; e3el yttu<wRwIx6yTlyu 8a - 1 Title of the Invention Cutting Machine Field
of the Invention 5 This invention rel3tes to a cutting machine particularly
suitable for dicing a sem conductor wafer. Mre specifically, the invention
relates to a cutting machine of the type having two cutting neans whose
rotating shafts are arranged on a straight- line and whose 10 rotating

bl ades are nounted on the inner ends of the rotating shafts and are opposed
to each othert1deseripéi oiveitide Prior Art Japanese Unexanj ﬂ lmumm
Publ i cati onNo. 2001 15 7058 discl oses a cutting nmachine iﬂmmm mmﬂm

cutting means and“BaFtrgularhyneuitabl e for dicing a seni conduckggmwaf er
with a high efficiency. Such a cutting machi ne has a housing slenderly
extending in a fore-and-aft direction, and an operating panel is 20

di sposed orf (e3¢ opf &hefHREeRELI®Pe housing On one side of the housing, a
cassette-placing #gng, ;aveluekhnge1908s @BdaachhkeaRgNAagRRRear € arranged
sequentially in a rearward direction. A cutting zoné is disposed at the
center in tPrRribeelantyaseitabbetfon éhcihe atpepigppdugtopswafer housi ng.
Cassette S%&Pé?éﬂ&cﬂ?é&‘élif dt%é’of LhPibherSRSEEL L EoPh achgiggne, and

cl eaning neans i's disposed 1h fhe cleaning zone. Two cufting neans, i.e.,
first cuttimachEaesofintheetype kavinggtweacstiting neapssedosd t he ot her

si de of the_housing. i ' n [ r 0 tati shaft
o a cut 1 TOCETARY TR e EEh FhEAPDEATBRNR DRRARAL P ahY BhLES BRI
means hdas arcezbimgrbl afiesgasdahduated aonutheninbéadendsuofethen t he second
rotating shaft., The f#rﬁé rotgting shaf t 3ngothe ecggd rotating shaft
extend on aF%Y?E}%ﬂtS Fhe®i AnE AT oPRPANRGEY 35°aF 7<di PECEF on on the ot her

side of the housing. The first

Description of the Prior Art

Japanese Unexamined Patent Publication No. 2001-

15 7058 discloses a cutting machine including two cutting
means and particularly suitable for dicing a
semiconductor wafer with a high efficiency. Such a
cutting machine has a housing slenderly extending in a
fore-and-aft direction, and an operating panel is

20 disposed on a front surface of the houging. On one side
of the housing, a cassette-placing zone, a chucking zone,
and a cleaning zone are arranged sequentially in a
rearward direction. A cutting zone is disposed at the
center in the fore-and-aft direction on the other side of

25 the housing. Cassette supporting means is disposed in the
cassette placing zone, and cleaning means is disposed in
the cleaning zone. Two cutting means, i.e., first cutting
means and second cutting means, are disposed on the other
side of the housing. The first cutting means has a first

30 rotating shaft and a cutting blade mounted on the first
rotating shaft. The second cutting means has a second
rotating shaft and a cutting blade mounted on the second
rotating shaft. The first rotating shaft and the second
rotating shaft extend on a straight line in the fore-and-

35 aft direction on the other side of the housing. The first

AT

*159159*




- 2 cutting blade and the second cutting bl ade are nounted on the inner
end, i.e., the rear end, of the first rotating shaft, and the inner end,
i.e., the front end, of the second rotating shaft, respectively, and
l.ocat ed opposite 5 each other. A cassette accommodating a plurality of

wor kpi eces, optionally a plurality of semconductor wafers, is placed on
the cassette supporting neans, and the workpi eces accomopdated in the
cassette areusedngnbilabikyaddl itler edcdfdt outbénghbtkdegazaenroudbeddehi vered

wor kpi ece i s, chucked ont.o the chuck neans nd conveyed to the cutting zone
toge?her m;?ﬂetﬁﬁnﬁﬁungneéngf'lﬁﬁ?hﬁeéﬁt?Pag 9%n§¥egﬁér§ErE8F@Eénﬁs gut by

