; me3e[ X\ 46T: B(18 D C C Z002 1 ROTARY TOOL | NCLUDI NG A CUTTI NG BLADEESANID 200
CUTTI NG APPARATUS COWPRI SING THE SAME Field of the Invention 5 The present
invention relates to a rotary tool including a cutting blade and to a
cutting apparatus conprising the sane. Mire specifically, it relates to a
rotary tool which needs to reco(gni ze the characteristic Bro erties of the
cutting bl adeRORREhEPtAIGHUPEEF 2atCUTRENG | BRBDET ARt UGN ARBTES cut ti ng
appar at us comuMeRizBENd Ordsheas@me. Description of the Prior Art A typical
exanpl e of cutting apparatus conprising a rotary tool including a cutting
blade is a dicer for cutting a 15 sem conductor wafer along cutting |lines
arranged in apjait beerpatiteert @t he surface of the sem conductor wafer. In
this dicer, arotary tool having a thin (for exanple, about 15 ,un) ring

pl ate-1iké cuttindgls agesert finverdionrelatesttar§ mHaty Welchn¢ldisgaged at
a hi gh speed. [ I : t L LS, IO d at a
hi gh speed i Scu-gg:ﬁ_ggg}]{ag@%br@kf’%ﬁ c@fﬁgﬁgcgﬁ?@%ﬁi&%ﬁgt%@ﬁpﬁ%ﬁ@{cﬁg(ﬁh@eI t&é%ﬁ or der
to cut the sespedddosily, whfrelanes Hodesptady $abl wbiiehtnepdhitgiremogniaey, it
is inportant 1.1 the c i.0g. e : ' I r
relative to e%rg%ggé éeéré)%l%ﬁ'e"g ol(‘:al9 g’ﬁ% ?ﬁh}jg %gtégﬁ?i?g% 8%?’ gfg%girr?\e@rr%? e
detail, it ist®8 abpbettime 66 caltting £ Ard dend entting apparathisi eduperdising
directi orloof Eﬁe %Mgti ng blade with the center line of each of the cutting
| i nes onthe Surface’ of the sem conductor wafer with sufficiently high
accuracy. It is also necessary to set the interference depth (cutting
depth) of the,cuft.i I in e i conductor wafer 30 to a fully
accurate pre eslegrr%{r]ig%gvogﬁjﬁtg.e F%E%lF }gr@to carry out the relative

posi ti oni ng of theA dyptical dxamgédeani ctitreise mippanaiuct compraisdngwa trotary
sufficiently high. S O ary to.recogni haracteristic
properties su%oqagﬁ[g%l&%%%& cgﬁ{éﬁ%%fbg?agi fa%e éﬁrlcgg ?%ezcga%ﬁ?%ga bl ade with
suf ficierntd y semjiroaduatac watfBireatond icugtdsg bliate efrarnyedr ahax \latsabef or

di ci h ’ . 1y f . i
ayer conpri ST G Aty g g HrEhok epRhah o RERRE iR P bR
el ect rodeposi 4 imutamgt &bol Amviingkaovininaiffoy eeuple, sabduted5i am) heirsgt, the
exi stence of %PJ’E%-&&%Q&cd&dﬁg;ebiQéé@s' Py Bhg?aé)%%afi%ta&@dﬂ%ﬂ on

ed an tS 1n the

| ayer cannot Dbe avoi : ome error 1nevitably exis '
char act eri st i xo@tedaies hilgh speeh - aFhesugkihng dladd ofuiherraiiagpdred whichhe

cutting Blade;s Ta+500€ AW _&t}lj}#gj §;.E>eé'é41§£' AuReY fPLRLY doPhe semS&induetbe
uct or waf er cut b

cutting apparatus , a sem co is tentatively y the rotary

tool and the ¥afierstat Bubfit-helB MHASINERIWr the afmiSPASHCEer gedar| with

recogni ze theg&alacCkeE i tByOREI hesSuficy,herCiM timparbimdes 1R ased on
the anal ytical results. Based on this information, the positioning of the
cutting bl adetPeFating hlrdanrndihs sgNEeREBFtORYaF ST sl irIegh Tt he

sem conduct oryye{ @ufifScithtl® dehHabddracy. Stated in more detail, it is

25 important to align the center line in a thickness direction of the

cutting blade with the center line of each of the cutting lines

on the surface of the semiconductor wafer with sufficiently high
accuracy. It is also necessary to set the interference depth

(cutting depth) of the cutting blade in the semiconductor wafer

30 to a fully accurate predetermined value. 1In order to carry out

the relative positioning of the cutting blade and the semiconductor

wafer with sufficiently high accuracy, it is necessary to recognize

the characteristic properties such as thickness and outer diameter

of the cutting blade with sufficiently high accuracy. The cutting

35 Dblade of the rotary tool for dicing the semiconductor wafer is

generally formed as an electrodeposition layer comprising abrasive
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diced . Thus, the detailed analysis of the cut state of the 15 18 DEC 2007
semi conductor wafer by tentatively cutti nf; t he sem conductor wafer eath
time a newrotary tool is used is extrengly troubl esonme and requires great
skill. Summary of the Invention 20 It is a principal object of the present
invention to nmake it possible to recognize the characteristic properties of
a cutting bl &HémPAdag¥ingr PeldAY 40| el@SFrarEPeuiiop WPtMout A% HE KBEWRf or
tentativel y GildngnedoReEke 96l GHOENUALEY,. tRE Gtk Bcd GaBoRE RAGLrOLnt he
preset invention, ere is 25 provided a rotary tool including a cutting

