DPRtTOH ‘I‘%%’éi”’? e]T‘]‘glgtaei)tEfTse PRBRTER&IUERY TEAMRhI ch
the sem condygtiohcwBhfbditetisat & pLédOYedBin € PoraT ot nttiee L seetiieng

bl ade 54 is moved in the direction jndicated by an arrow Y2 so that the

si,de of the BasENY aieather ¢ 1HesSeMCRARTIIUWREST I Of & fkakemPEs/E&Gct or

waf er' 11 whi gfy tBetfiCamOn DI Eé‘?%’lnipil?rt réfertbg tIhki dbin £ Pdod Safer
positioned at the other sid t he seni conductor wafer 11 to be

| ocat ed 15 orlhelfpR¥eesht e iiﬁlﬂ‘i%ry rﬁlﬁéﬁi@%ﬁﬁe’éh?cﬁﬁssﬁﬂf@ takpd esecond
rotationgd pggit 'lgnhiﬂge%lt GE haaf s e i WeRlermf ?1?}‘3' i n inléa lse cut

by executing a third cutti step or cuttin t he region 11
fromthe ot h&hadi dé meﬂt@whe Ebﬁnertbe wmkszem:@o@i@li,icv@ryme@ns by3

sequenti al | ym%Qrersegu‘?:tk' Beg ?é}:ﬁ?i an%él]f'ﬁl’gr e (SJHBJ.ICO duie SUtfeeedipng for

novi ng the sem conduct or wa e cutting e correlative to each
ot her in thelogatesedtnghelideddviesy pogitieedhg Wworkpikcererlacioxg fagedi ng

for mowing the Cu&fiéngemtéggdﬁétbi? tQ?etnnga 19é£88t’c8”th8d' cated by the

arrow Y1 after one street odi nent shown in Fig. 4 as
descri be20 abswgkpilesesird@cding lkeesas® plsaceony4yedf ontte ¢liet iadgoipadens4

faces the sidg off t3'}5 YRR ed g %5}1“ ?Eg %@‘t&%@ YGot paatgh,LL whi ch

is the workpiece, i. cutting aces e upstream si de
(upper side mnitu@ne:d) qmcmeab&demquadmsmcmbyi el oatreth pyaathemaofow Y1

in the secon% p%rly[pl%f uEto'nQ;% %%efa?akgrlgut%%@g éh é(egé)nd et rf]:L Z)rllb

Ther ef or e, 0 are ways~ oh upstréeam si si de
in Fig. 3) | ithtehadsmt@)timg dhnektBBm i r'ndte:a:ttmd:kbyabﬂie 35 'aha'ovha\él hﬁld he
cutting f?ge e Sehlcohd%gtggewg fiansuctlon is then moved to just
under the aligning means 17 along the guide rails 32 and 32.
When the chuck table 33 is positioned just under the aligning
means 17, a cutting line formed on the semiconductor wafer
11 is detected by the aligning means 17, and a precision
30 positioning operation is executed. Thereafter, the chuck
table 33 holding the semiconductor wafer 11 by suction is moved
in the direction indicated by the arrow X which is the
cut~feeding direction (direction at right angles to the
rotary shaft of the cutting blade 54), whereby the

35 semiconductor wafer 11 held by the chuck table 33 is cut along



. 16 15 MAY 2002 Accordingly, the pellets 110 are not cut on the downstreams
ide ( lower s idein Fig. 3 ) in the indexing direction indicated fthQ?WZ

arrow Y1 of the cutting edge 542, nanelyl2are not cut on the side of“t

- base plate 541. Hence, the pellets 110 5 do not bite into between the base

e (AT e O AR

executed by tdwtimes®ltadensent crisat Qs Sahe eatkingsbDhdé hes cil icngtedges of
10 until they have been damaged in cutting the sem conductor wafers into
square pel | eto® AR Fplpddie 806t P HBtadEoRdiSAG 108e8aEK 180 MR¥SEoARENt i onal
di ci ng et hog sshawed ByFiids fovEhent! iﬁtth@vmé&émh%m&fé&-bft%d the
second invention shown’in Fig. 4. 15 As shown in Fig. 8, the Iendgth that
was cut bef oregnoheYculi¢hdg sedye hadeyanegbidr seisiop andnbhethe dde@cdiion t o

t he conventi 1. di.cj 0, . r r.qdi.ng: £ rst.