the first cehéfag bhadenandnhbe egeond.eultitRe blkade. edhenort BReWor kpi ece
is returned to 15 the chucking zone together wi th the chuck neans, and
transpor t edS$r Rt RetehdBRi AH2Ebner BBPEREI¥PLYN ABIz6RE2LPA PREOELESNI ng
zone, the wskpi 8egetrS cl eaned, then transported to the chucking zone, and
then brought into the cassette. 20 The above-described cutting machine

di scl osed i n JapafeS&sBsEtniassorpedaningul Pdartadd tio of209rkpdsgessy made

conpact, byoskibhhitthyanr gngeaenty ob st Esmyashauétéerl@afeke,C@gpg&géea W th
ot her types of cutting nachines including two cutting neans, for exanple,

the cuttingoR25thicArABStEPsERPRRUtingJBpaAnEscaldexhm WwotkPaeeas Publication

Nos. 1999-2 9: 74 . , i W chi i till
unsatisfact%éggmgﬁgagggeéztﬁééfg %ﬁ%ﬁ% %%%b?gﬁggh#ﬁglggt?Fggvgﬁgées in the
two cutltd ngtorebhe ebuckipgnzerecutTim delivertédgrorkpliesed SCchepkedenent .

However, th i opnsi.der di n t n .the_haqusing to
t he positioﬁﬁg ﬁ%%n??%gﬁoﬁggﬁg'c§§€i%gng%§g§.9$hﬁég %P%%%%ge?988ifficult,
i f not inpossgétkertwipkrtbenchnchpreatson Ifortheptact g theneuttheg bl ade

(romhe, Bk ghethe Bougtry bRUEL Y, uERBRELILE U Lhghe o1 tuet e
repl aci ng téecentit cungthhgdbladbis Tekes the wepkplerenis opet@thed to
el ati el eRPLGa sty To:enalle e QUERTLRL LRuBE FLiHaledagh (he ol e
transported from the chucking zone to the cleaning zone.
In the cleaning zone, the workpiece is cleaned, then
transported to the chucking zone, and then brought into
the cassette.

20 The above-described cutting machine disclosed in
Japanese Unexamined Patent Publication No. 2001-7058 is
made compact, by skillful arrangement of the various
zones, in comparison with other types of cutting machines
including two cutting means, for example, the cutting

25 machines disclosed in Japanese Unexamined Patent
Publication Nos. 1999-26402 and 1999-74228. However, this
cutting machine is still unsatisfactory, and poses the
following problems: The cutting blades in the two cutting
means wear upon execution of cutting, and need

30 replacement. However, there is considerable distance from
the front of the housing to the position of mounting of
the cutting blade. Thus, it is very difficult, if not
impossible, to perform an operation for replacing the
cutting blade from the front of the housing. Usually, an

35 operator has to be situated on the side of the housing in



5 the cutting blade, there is need to secure a required space near the side
of the housing. Thus, a relatively |large space is required for installing
the cutting nmachine. In using the cutting machine for cutting a

sem conductor wafer, it is necessary to install the 10 cutting machine in a
so-called clean room In this sense, thesnecessity for the relatively |large
space for installation of the cutting machine is not a negligible problem
15 Summary @frdéie toneariryobwA Mhe @pRalatdkine F#orofrelacimesele i nvention is
to inprove the | ayout of varjious zones jn a cittin machi ne of the type

havi ng two GHEHIRG P@Re -  ABiFi PakesahREperRLACRTFBE PRBFEELABNt of a

cutting bl adeaande1gdeempdl chteRACeTdeefsBaEY ther opBghablatboBeOf the
cutting machi ne. The inventors of the present invention conducted in-depth

studi es, an@iffapseco@id Hhiatsidee dbdhe SIELR % AN BE B teR e tafangi ng
a chucki 59 20e dyt 3l MIAMSE GRIMELN s FRRETY SRIRCING ARG N One side
of 25 the chucking zone, and a cleanlngxzone on the other side of the

chucki ng zorm®ace aeRrofthehd fdepfofa theudiongingr.r afjifg a relatayezdne in a
wi dt hwi se ¢ i rear . I_RG,+ esi,gni:ng rotating

shafts of ta%tr?lrjet tsirbr?gerrg%ns tJlér%Iden %spgﬁﬁ‘%lﬁq:&%%%ﬁ the rear 30
hal f of thenembsingg. AocusdnggthRecptesngt mpabénei 6nr theténgsaprovi ded a