bl ade and an thedifezmeticghewi ke tahevehalexitodepos ttintoparer ermgpPtt he cutti ng
bl ade. There j.& o] i de A i t ool
i s detachabl yd%gir%?e%ma%?m%hlggﬁo%g}ﬁ%y?gae@%g%%%gﬁéé %?tﬁgagﬁ%%&?ﬁgg%%%?lcat or.
30 Pref er &bl ypropesties angh eschickndasdesl eutardiamnesgr afddeguthiinadledet i ng
bl ade and t he . ndj oy oVi t r . Qf h cyutting
bl ade is shapeT‘ch ?Jlaé%%gtp h??\%nﬁh%g% % ‘gt%ec\ﬁnwc%@tlgn%%@g f\ o{r#?? ﬁ-gtgﬁlljgbjand

t he char act erappiairatps ppesenieondnctadeadér lisasent@ievely che Which&mesarpf t he

cutting bl ad he qut er di er. of the cutting bl . .

proj ecting Igtr? aﬁ“ﬁ% 't %i Sgag‘?mr% ctfrlleoﬁe%%g?%dgcgaggisnag%%%gd t Itr1 gi%tfa ﬁ%

peri phery of tdeecodnBEdtheCl@2t8ratic Acopertiiey dbb Ereothetimspdatieof the
present invention, there_is, al.so,provi.ded conbi nat i. on. a_rotar ool

i ncl udin raa gﬁﬁste}%nﬁn b%aedgnijrﬂlgaétroersél&gséaigsﬁ ror%l%rl? rfgn(ﬁoﬁ‘re“agjo?ndr iéh%ool ,
wherei n t he patiaiagéng asfe thectutdesgahl adeliredholve howithg séeicmdnatoeri stic
properties of the cutti | ade. There is also provided a cutti ar at us
n i oh- & he THEE § £OBFERH St AepTei e et iR c o Ao dRd i o
conprises a neiesl.of reading the indicator. Preferably, the rotary tool is
conposed of a thin,ring, 10 pl.at.e-like .cuttin | ade,al.one. Th
characteristic pr%}e i géeicﬁ%qa\}ggda@qlggsl% %ﬁett}’o% C%J;ﬁesﬁ;‘?ecl?-r%eggeof t he

cut ti ng hisadesentivendutesr daferebetentatively it hgg bhademacondurtor nader

di anmeter of the.c i | ..ohe i.ndLcator . LS . The
bar code is 1%ac|51r gﬁﬁ\e?ar%lngwégolecr?tr @3‘? %dnl gl‘:’tlgégedzifL 'T;i?(’gtr&% F‘%i?ﬁ!e%ru %fl gr%m{%gﬁ. The
cutting bl aderegicesposeat ekidh. el ectrode position | ayer containing
abrasive dianond grains and preferably shaped like a thin ring plate. The

readi ng neans may be a bar code reader. 20 Brief Description of the
Dr awi ngs Fi g.Summagyaopetispdaveneian ew schematically showi ng a dicer

accordlngoto the PrESENy ﬁPyﬁﬂ&kﬁnébject of the present invention to make
it possible to recognize the characteristic properties of acutting

blade in a rotary tool quickly and easily without the need for
tentatively cutting a semiconductor wafer.
According to an aspect of the preset invention, there is

25 provided a rotary tool including a cutting blade and an indicator
showing the characteristic properties of the cutting blade. There
is also provided a cutting apparatus on which the rotary tool is
detachably mounted and which comprises a means of reading the
indicator.

30 Preferably, the rotary tool includes a hub integrated with
the cutting blade and the indicator is provided on the surface of
the hub. The cutting blade is shaped like a thin annular plate
which extends from the hub and the characteristic properties
include at least one of the thickness of the cutting blade, the

35 outer diameter of the cutting blade and the projecting length in

a radial direction of the cutting blade from the periphery of the



Fig. 2 is a perspective view showi ng a sem conductor wafer to be di CP@'[]PG’ZOUZ
the dicer of Fi.g. 1; 25 Fig. 3 is an expl oded perspective view showi ng a
cutting neans of the dicer of Fig. 1; Fig 4 is a sectional view show ng a
rotary tool in the cutting neans of Fig. 3; Fig. 5 is a diagram

schematical ly_showi ng control-related 30 elenents in the dicer of Fig. 1;
Fig. 6 is a plé ‘pective view showi ng a nodification of the rotary tool; and
Fig. 7 is a perspegddordivgews SROMEY0adpsdtobt "teCptdsch@r 11xi<aftiibg, tdhereot ary
tool of Fig. 6. 35 Detailed Description of the Preferred Enbodi nents
Preferred enbbtiPhENPEOBIAGhE C;S’F‘Q%%%Equﬂ% AtEBARLY forl pdcludang @t 1ag

described in geiq hndvat BroiRr 886€ b2 $th 186U POYARI+86BMAESein Ehe. 1
shows a sem conductor wafer ‘dicer which is an_exanpl é of the cutting
appar at us ®> ThEQfiager Casg i Falypdge i dadigatrimshawing ddepchasackemisiirng 4.