i nvention mﬁﬁ@&,&é%ip%fﬁghrgre%%rr%@a%é@%&ngsﬁgﬁghcgl{s%b%%dﬂ?ﬁ\}g]rﬁcﬁ:&r?nr’ret hod.
As descri bed aaldovs, ridtetpvedgntir2@ennveBy i vow mdgeshe tclpodsitdld g @3 emgt hen

the service life o he ,cuttj.n dge to _be not .smaller,.than_two tines
(et nentihsneHaEAEAEHS ditfciith hRoRg M ARIEE lad B Mo Puineiaw
comﬁa(rjed Wi t rh]bl'rahlfre]\z Sﬁr,v'theré'fébﬁeQLthélgsemtcgdnthcﬁﬂgﬁb dv;gffe&helclséyﬁmj amna

nmet hod. 25 Thou t i nyenfion s been descri be way of the .

[Tl ustralBd GRcH FBBLE 37118 Ko BYbEPATEE THGEda%e Ry BAt I S EiNtho way
limted theregfiadenby.aldhd RRelpdethdt @elh &rpaditinGt Sind h@neui § idie ilde 54
having a cutting edge 542 forned on one side of the base plate 541 was 30

provided on tifECsPERIEPRERELSRIHUIRS hoddiengeBiconqyciar chgns Ehat dlave

possi bl e to yzRmcaYl hbNbblrde thaviiRgoapsHEbs LAY tRE22E0E BR PR RN
side of the base plate 541 provided on the side opposite to the spindle

housi ng 53 , té®e Ba2 PHE PaBip|in &Iy sthdee Lt Hee sy @A hgaERr | n

this casgs the th‘fﬁ:éﬁSOHi £ﬁ£tfﬁh\&fldltlge g%@'weh@@élﬁi@&mcdéowv}ah.}érhe

di rection 17 1 MAY 2002 1 n ated by the arrow Y2 in the step o

cutting the ddcédmdostraedesanibed rpgye,3thadcmckgabier 33ipol¢Eng the
illustrated IR S ;hesn, deal i . jcing the
sem conduct O%%@er on V\ohflgﬁftgﬁg ilgst streecg g%%}%%gegﬁéﬁggégégﬁ{ﬁs{reets
11b were forrnddhiast §isetthalddthe isgmicanfdusntor Wadevel ! by sechior@ndse
that the pre i.ventj.o a I | ; I CJ i gce on
whi ch the fi rs%tcgtnir]cele sésll%gl%a%gat%g“}s)gc%n és'fs %ﬁalt%soqlf%b&%rﬁ ree‘r% sf\egc%{ klfiit %glny
desired 2afgl sustthem .t hahed deysewdcob@utherdiat ey litei s abmofeyaebprgsent
invention th IS i SCY hov i bit he, tJ,on, and
effect as degi:arsihl{é:gﬂbq%vogv#%a?éig? g%%:gr?%ihﬁ%gt g'et%ﬁ% glf:’eélégrl\tl? %‘?/aeén e|do'n, t he
cutting bl ad&€hen thine stebedf semtiitonductherswafad sireetdel sveared Hypadi¢ i oned

o o oS gL AT P 0 Ehe b LBl RENDIRIEC,

all exi st on lithe Thet seadrsndectnrt wafemdéti g dheactconmabdbhedcatt ang

edge. | n29t h(:f)rre ertdesr‘minnoedo%olselttiiosn fi%r r{%% 8Qs%g%tgi 95 lg}fr Er?éa vpoar epipelcaé[ e of
delivery means 13.

Next, described below with reference to Fig. 3 is an
embodiment (first invention) of the dicing method of cutting
the semiconductor wafer by using the above-mentioned dicing

30 apparatus.