cutting machyj ri.sing; ousi V] er.at ] p | di sposed on
a front surtrbuae%gcﬁ]g?lec(g?); g’ﬁfe\ﬁeﬁg nrl%BElaeaec G—%E’i (r)ﬁg’ zlglnge olcgc{hged in a

wi dt hwi @ centtegringamachife cassetdee-gqaldad g leare dagomt ednothasesende ,of t he
chucki ng zo%gl,e aré% a cl ea(ril_ionIg ¢ oneel Q atve on .an op oscjet e osi de of the
chucki ng zo are §Frsér¥é{e i S S A5 Yor 1 WS ngf, While a cutti ng
zone | ocat ednstalletdiodi lwf Itheb casittiarg inmadrirended rict a rmesglipildleof the
housi ng; cassg%ie supporting nmeans is disposed in the cassette placing
zone, and clB& FJ*means is disposed in the cleaning zone; chuck nmeans is
di sposed so as to be novable in a 10 fore-and-aft direction between the
chuckin? zone and the cytting zone; first cutting means and second cutting
means are di ' {eTHAG? of the housing, the first cutting nmeans

has a first rotatingsihwdipandoBjétt Sdf the present invention is to

improve the layout of various zones in a cutting machine

of the type having two cutting means, facilitate an
operation for replacement of a cutting blade, and reduce
20 a space necessary for installation of the cutting machine.
The inventors of the present invention conducted
in-depth studies, and have found that the above object
can be attained by arranging a chucking zone in a
widthwise center, a cassette placing zone on one side of
25 the chucking zone, and a cleaning zone on the other side
of the chucking zone in a front half of a housing,
arranging a cutting zone in a widthwise center in a rear
half of the housing, and designing rotating shafts of two
cutting means to extend straightly widthwise in the rear
30 half of the housing.
According the present invention, there is provided
a cutting machine comprising:
a housing having an operating panel disposed on a
front surface thereof; and wherein

35 a chucking zone located in a widthwise center, a



- 15 cutting bl ade mounted on the first rotating shaft, the second cutting
neans has a second rotating shaft and a second cutting bl ade nmounted on the
second rotating shaft, the first rotating shaft and the second rotating
shaft extend straightly in a width direction in the rear half 20 of the
housi ng, and the first cutting bl ade and4 tthe second cutting bl ade are
nmounted on a wi dthwi se inner end of the first rotating shaft and a

wi dt hwi se | ceese¢ne oflathegseoonrd loohatedngnsbhakt sidespéctheekchncaidgl ocat ed

opposite each _other:. and.25 _a_cassette _acco dating_a plurality of
wor kpi eces iPSP5rag8d &nCLRETERYIsEPES gﬁﬁﬁ%???ﬁa ﬁgaﬁgPogﬁ e FEéigées
accommopdat edhienchihekdagsebhe are aeguantidalhyadélkrbver @dl1foofhehehucki ng
zone, the delivered rrkpi ece is.,chucked onto.the.chuck nmeans i.n the
hucki ng. zoRUSIAG U RRy By U RS HnEOra: LPGtend ™ G5 Hor SRRt e chuck
means, and teateer kpi aeeadgetihenchuekaeans fi sfChebnoliBe nkyi;r st cutting

bl ade and the second cutting blade in the cutting zone, then returned to

t he chucki ng zone ¥ F&Y& %Rﬂ?qqié‘%wsnée?néi}stﬂ%ﬁ%dpdﬁ &' rom t he

chucking zog@sdatte phacthganbha,zane, ctkaanad mBahke igl earipddesong, then
- 5 transported_to the chucking zone, and brought into the cassette.

Pref erabl y, th@nfdeamnngugedet neans is di sposed in the chucking zone, and

the workpiece del iotR{d rfd018 e & (R (R (& WP g uEydigone 4 s first
pl aced on the tenporary support nmeans, then transported froma site on the

t enpor &¥§ sfpperandeads dorgciipa betweenchbek chiughsngc goneclesgnade and
transportedcgggghghg ggeaning zone to the chucking zone, whereafter the

wor kpi ece i s placéed f onto the tenporary support neans, and brought into
the cassette. Preffdmsd wutttiaa ergeorsarand iggemmd mexising meamposete of a pair