On the housi ar@eﬂib@@&%éﬁ@@i@ bface ab éf&gié‘%ﬁéofiyro@i{i@&'%@ diﬂbea 10,

an al i gnnent a 12, a cutting area 14 and a final cl'eaning an rying
area 16 are cREpayagusAnHdish we 5ekRTowl of thagoabishtiondl sdetachabdyt he

| 0ading area fun3adafa GASRE' Eonbr Bl bMfledhdloir Bbidhknsemeonduet or
wafers W (Fig. t) wﬁlch are spaced apart fromone ancother in a vertical
direction 10 is plRrsferahly hithehgosaingaeidis ovwmbosgdt @bla thdn nengl early
shown in 4k g. each.o 1 or f i sette
S e set oo’ Pser e Lucclig BIMEHIMLC, B ShScaNSiEhER dobReciareT |
mount i ng t apeliclwidiec At ckansteoherafedher tckneap prioppheatet sing héade, tasi n
filmis laid Lhe .| QP@@ i ‘ o} to the
rear side of étqﬁ{ee%:é%n corﬁ?z%(}?}em er r&/g%in%jei %ﬁ? Flt@%p%large@sgﬁ%% tl‘g]ﬁ]fe1€E rearre F.
Cutting |inescutting hiadgged in a lattice pattern on the surface of the
sem conduct or waf AL Ar n j3S Praw ' :
conjunction with '?%I}aé/\{loaélgh%é%r%saggégﬁf btl%gg\/\g?ltzi%rég%ér ggl\éSggprh% e; rlgt

t r anspor tlSneapiefzrapdy 2rinbed dniataeepoired toctheheotaawttiasdl. rthecpiifiingf t he
hoi sting and g@gi-g t | fs hehs £

sem conduct orgwa eﬁgﬁ%@%%déﬁtf ?gdﬁloét?\r%égé [t%stlrﬁggﬁmfatﬁgwgbg%%lﬁ%r om t he
cassette C (t¥prasgiyeylipmend gxpingandproferablyiidapgd 1ike aaihip Hingaiadeand

dried sem conflct;Qa VRS SficdlNd HafOBOtLharl BbG thegeassette C from 25 the
waiting area 8 as will "be described hereinafter). A second transport neans

22 is provided in conjunction with the waiting area 8, the chucking area 10

and the fignal g€l ranieBor fpteh A YiENehaMawifigs The frame F delivered fromthe
cassette Cto the waiting area 8 is carriéed to the chucking area 10 by the

second transport rieshs 1365 2 PEFAPRHelVEnlitRY SGheraticnd Lyt $PYIPgne FSE8 whi ch

t he sem condugsdddrasmgeto WHe deesent invemBiibied is vacuum attracted onto the
top of a chuck 24 having.a circular. surface. The frame F atfracted onto the

top of the chuck 2%9m % @ & REERPRGE Wicekiaw shewily &dSPRLCRNAFESR M ter
to be diced by the dicer of Fig. 1;

25 Fig. 3 is an exploded perspective view showing a cutting means
of the dicer of Fig. 1;
Fig. 4 is a sectional view showing a rotary tool in the cutting
means of Fig. 3;
Fig. 5 is a diagram schematically showing control-related
30 elements in the dicer of Fig. 1;
Fig. 6 is a perspective view showing a modification of the
rotary tool; andFig. 7 is a perspective view showing a storing

case for storing the rotary tool of Fig. 6.

35 Detailed Description of the Preferred Embodiments

Preferred embodiments of the present invention will be



with the novement of the chuck 24 and positioned in the alignment 3%gareayy
12. An imagi ng .neans 26 is provided in conjunction with the alignnment area
12 to pick up an inmage of the surface of ghe ~~n~c¢c 200z 5

sem conductor wafer Wnounted on the frame F. Based on the inmage, the chuck
24 (accordingly, the frame F having the sem conductor wafer W nounted
thereon ) is peseriEsdyindetaiibrighseeierance fo the ticagmpameng daewidg§ed on
the surface of the M CaPRAIAC r I ; r ed
relative positi onsF§ 'tt% respe%%%?%@ugﬁ?rﬁf%aﬁ?%%% %ﬁ%vn\n ; l Bel%

det ai | ed her epfiaflteechtpirgy agearatmse orfffhendi¢eament iteliyhdenoted by mewmralls.
The surface o L.C : f . 1 mge._i {.cke y .t he

i magi ng neansEZé&ﬁjsﬁg%p?ggjégagé %\{ams)frili%\rlvﬂg‘gsl%r’egf oerc%ﬁltghgr%%u{’k %4 s
noved 10 t® t weiting arep &y @achthihgrareahd ,samiat dgmiveattoarewmiey aVuumged on