Referring to Fig. 3(a), the semiconductor wafer 11 is
sopositionedthat the first streets 11la are in the cut-feeding
direction (see Fig. 3(b)) indicated by the arrow X and that
the cutting blade 54 is positioned at one side edge of the

35 semiconductor wafer 11. In the illustrated embodiment, the



20 the cutting blade and hence, no pellet bites into between the base plate
and the cutting edge. This, therefore, prevents the cutting edge frqrcy pﬂ@
damaged. is WHAT IS CLAIMED IS 1 5 MAY32002 1. A dicing nethod of cCu @
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angles to t cut-feeding directiqon to index the ga said . firs treets;
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been finishesly satdelRtkpbees bsch Ustiesh byn ar s eget of dedibty it &t tope
positioned so that said second streets are in the cut-feeding direction,

and sai dQcut iPAECRTEALY & 388 Ehentriex-bredingd Wugevengsaha wrkiiece so
that 25 sai dybage i ahCrAl SRak LM WiteRiRAE 1haceatbASyidR akrbliey]

unwor ked region of said workpiece;” and the second cutting step in which
after said rofheYopae PbLeet ohf NGubt2pe haedwerhidlhy s¥ed repeatrdial second

streets are qupﬂg' I I ti . = f i OF ; J 30
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in parallel semhceadhicbbherafier aldi rctihds nmoment eridectsideiadf the base
plate 541 of the cutting blade 54 faces the unworked region
20 of the semiconductor wafer 11 which is the workpiece. That
is, the side of the cutting edge 542 locates on the upstream
side (upper side in Fig. 3) in the indexing direction indicated
by the arrow Y1. Referring to Fig. 3(d), plural second
\ streets 11b are cut through the second cutting step in which
25 the cut-feeding for moving the semiconductor wafer 11 and the
cutting blade correlative to each other in the cut-feeding
direction indicated by X and the index-feeding for moving the
cutting blade 54 in the indexing direction indicated by the
arrow Yl after one street is cut are sequentially and
30 repeatedly executed.
In the embodiment shown in Fig. 3 as described above,
the cutting edge 542 of the cutting blade 54 in the second
cutting step is positioned on the upstream side (upper side
in Fig. 3) relative to the indexing direction indicated by

35 the arrow Yl. Therefore, the pellets 110 formed by cutting



.5 first streets at a predeterm ned angle, along said first streets and said
second streets by using a cutting blade having an annular cutting eﬂg
formed on the outer peripheral portion qm one side surface of a bas 31%2@2
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streets; thebseeqichtreobailiaditalr poshbildmiemian ep tihe senctordyctobwafied
second ting.ste s..he Lok sti ' 1.C uct f.er. ks turned
by 180 depr cad Trbe e RoERrabBche s ond L e | BosP e de cage
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&E. Ay'yX'! - (b) and (c) of Fig. 4, the first cutting step for cutting the
25 first streets lla and the first rotational positioning step
for turning the semiconductor wafer 11 by 90 degrees and for
moving the cutting blade 54 in the direction indicated by the
arrow Y2 to position it at one side edge of the semiconductor
wafer 11, are finished. In this case, the side of the base

30 plate 541 of the cutting blade 54 faces the unworked region
of the semiconductor wafer 11 which is the workpiece. That

is, the cutting edge 542 of the cutting blade 54 is on the
upstream side (upper side in Fig. 4) in the indexing direction
indicated by the arrow Yl. Next, plural second streets llb

35 arecut through the second cutting step in that the half region
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and the index-feeding for moving the cutting blade 54 in the
) indexing direction indicated by the arrow Y1 after one street
25 is cut.

In the embodiment shown in Fig. 4 as described above,
the side of the base plate 541 of the cutting blade 54 faces
the side of the unworked region of the semiconductor wafer
11 which is the workpiece, i.e., the cutting edge 542 faces

30 the upstream side (upper side in Fig. 3) in the indexing
direction indicated by the arrow Y1 in the second and third
cutting steps for cutting the second streets 11b. Therefore,
the pellets 110 are cut always on the upstream side (upper
side in Fig. 3) in the indexing direction indicated by the

35 arrow Yl of the cutting edge 542, i.e., on the rear side.
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10" Y YZ999N: Wresent inventors, on service lives of the cutting edges of
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g10% & (J0Y 1nGuklethey, Bave, haem @rER@ECPEN1GAtting the semiconductor

wafers into square pellets having a size of 1 mm’ according
to each of the conventional dicing method shown in Fig. 7,
the first invention shown in Fig. 3 and the second invention
shown in Fig. 4.

15 As shown in Fig. 8, the length that was cut before the
cutting edge was damaged was 12.2 meters according to the
conventional dicing method, 26.2 meters according to the
first invention method, and 51.6 meters according to the
second invention method. As described above, the present

20 invention makes it possible to lengthen the service life of
the cutting edge to be not smaller than two times (first
invention) and not smaller than four times (second invention)
compared with the service life of the cutting edge of the

| conventional method.