of support Hﬁgﬁggid 3qd e r%%'&\rl\ﬁ% £5 BF%p%tepggg’gﬁéé ﬁg[é:%ef '9¢sk0 Mmove

bet ween an op I'ng positio ere the su rs areé located at a
15 predet er pnedngpaerng hekati férss eathtonkgeshadd the worfkimisece i s pl aced

across the r nd .a _non-gper.atin i,tion \A%G%re he support
menber slga]tr 5#@322}% gg%g?hg‘%l%&g&t P%gtﬁ%’si%tl?gﬁ %\?/g:é'stfa'&l msé’aa T 'othér to al | ow
t he wor kpi esecboddesitcendgt meangh hasgap selcenebebwaening?@harfd \aneh aft he chuck

neans is |o i he_chucki.ng _zone, the uck nea i Qsi tion bel ow
t he t enpor aggggggng%t%lgn?iapﬁ 5‘r°é1f“§re#ie8’ne 8dis|$§ﬁtnrsé,s rt‘%‘@ Kpiederis a
sem conduct chewdfiest aodathadf shaif tcanid nhpeblsadenand ot isecehdfaut ti ng

serm conduct SR CGAFoP £ B B TBadlr PP o Tof G (PR E T GOoF e
per specid veo¥i eeshowsigga pnef eheed iestodiuteingobladeutdnaghechi ne
constr uet o0 BeBACRRGRTES, RAal Bt RRRLERE o WAIURRIA Sugd S
wal |, etc. béi hpeofitrbed rotaitlihgsshalife tamel ianteidtalvister daingre eafd tdfe
cutting nac@'gege%g%d rotating shaft, respectively, and located
opposite each other; and
25 a cassette accommodating a plurality of workpieces
is placed on the cassette supporting means, the
workpieces accommodated in the cassette are sequentially
delivered to the chucking zone, the delivered workpiece
is chucked onto the chuck means in the chucking zone, and
30 conveyed to the cutting zone together with the chuck
means, and the workpiece on the chuck means is cut by the
first cutting blade and the second cutting blade in the
cutting zone, then returned to the chucking zone together
with the chuck means, transported from the chucking zone

35 to the cleaning zone, cleaned in the cleaning zone, then



35 FIG 3 is a perspective view show ng a workpiece (a - 6 sem conductor
wafer nounted to a franme via a nounting tape) to be cut by the cutting
machine of FIG 1. Detailed Description of the Preferred Enbodi nents 5 The
present invention will be described in further detail by reference to the
acconpanyi ng draw ngs showi ng preferred enbodi ments of a cutting nmachine
constructed in accordance with the invention. Wth reference to FIG 1, the

iI'lustratedtedhkbBgtd8 #BChhBechaskanboushig @ﬂaibﬁbM?hﬁdEﬁabedhét 2. The
housing 2 is in the formof a nearly rectangul ar parallel opi ped, whose

former, uppERSE&CtEeand right-hand portion, when viewed fromthe front, has
a relatively | arge@eprasigd Reudc2 @hp%di%ahle&n@eqtsaraglélp@rsew in
paral | el opi ped. An openi ng (not shown) is fornmed in a left surface of the
depressed p&hei 6hugkiagdzeRe  déphesbedvwpskpieresdedaiarpeatesmwithg t he

i nteriorc of sipg t a.1h enLng, ch@s oors 6 and 8
are disé%segggge?gg ??oﬁ%eoghgﬁggﬁgugfﬁg g% %ﬁggggpggg%éckgsghgoor 6 has a
top pl ate ptempomar§ depbertgmgansdt ihesetrenspprofdt fzofr ensikal Pnof an
upper surface_o S| a fran .aLe_nocrtio e i ng
downwar d frgﬁﬁt%ngggg?ye%Hggﬁth@gﬁgs %ﬁa%eggg%tpgnkﬁﬁ ghég#eﬁhgpg’
forwardl y iookinedemarder and teanspdgtedf frbm 2Bet opephahg ponei ¢ 10 of

t he open/cl r i.s_piyotall e n ionary . t | ate 15 of
the housi ng BovF BORIAGE ABake BaotERa A o TBr R HranoEst AR R | oner part
of the 0 onbnpbathepeempornat?. subenrthaegnisp 26di bronghpednaod thiee
open/ cl ose door g IS g%vq%ed gf upmﬁrd about _the hinge neans 14 as a pivot
center, an 5653? f8rf TERtTHP %giB i hePRRI T HnY fhémﬁ%ﬁgiﬁa 21is
exposed to pempbkedCo€sa baitrhefi sBuppoet @kembbeshoundngh?. plie egen/ cl ose
door 8 is disBosed in Iefthan% part at the front of the housing 2, and
has an 35 i AEPPREG BEPRPTSoPEPOMTES &Rt BRUCNECHYRARPTE PPEMA L% op