the frame F is_cut, alo the cutiinag_line i.n the cyttin rea 14. _This
cutting Ts genseai 4 =DA%k idmafuteing, f sEwiBe s dRonte FiRedr
conpl e]'E ely Wihhbmsntim}latcﬂ Ilgwéhenc%mublé ng iald&sﬁo&dﬁihamd abéd{inngaeeafG?r e,
even after the sem conductor wafer 15 is cut, the senm conductQr er W
Conti mues 1o BB PARRERL e ARt TRg AR AL % E R SRS A EEs Y 5 1 or
the sem condugy afivafefe WdcﬁedC&{iara:Sfﬂﬂﬁ bhé€&nbBhéhencdlverocalr @drdekidnhe
frame F if r et.ur ned %o t he chuc i_ng area 10.b tgg ﬁ%vemant of thektchuck
24, A thiTY ¢ iERIAGRT SRadhe RRASEANd G IVETARY tAPLE APl SHEAR YIS
chucki ng areaihGiand téeh o Nahe cbRdcbriticRbd wldf¥rO g Aloradlih tie cassattde
frame F to the final cleani ngaﬂnd dr.gé\%gf area 16, e _final .cl eani ng and

n_t
drying area 16,% RE® it @ SEMCBhAPERS ety Fbﬁ%‘?q 2 MU RI P i ed
by a cl eani ngTancdrher young: iMRaRSpé MOwhsBpWEn béhsmaidt Etomtdre appaspr e s

returned to the iting area 8 by the above second transport., neans 22 and
Lhen to the cAYRERTEC oI TR 18 1114 PRSI TFe Lo h e S skl | bed
constituti®n @fadididohdédisbretiededt cdieZof $hal seddyninowsy wafar peasdrco
skilled in thg art and, oeg ?ﬁt orm 30 Ea)ét. of .new feature of tge}#)resent
invention. ThEPEFTHE, Stk Cdetif IBd Feler FRET O SF0Fhe 8FEt 2098 W ed i n
thi s specificaatbdice paptarmiorgthetdunfater ehahet sefclapndhicand wafer 8. tzhe
cutting neans ranged.in the above c%tti.n% area 14 co%rj: rotary

28
35 shaft 34 eftbRUFRPSEOBEIeAne 20 P FIovAtRe P es RO GOt H R FR s ar y
tool 36 is denzehablandatbaockeiding arda 8e &me pPordt draofpohte means 20 is

20 moved in response to the vertical movement of the hoisting and
lowering table 18 to deliver the frame F on which the semiconductor
wafer W to be cut is mounted to the waiting area 8 from the cassette
C (to supply the frame F, on which the cut, finally cleaned and
dried semiconductor wafer W is mounted, into the cassette C from

25 the waiting area 8 as will be described hereinafter). A second
transport means 22 is provided in conjunction with the waiting area
8, the chucking area 10 and the final cleaning and drying area 16.

The frame F delivered from the cassette C to the waiting area 8
is carried to the chucking area 10 by the second transport means

30 22. Inthechuckingarea 10, the frame F on which the semiconductor
wafer W to be cut is mounted is vacuum attracted onto the top of
a chuck 24 having a circular surface. The frame F attracted onto
the top of the chuck 24 in the chucking area 10 is moved in accordance
with the movement of the chuck 24 and positioned in the alignment

35 area 12. An imaging means 26 is provided in conjunction with the

alignment area 12 to pick up an image of the surface of the



1 8 DE C 200z 6 rotary shaft 34. In the illustrated enbodi ment, an éBdf( 2007
portion 38.of the rotary shaft 34 is threaded and an annular flange 40 is
formed at the rear of the threaded end poytion 38. Continuing to explain
with reference to Fig. 3 and Fig. 4, the rotary tool 36 5 is conposed of a
hub 42 and a cutting blade 44. The hub 42 which can be fornmed from an
appropri at e nBeBICHGERtAs valf gRvhaeHINES an tapdinape| K. tBawad en thel Madeent er
portion 46 an RARU t ndi 0. I ortion
B6. A Gl roul ae™e a2 AeyAccBRIMPRLT LAY SXhiEre M oEhS e R R

hub 42. 10 Th‘eafem‘émdn'aedat}aeereﬁn )tilsepntdmisedy pheleidRdis shaisthentutdling the
sanme as the oy i I s of

t he flange por rl?éon% %?Pén% é 1WJYH%yg‘r%g%/uce &)%\%?%ﬁl{on%ﬁggpﬁ”g}f%k%%%%
cutting blaadeldcatedatxelde reqmds:edatwh@bsrsmrrsn@tﬁh aspect ok guttdingof the
fl ange portion 48 af, the. hub . t|n ade 44 |. referably
conposed of an-er %[8 Hﬁb%%i“ﬁic?; % %Sﬂt]a &%ﬁ%ﬁl\?gl%?‘grﬁdhd grains.
As descri bed adnoj&mdtlbﬁ wbttlarty‘xet omttﬁﬁg (maan@ela‘ .Or Tl slmtr(fad:e' diy the

el ectrodepositio r se, Briefing apn exanpl e, of .net hod of
form ng the r%?‘&%“;?%&}&?%é’a% ‘%’ Sty BFg]f?fguE@ypr@tﬁ FA90g Y&t h of
an annul ar fl26de gixdliaged@n ababtd:s 3bar gaeréatdert, htﬂleﬁdﬂﬂ!x&}ﬁﬁtlfﬂsaﬁtg&d
portion 48 of tbtgn hub 42 b eterm ned | ength as vvn PBE%‘X\D dot