25 Though the invention has been described by way of the
illustrated embodiments, it should be noted that the
invention is in no way limited thereto only. In the
illustrated embodiments, the cutting blade 54 having a
cutting edge 542 formed on one side of the base plate 541 was

30 providedonthesideof thespindle housing53. It is, however,
also possible to use a cutting blade having a cutting edge
542 formed on one side of the base plate 541 provided on the
side opposite to the spindle housing 53, so that the baseplate
541 faces the spindle housing 53. 1In this case, the index

35 direction of the cutting blade accords with the direction
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can also be applied to dicing the workpiece on which the first
streets 11la and the second streets 11b intersect at any desired
angle other than 90 degrees.

10 The dicing method of the present invention that is
constituted as described above exhibits the action and effect
as described below.

That is, according to the present invention, the cutting
blade in the step of cutting the second streets is so

15 positioned that the base plate of the cutting blade faces the
side of the unworked region of the workpiece. Therefore, the
pellets that are formed by dicing all exist on the upstream
side in the indexing direction of the cutting edge. 1In other
words, no pellet is formed on the side of the base plate of

20 the cutting blade and hence, no pellet bites into between the
base plate and the cutting edge. This, therefore, prevents

the cutting edge from being damaged.
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he cut-feeding direction and for moving said workpiece and
15 said cutting blade correlative to each other in the cut-
feeding direction and the index-feeding for moving said
workpiece and said cutting blade correlative to each other
in an index direction at right angles to the cut-feeding
direction to index the gap of said first streets;
20 a rotational positioning step in which after said first
cutting step has been finished, said workpiece is turned by
a predetermined angle to be positioned so that said second
streets are in the cut-feeding direction, and said cutting
\ blade is positioned at one side edge of said workpiece so that
25 said base plate of said cutting blade faces the side of the
unworked region of said workpiece; and
the second cutting step in which after said rotational
positioning step has been finished, the plural second streets
are cut by sequentially repeating the cut-feeding for moving
30 said workpiece and said cutting blade correlative to each
other in the cut-feeding direction and the index-feeding for
moving said workpiece and said cutting blade correlative to
each other in the index direction at right angles to the
cut-feeding direction to index the gap of said second streets.
35
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10% & ()-!! 1@¥am@n)ar cutting edge formed on the outer peripheral portion
on one side surface of a base plate, wherein said dicing method
comprises:

10 the first cutting step in which the plural first streets
are cut by sequentially repeating the cut-feeding for
positioning the semiconductor wafer so that the first streets
are in the cut-feeding direction and for moving said
semiconductor wafer and said cutting blade correlative to

15 each other in the cut-feeding direction and the index-feeding
for moving said semiconductor wafer and said cutting blade
correlative to eachother in an index direction at right angles
to the cut-feeding direction to index the gap of said first
streets;

20 the first rotational positioning step in which after
said first cutting step has been finished, said semiconductor
wafer is turned by a predetermined angle to be positioned so
that said second streets are in the cut-feeding direction and
said cutting blade is positioned at one side edge of said

25 semiconductor wafer so that the base plate of said cutting
blade faces the side of the unworked region of said
semiconductor wafer;

the second cutting step in which after said first
rotational positioning step has been finished, the plural

30 second streets are cut over a half region from the one side
edge toward the center of said semiconductor wafer by
sequentially repeating the cut-feeding for moving said
semiconductor wafer and said cutting blade correlative to
each other in the cut-feeding direction and the index-feeding

35 for moving said semiconductor wafer and said cutting blade
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said second cutting step has been flnlshe said
semiconductor wafer is turned by 180 degrees and said cutting
blade is positioned at the other side edge of said
semiconductor wafer so that the side of the base plate of said
cutting blade faces the side of the unworked region of said
semiconductor wafer; and

the third cutting step in which after said second
rotational positioning step has been finished, the plural
second streets are cut over the remaining half region from
the other side edge toward the center of said semiconductor
wafer by sequentially repeating the cut-feeding for moving
said semiconductor wafer and said cutting blade correlative
to each other in the cut-feeding direction and the index-
feeding for moving said semiconductor wafer and said cutting
blade correlative to each other in the indexdirectionat right
angles to the cut-feeding direction to index the gap of said

second streets.