surface of bHBeikewsi,NGghdrentaesSelppoat mempridl ¥rientocaeddmarner, and a

| ower portion 20 extendln% downward frgmthe inclined upper. portion 18
subst anti al Py CPELErEARPE. SPREIPET £ eeaGe VEf TPhE3GPeRIOrPEsE God 8 i s _
pi votal |y SyoRupliedeodsapibaedoBarbslseithesistipppirat aetbedls,t Rdheusing 2 via
hi nge means 22, and a _grip 26 i,;s disposed in a right edge portion of the
open/ cl ose BBBFOQ?rﬂﬁéﬁgapﬁéﬁ&lP§ W@@%Edtéﬁ EREPOE MEFRSTF e open/ cl ose
door 8 is pinvokad rhreht Waed opledl ihie pdisigs oieaRay2Zrom leidr iérl@J egi on
of the front of the housing 2 is exposed to_permt access to the interior

of the housPhgo¥. tRR Uﬁ’élké’g-ieﬁﬁ Fenseseends throyeded i9RR ALSHRAS TP Ipper

portiorpd8 @hdt kRePP@ReCosexdIfRand. 1ENa &R ifg thaNhudk imf | AHIRS,
vari ous operating keys or buttons 30 and a so-called 15 touch panel 32.
Wth refereht® CHUEKGREANS| difgPRISEF1ONGd Pelove I teMRATRE G RRAFA i s

di sposed inmtelaasdeptﬁsgﬁéfegféaoamﬂoeiméhesbouﬁiengoszéeeaug%i B9 zone B, a

cleaning zone C, and a cutting zone D are arranged within the
semiconductor wafer, and the first cutting blade and the
second cutting blade are shaped as disks containing

25 diamond grains and dice the semiconductor wafer.

Brief Description of the Drawings

FIG. 1 is a perspective view showing a preferred

embodiment of a cutting machine constructed in accordance
30 with the present invention;

FIG. 2 is a perspective view showing the cutting
machine of FIG. 1, with a housing wall, etc. being
omitted to illustrate the internal structure of the
cutting machine; and

35 FIG. 3 is a perspective view showing a workpiece (a



20 housing 2. Not only the cassette placing zone A but also the chucking
zone B and the cleaning zone C are arranged in the front half of the
housi ng 2. The chucking zone B is located in the wi dthw se center, the
cassette placing zone Ais |located to the right of the chucking zone B, 25
and the cleaning zone Cis |located tothe left of the chucking zone B. The
cutting zone Dis located in the widthwi se center of the rear half of the
housing 2. HemgtBndackerevardraibudicbE8CELOR ESafieSiydRakerdoantaRgXaxi s
direction, a width direction as_a Y-axis direction, 30 and_an up-and-down
directi on a$2ReZ- 4Ri ®edCuécbVoPoFUEbARENTEREANEf O Bl &natli-on. Preferably,
the cleaning zone C, the chucking zone B, and the cassette placing zone A
are arranged substantially on a straight line in the Yaxis direction.

Pr ef er abl y, Deaidgdc RER§riphdoB 8AdthRePIsfetredn§mpeddmBnNaSe ar r anged
substantd al |y on rad : d4N€, i t sAX1S L rectd ssette
supportigng means ?4}% spa‘l cﬁ%notselé“%rﬁlﬁg gvalslgetﬂtb: %%s?glaogéyzolﬁg f,&l.% 'Il}]e?
cassette supptetiinyyneedersacewtioctihrapchbempiny ingl Kriemdwmy st showgerg se, has

5 el t : d ; i.ng 38
o0 2 o £Vat ik SLLOLALAG, e UvsdoyR, 300 Hae, I RudE 20 a0
housi ng 2. AscehdamcenwElt®. tBe tiwvegtide.rails 42 extending substantially

vertically are fi wi thin the housj , d ide r.ooyes (not 10
shown) are for ned)f'ﬁgd} ﬁee@eqre%}]actel Pﬁf ;f:fe%’gf glr’mat%a. %&}%ﬁ%%ﬁ%ﬁ ¢ %taldf%g t he
gui ded r oomeshdahet haselaehatisiggpkeatiaedy4dndich tiede aguiade Thel s 42, the