Phai n 1 k0 §rteipe S e I I es i SO RS 08 LA

i mrersed i n athelf®eineor yie cuwbi dlbngayhd evdtihg Kieines ul, fiat ehéqiucutm@ @G a

pr edet er mi ned, yol e is 25 applied between the hub raw nateri and the
etal pi oce. the WODS SHFCRRBors a1oTo ooy e W Gy RUBESRY frgemt er | o
excl uding a ssléxﬁmmbearwﬁaeeemn@ileténpebaﬁms(nﬁ t@ustu@/ﬂte ﬁdsumﬂ:dxghmgeor med.
A large armun,i %%Fig gﬁlrmn % ai ns_are a| ned, i ndfpg% el roI yte.
Then, the abr FSTOGfr aF FEY & ﬁef 36 BLEASEDF &

accunul atkl awds betnmhalsaxﬁceha@cttrdzdeaﬁau Wetbrintibe toobe mosnted od tafeea of
the hub raw terlﬁ:l £ an electr% go,fltlon | ayer containing the
abrasi ve di a R§°Pg O RgU T an area other than a portion
51 shown by a two- Aiﬁtemhca]ensémrmandmCEbg wafeaf Wt he dutb asadestateel ial thes
O P oo L ARO80 1) Sy SRRk 420, D EEIRCE ARV0,H08 10
DEC2Ud  whi chy nehe hevamemulq,ﬁﬂthyoblnmldé%olwthbrd Masgbxyt iMeanpo3 2 |Jc$n 51

Tool 36" chhei BYTHER, RS0 it e iBIag 288 30 R Epboputat ey

i ntegrated wi thearmigly enHedryifige ac:aatl&wgcoblcauey déheoffrae B tootheyfingdl 36

has a thickne or 1exa{wp a D of
about 50 mMm ?%?J%gg QTFC?HE%%%? :éa% p%ol ectl ngkf%nlg(?ﬂeaﬁ{l %Lgar%{%%; a,iraegdre% ection
of the cutti n@Gblt_a@ef_:mm sepéaendustparvpirary lof fimellyublemnadagnderapddy 2 mm
for exanple. GopfdJpii ga 131'1?1% ﬂéhﬂ’g“ﬁo’&eér%ﬁ emth%rghﬂtex?* thBeeFgfary 10
tool 36 is fitted ont Y. shaft 34. IVbr speci f1cal (%/ the rotary
shaft 34 4% i Rsey tréaum@%tph@q WRbbHID Boke 55Dy dfthe feo¥eSEEINT SERNSIB TN
then a fastenmaanmabsﬁd%énstm@cm&eehe ﬁwrtﬁ@dﬁ}s%nérwgd&%&&sof the
rotary shaft 34 so that the rotary tool 36 is held between the annul ar
flange 40 fordRd on the rotary 15 shaft 34 and the fastening menber 52.
Thus, the rotary tegl %\}esdfab&fﬂ%ﬁo bist NdiBhaty ekl dderalla dasdeni ng

menber 52 is shaped i ke short c er an Its inner surface
t hreaded so t Raits plreadyrispedn Wptéhpﬁh%om Ekébbrd ipdhe ot 88d gpes H@trfﬁla!ry

shaft 34.320 S ??ﬂ% rg e ar th
subst anti a(fl yﬁgﬁt reﬂ"}“%W"gé I cufa'? tggf lfér%e\%‘mltt ﬂn&é}}t?ﬂgl er'11t1r'ler!a ?]Eg acguracy
the cutting bigbeiled \ﬁl@ﬁ@hlpts‘,mm@ﬁobb@ difcezn? el e cmidtepotn tﬁh@ﬁ | ayer
cont ai ni ng ab i nd grains though not inpossible and slight changes
in the thi cknégéél\{ﬁ%t}?gg di aneter 25 D and projecting length X of the
cutting bl ade 44 egkplaiming wabh yef€hemegesoilig.he andi Ekpess die t:h’etmg ting

bl ade 44 affe n t t e S tion

of the cutti ngé%ﬁbl c?% %ﬁnr%% #g%c%gn eorvcel ?‘%g{lr{d eal %ﬁtatf&‘%r%?%} he

surface 035t hehaéwidoaguendimgnatilestantdadly hangdwriimonhael @hlrectnbraaeda D
rotary tool 36 is detachably attached to a free end portion of the



30 of the cutting blade 44 affects the cutting depth of the seni condutBE) 200
wafer W Wien the sem conductor wafer wis cut by the cutting bl ade 44, the
cutting blade 44 is thereby gradually womn out, whereby the projecting
| ength X of the cutting blade 44 affects the service life of the rotary

tool 36. Therefore, when 35 a newrotary tool 36 is to be attached to the
rotary shaft Batanyt shafhetlesshi yheolbluskirpied RIRAiRaNt hanc RBY RALEAPEL i ¢

properties, 34 & Blgf&t%kp%rﬁaf&w %F ;nélgfeahg&%ﬁsa;[ ar@Ut £F fiiagggfgﬁr i@ and

projecting length X of the cutting 44 of the rotary tool “36. In the
illustrated rbeamsd abdihe3gean @it theutkipagedoernd pgrteon B8 - plCodEhNUiInNG &At i on,
the hub 42 ha Jndi cat i t a tgristl e85 of
the cutting b?’é@iehlf4g&%'ﬁelc%fr? ?gg(?g:\rg Eggi r?etaﬁg ?ﬁ'ugt’rg%éegopea%ggg?é%nt%i s a
tag printed wi$hroapbaed cfde huldid2 snidng auté iopariecieet 4 st The grubpé? ihdshof t he

cutting bl ade_44 .an he .t i fi : p i.at ' 0 h
surface of th%a’ﬁuboe %ng%%e cmarggz%péjrriég’?%%:g%?{)%%?t %‘g@( sa%egll@lhggmb@a%hg bar
code, that isreldteiviQyatiowk ¢ivaukaessenter quotrerodiddnene anrawdapridjaagei ng
| ength X of the cutting blade _44 can be obtained.b asyri.n he cutting
bl ade 44 accuP3t et 8?‘989‘5%%;‘5??v Yy ctt ‘?%é’oﬁd‘iéogeﬁco (ﬁftt‘%élﬁ‘a%af er w
usi ng t he rotahyouighehodé sndstienednal yze rgntbe moutcishatbeobftiehbub 42.
sem condugct or fer Wat.th ro tian plan f the rotar 00],.15.36.
Thus, fholt ot HBBFrzﬁ%laérﬁﬁegeogﬁ%i@@Eﬁ’o‘\ﬂ?‘rhO?%egq Al TS n%éajo%% g‘P& it is
shi pped from sare prsodhet botreplddahetdmsefete cdboskf ratagy tshaftady prihéed with
t he bar code, _the hub 4 f the rota togl. 36_can.be directl ri,nted with
a bar code ast]alje@fr}egﬁ.OJiFBErfhgp??/gf’{]"‘,[‘y?rhggﬁﬁbgﬁaéfu&ﬁy ﬁeedPS?értéwt%ﬁgll%G 20
may be engravperiphidrya betre cwdenhplhdsdridéaved teopeasidepghattis , nefgrtence
to Fig. 1 andSF(';%;.i 2, th4e %éﬁgg ﬁri]segrgv.i degs‘é\%ttgeﬁm%eﬁdi ”ﬁy&eﬁﬂ&l%[
conposed of a B5dE red .‘F%%e% B readirng nedns is installed
on the friomt blakde aff tibephefesiabdy dcamfposkd of car e2eantbdaposéetien ltayerhe
central 25 processin uant 62 of é%[poen o%%gé means of the dicer 2 through a
'S dsed,

line 60. When“@ W6t & §/a?JOVcﬁ d the reading neans 58 is
det ached from t he hsuldEscgilebeibore, tthe ratayyté@bB63tan beffidnmed mivedyt he

rotary shaft - i nd| r n taal 36 i EQH t he
readi ng neanségfnagfgs%ﬁ#eﬁgglg?{g& Igf&q]o(r%f 16{}% ?)g%l%r 0 rée}gL&f?g%r?t%e I nl I cat or
56 by the readfmetiednef58rtingt thes rothry dlvrladt erd Swbcraw apderiel e t he

cutting biéide{:%él%%titn@elér?%ﬁ{ ¥f %ﬂaéﬁnﬁgﬁagﬁ@g ot ohlSr GRIER als %{ﬁﬁsi ng

unit 62 and s I'n~"a storage neans, are tenporarllé . yed
on t he nonit okh30 ths arewder dd.ange prst e 48tafetpbphtidrbiop nuesegpErinet can

35 under st and; Lhe. ¢ Bar Aehfr by bl GiRBGP &k RS i%e hh@_igumﬁwa%@ﬁq & the
rotary tool 36. Wen the rotary tool 36 is to be fifted 18 DE C 2001 9
onto the rotavpiehary Be asickehpiege BFeathnpysed eytan geectrolyte which

may be a nickel sulfate solution and a predetermined voltage is
25 applied between the hub raw material and the metal piece. The hub
raw material is covered with an insulating material excluding a
surface area where an electrodeposition layer should be formed.
A large amount of abrasive diamond grains are contained in the
electrolyte. Then, the abrasive diamond grains contained in the
30 electrolyte are accumulated and the metal is electrodeposited on
the non-insulated area of the hub raw material, whereby an
electrodeposition layer containing the abrasive diamond grains is
formed. Thereafter, an area other than a portion 51 shown by a
two-dot chain line in Fig. 4 of the hub raw material is covered
35 with a non-soluble material, and a hub member having the

electrodeposition layer formed thereon is immersed in a solution



sem conductor wafer W the characteristic properties, especially thi'glprl}&[gﬂz
T and outer dianeter D of the cutting blade 44 stored in the storage neans
64 are taken into consideration to carry7out 5 the positioning of the
cutting blade 44 relative to the cutting line L of the sem conduct or waf er
W Further, it js possible to warn_an aoperator at predeterm ned tine that

the service |Viihopay ke 8 #adivg hydigsidg ﬁ%luééﬁﬂnd"ﬁeéehlﬁ dRIPBYt EBhBar i ng

the nunber ofgidiesy %edtv?d%tt&%ﬁeﬂ ?Oht %f&Iss\MvEBaéo Sym the
amount 10 of abrasi on of the cutting b ade 4 he above projecting

| ength X of thetagmn toak 39l e@@smtmqtm@ th@rhnb\é%%ml ltélengtveirlnlgybla%tll‘lng up
| f th
a warning la J(éhoér Ilﬁ’é‘@% é?i&xg%é?%?ét?otﬁégl @h%rng esﬁ%%?g Qtaéf el €