I ti tf 0.is. t to_b dl d d
movabl o 5 ORGERBSgh: A8 A4 o3 ot Ol o REGTIIR] By IAPERAGE Shai 1 44

ext endi ng sphshankilaplipeder Wheakl ¥ormetqt apalelry haENed WilghivsHael housi ng
2, and an internally ;\hr eaded nber &ggt shown) screwed _on the externally
t hr eaded shRPEEARDirs PRy 1LYeLhETOMVAE AgOFtat PGP MU Ee AT ¥t ri ¢ not or
(not shown) laggeodepebededl pbetibe axber aahles i eadednytafdr 44, and the
externally thr eaged shaft 44 is rotated normally and rever selg\ by the

el ect rit® moP8ratdelapi@esdnd PBWRPCRHRI ef BOLt PREWR) al FoLfRFEBY AlcBssette 48

accommodat i ngra Bhwtraklet ¥ f0fthéd deprkRsecepott ilch Rl,aGed ahd he el evating
pl atform 40 of the cassette supporting nmeans 34. The workpiece 46 in the

i |1 ust r at edIERBESRENPOTEI OB W OMFUBE-EatES MiihYy itd&s Ipt&Ei®ofuditst waf er

54 nount ed @Budihgae thovigh FnEYReniGd.apewd2opbh¢clibaBEd88riagi Rgga
mounti ng opening 30 51 formed in the center. The nounting tape 52 extends

so as to br Bd§&®t RdSPRFed /F SPenitA@ry1 off thife Musid S F - afBe s bonded to

the backy subbaag cabskh@drame @ alheps YladNPrtGlonvaleederd dafpted Wit hin
t he nmounting opening 51 of the frame 50 has a back bonded to the 35

nount i ng t afeéd5hwisg ceRger ofs the fEredt daadd af Afyewpnay surface of

the housing 2, and a front plate portion 12 extending

downward from the front end of the top plate portion in a
somewhat forwardly inclined manner. A rear edge of the
25 top plate portion 10 of the open/close door 6 is
pivotally mounted on a stationary top plate 15 of the
housing 2 via hinge means 14, and a grip 16 is disposed
in a lower part of the front plate portion 12. When the
grip 16 is grasped and the open/close door 6 is pivoted
30 upward about the hinge means 14 as a pivot center, an
upper half central region in the front of the housing 2
is exposed to permit access to the interior of the
housing 2. The open/close door 8 is disposed in a left-
hand part at the front of the housing 2, and has an

35 inclined upper portion 18 extending downward from the top



- 9 alattice pattern are forned on the face of the sem conductor wafer
54, and an electronic circuit is fornmed in each of rectangul ar areas 58
dermarcated by the streets 56. The cassette 48 has a pair of side walls 60,
5 and a plurality of acconmpbdati on grooves extending horizontally with
predeterm ned spacing in the up-and dowmn direction are fornmed on the inner
surfaces of the side walls 60. The workpi eces 46 each have opposite side
edge portiosar@hceheff theehblsingert ¢ entomehtatOfacwartdgatnobigedoves

paired for the pair of side walls 60, reby the workpi ece 6 are

P oot cBARRBE L aBd: B loHEry DRGELoBNCD] EHLeRasnt, HOVErsED orph

predeternine@esﬁ@@h&geunuFberugo@adoﬂome dubeebhenallyf veptisdifigce of the

cassette 48 nanel¥,8a | eft-hand 15 surface of the cassette_48 en vi ewed
h

fromthe froRE SLIEhEIHEUSENGDE, OPEndFeRSCUABRT a8cdft PaVORBLLENt of the

el evating phauheed 68, a€a¢htRdnkrgf 1bhe aceenpndaki o groeweshehsihe
cassette 48 is located at a predeterm ned height. As will be further stated

later, the RoVK@i 848986M2ENE02Be 8BH PsIHEP ¢Er &8 AA6RPERE 4ACR pair of
aCCO””Ddat'QEgﬂEogﬁgﬁegg%gH%ﬂ_%% EQ% Bb@ﬁgbﬁbgbnagerthtWhéﬁ éhﬁgn&Ut1 and