rotary tool. |s ro own in |nc ude a hub
and i s corfposestally cho]oBByhas autiickgebs adef h@@u%kﬂ&hznqaﬂob@thp]md alhdom an

el ect r odeposi [ b gr.ai ry tool
136 can be ad%/féﬁp gja%glgélf‘gg%rsr?ed%ﬂe e@tﬂ %@t@‘ﬁﬁg aad% agpcg#(f%ﬁ%
accumrul ati ng admagthi uemllaamaddagrdaltmstmn @fethectem:\:h.ng ide 4anfcdnarthel at e
and nelting th ntire p The_ 20 ratary ol hown in Fig.
6 can be fi tt%%r%ﬁegyt%g% 2}1;1? iﬁértaty 8? %\bodltg f?ﬂﬂélfnogr aexﬁa l%nerrber (not
shown) of an approtmntamamglaqa@lbnan:&m wmtialr&tfetqnceﬂue Rigt.a3 y theatotE3§y shown
in Fig. nl.y t uttin | ad 44 d does n i;ncl ude a
hub. The?le or %nE napg%t LR S%Pﬁ*é% rar Ispgﬁlglcpar érties,
that is, thi ckhne&@tirycnnaﬁlt di aietiasePredh d ntonelie djhatmgle:hd]!e 60 ¢hecheutti ng
bl ade 144 is to he pro d gn_ther tool 136, ..t.nmust rovi.ded on
the cutting bESREv 39t e Al Fiet 2o Sefiamindmemer 52 ifdbesparbiy df 12
is put on thetinreddet] eénmd postade 3¢Bfoﬁ)eheg:03ﬁr§rt$itaeit Boh s» shatr ahe wasaryl62

nol ded out of maﬁalgggéiftf’etw nth t| c r 1|ér%angg 4%t?rm% éﬁ%%edr(sozt whi ch

may have a kno por |on A Cdver
portion 166 whhaft ddnaid ti‘metﬁadtermhc_pmemmt 5t2he Timsertpe)mqtam‘yl’ﬁcﬁobei% be

d and cl I
ol ose posi t1 oh 6 LR L4, 3Ear3 ShnEF b4 il Rhsfeniflq BenblE S03, ¢
to provi de thehapedi tkor diarooyl bedeguand dgsbirage $drfacehp4 iisdihreased] 56
may  18GEC2004 tBQttl xgés{té}ﬁgl@t‘i tﬁgﬁmg@@a bﬁf&cﬁt 880 ”chtehrgo ‘Pgeérbasf’c”ace

of the storage case e |nd|ca
conposed of a34ag prlnted with a bar code The rotary tool 36 shown in Fig.

3,and Figy 4 1s A 80 MieBuRNaddity PBLKSS hkidshate ok bel ngstigred in the

storage case ( not shovvn in the case of theé rot ary tool 36
consi sting of Seprtaggbaldy @mremeltcd@tfmgﬂm heform Wﬁfbﬁuéfeﬂleﬁlfcé@rlat%d with

each other as,shoyl BhEl Eht3ndNd1ddd 444wniHe iNdbrBb&dg %@ HRY al so be
provi ded on the storage case in place of the rotary tool 36 as 10 desired.

Wil e the prePeFie@derpDHTIRh Ayt CoHE inAne Rbranl v déapnshd st Fhrekph n

detai | with rgbel @R it el ACCARAANLEY i A AWRGSknbds T 5ohPePqighstdnCct |y
understood that the invention is not Iimted thereto but may be, otherw se

changed &> noRiRPAGFOWPFReMA 1BFER KitfgthSCRForG Rtadp it eﬁ{lﬁﬁd-n%b'b%bjdf t he
I nvention. Icrtngel @ 2MP2nAtkness of the cutting blade 44 affect alignment

between the center line in a thickness direction of the cutting
blade 44 and the center line of the cutting line L on the surface
of the semiconductor wafer W and changes in the outer diameter D
30 of the cutting blade 44 affects the cutting depth of the
semiconductor wafer W. When the semiconductor wafer w is cut by
the cutting blade 44, the cutting blade 44 is thereby gradually
worn out, whereby the projecting length X of the cutting blade 44
affects the service life of the rotary tool 36. Therefore, when
35 a new rotary tool 36 is to be attached to the rotary shaft 34, it

is necessary to clearly recognize the characteristic properties,



What is clainmed is: 1. A cutting apparatus conprising a rotary shaft gwi(ci(y
I s detachably fitted with a rotary tool including a cutting bl ade, wherein
the rotary tool includes an indicator shogi ng characteristic properties of
the cutting blade and a hub integrated with the cutting blade on a surface
of the hub, a reading nmeans for reading the indicator is provided, the
cutting bl adethat sapERfiqkRegsior RITBET S 1ERE TR RrANCPT Pl Rt TE NG Ofr om

the hub, and the &hana ﬁt sxa&é I4<4 BE ORRY thegry Rebudss at theasd 9N8sfatld
th| ckness of the cutti an outer dianeter of the cufti ng bl ade and

a projecting Fehgthtpal 6r<éimséllt@t¢céét—‘¢@frdl®9 tchehe presert brérndt ipporahe
h f
periphery o hﬁ% AWRas Zin Igg%cﬁa\"ctotr' 8@ %%ﬁgtt%% Ha &bﬁ%tdlé"gﬂggéﬁl%@e_rh

i ndicator is a code an e reading neans is a
cutting appar atful'she)fcudirtanm 12l adghéd ei rThEhend)la:atODd@G i i pheniEdisdrraged ag

af fixed to the,poigine o0l & Toe euly 43 PlqClalfn Jopaher ei n

the cutting blrade Ts conpose an e ep03|§|on ayer ¢ ai ni ng
abr asi ve di annhair@rlzern_stlé pn@pemties]gnfaplmalcattlsng:@ﬁpdescitlngnd thet *aag/ ishaf t

reLeh L Jetaballos Chthedothi auol iy ohodl el 0 i 99 Bhade
characteristi ch@rmmmsmccﬁrophettes tspeglﬂmlmldley a&hd ecacdh,ngha]teaes n‘h@r
Cutting bf Gae PoSBeReokiot & S kSt 81dhd PPtk RoERoa T et and
cutting blade 44 can be obtained by measuring the cuttlng blade
44 accurately or by tentatively cutting the semiconductor wafer
W using the rotary tool 36 and then analyzing the cut state of the
semiconductor wafer W at the production plant of the rotary tool
15 36. Thus, the rotary tool 36 can be provided with the indicator
56 before it is shipped from the production plant.
Instead of affixing the tag printed with the bar code, the
hub 42 of the rotary tool 36 can be directly printed with a bar
code as desired. Alternatively, the hub 42 of the rotary tool 36
20 may be engraved with a bar code by laser beams.
Explaining with reference to Fig. 1 and Fig. 5, the dicer
2 is provided with a reading means 58 composed of a bar code reader.
The detachable reading means 58 is installed on the front side
of the housing 4 of the dicer 2 and connected to the central
25 processing unit 62 of the control means of the dicer 2 through a
line 60. When a new rotary tool 36 is used, the reading means 58
is detached from the housing 4 before the rotary tool 36 is fitted
onto the rotary shaft 34, and the indicator 56 on the rotary tool
36 is read by the reading means 58 as shown in Fig. 5. Information
30 read from the indicator 56 by the reading means 58, that is, the
characteristic properties of the cutting blade 44 of the rotary
shaft 36 are sent to the central processing unit 62 and stored in
a storage means 64. They are temporarily displayed on the monitor
30 as required. Therefore, the operator of the dicer 2 can
35 understand the characteristic properties of the cutting blade 44

of the rotary tool 36. When the rotary tool 36 is to be fitted



the characteristic properties include at | east one of a thickness of gﬁ?ﬁZOM
cutting bl ade, .an outer dianeter of the cutting blade and an i nner dianeter
of the cutting blade. 6. The cutting apparatus of claim5, wherein the
indicator is a bar code and the reading neans is a bar code reader. 7. The
cutting apparatus of claim®6, wherein the bar code islgrinted on a tag

affi xed to tHOtS shagoteageshait e asureduigedpparantnaldy edtaithes, wherein

the cutting lddeoh3.comPased: 4 qi ag\%ae&%aige@fé btOPeAkS, SQUALRHY
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of ametal annular plate and melting the entire annular plate. The

20 rotary tool 136 shown in Fig. 6 can be fitted onto the rotary shaft
of a dicer using a hub member (not shown) of an appropriate shape
formed separately.

The rotary tool 136 shown in Fig. 6 is composed of only the
cutting blade 144 and does not include a hub. Therefore, when an

25 indicator showing the characteristic properties, that is,
thickness T, outer diameter D and inner diameter D' of the cutting
blade 144 is to be provided on the rotary tool 136, it must be
provided on the cutting blade 144. Meanwhile, as shown in Fig.
7, the rotary tool 136 is put on the market in a state of being

30 stored in a storage case 162 molded out of an appropriate synthetic
resin. The storage case 162 which may have a known shape per se
has a storage base portion 164 and a cover portion 166 which can
be opened and closed, the cover portion 166 can be opened and closed
between a close position shown by a solid line and a close position

35 shown by a two-dot chain line. When it is not desirable to provide

the indicator 156 on the cutting blade 144, the indicator 156 may
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thereto but may be otherwise changed or modified without departing

15 from the spirit and scope of the invention.
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10 the cutting blade is shaped in a form of a thin annular
plate extending from the hub, and
the characteristic properties include at least one of
a thickness of the cutting blade, an outer diameter of the
cutting blade and a projecting length in a radial direction
of the cutting blade from a periphery of the hub.

2. The cutting apparatus of claim 1, wherein the indicator

is a bar code and the reading means is a bar code reader.

3. The cutting apparatus of claim 2, wherein the bar code

is printed on a tag affixed to the rotary tool.

4. The cutting apparatus of claim 1, wherein the cutting
blade is composed of an electrodeposition layexr containing

abrasive diamond grains.

5. A cutting apparatus comprising

a rotary shaft which is detachably fitted with a rotary
tool including a cutting blade, and

a storage case, wherein

the storage case has an indicator showing
characteristic properties of the cutting blade and a reading
means for reading the indicator is provided,

the rotary tool is composed of only a cutting blade
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8. The cutting apparatus of claim 5, wherein the cutting
blade is composed of an electrodeposition layer containing

abrasive diamond grains.