cleaned. The so tre rkpi ece IS admtted into the pair o
acconmodat i 8§ §rebedsonotheedrar 2ihe apdetibecrpendgdlnseghoor28 As will be

clear!y showvpell Gor2uat ATBALALY HUPRILLTRRNRSOS!  Sdhghasadnian (e

chucki ng zo hée tenporary support neans I'ncludes a pair of support
menber sLG6 diegposedfnithle spacitngfi mhehdoMsaxigs 2diiseekposedThe pearmicf

support ”Engg%%s%6t%r%h@”ﬁ%&%@i€9v%?'¥hb”h%ﬁ%i%% §13X§§ 9%&?&%}8%1 and
sel ectivel y brought™"t o a nonoperating position i ndiicatéd by solid |ines and
an operati npapedi 2iBonsi ddispased hy the- dot ldnaidn uppess portilod. 18. o&s wi | |
be further ntioned lLater,. when th air of support ers _66.are | ocated
at the opergﬁﬁn§p§§95&ﬁﬁﬁigﬁPrtﬁé wﬁ?gp?B%EaE%nEeP?egiggpf?8 Pﬂ%scassette
48 - 10 warfibacedpacheing keypgaior bduttdmzon eEmkdber S0 alliledot her words,
opposi te. si ort%gns of the frame 50 in the workpiece 46 are

e egge i
suppor t e byoPR& BAPElof“support menbers 66). Wen the pair of support
menbers 66 are nowRikH rdfierence to FIG. 2 along with FIG. 1, a

cassette placing zone A is disposed in the depressed
portion 4 of the housing 2. A chucking zone B, a cleaning
zone C, and a cutting zone D are arranged within the

20 housing 2. Not only the cassette placing zone A, but also
the chucking zone B and the cleaning zone C are arranged
in the front half of the housing 2. The chucking zone B
is located in the widthwise center, the cassette placing
zone A is located to the right of the chucking zone B,

25 and the cleaning zone C is located to the left of the
chucking zone B. The cutting zone D is located in the
widthwise center of the rear half of the housing 2.
Herein, a fore-and-aft direction is designated as an X-
axis direction, a width direction as a Y-axis direction,

30 and an up-and-down direction as a Z-axis direction for
convenience of explanation. Preferably, the cleaning zone
C, the chucking zone B, and the cassette placing zone A
are arranged substantially on a straight line in the Y-
axis direction. Preferably, the chucking zone B and the

35 cutting zone D are arranged substantially on a straight



5 non-operating position and separated fromeach other, it becones possible
to raise or |ower the workpiece 46 through the space between the pair of
support nenbers 66. Wth reference to FIG 2, chuck nmeans 68 is di sposed
within the housing 2 so as to be substantially 10 horizontally novable in
the X-axis direction between the chucking zone B and the cutting zone D. In
detail, a stationary support pedestal 70 extendi ng substantially

hori zont al | yine dinspheec-wixtilsi Kitdeethionsi ng 2, and a pair of support bl ocks
72 (only one of themis shown in FIG 15 2 e fixed ontp the.support
pedestal 70 with SGARISH S P AROSEHE SERTRAY o R PETDALE rails 74,
whi ch ext endasBethe Xlaxiihgdizone! ran phéhcapactvg sdppbetYngxmsandsrggeiion,
are fixed be&}ge n_the pair_of sq_ﬂg%rt bl (%cks 72. A slide block 76 is
mounted on PReCPaMYoPeg@td@ ¥6Hakinowis FORTREE &€ rgidFed yr coves

extendi ng i ellehatiay plditresii @D aoe Heomived mpa aneWelowsurfhaerigdf ahhe slide
bl ock 76. By engaging the pair of guided grooves with _the pair _ of guide
rails 74, tReeSAIGe 3%I dELC?6 1i)s Tpsieded Ps #RadiPPSTh¥ atdv 3 ©faltd®y the gui de
rails 74 in4eheclsa8l $o22 idn CUORnARELERGN2!.| Yakhegagadiahats, 78,
extending in the X-axis direction is rotatabl’'y nmounted between the pair of
support bl o&k® BRidAN rigdeler Hal ey temddage ubSHat ieddty Seshicald v iated to a

| ower surfa i bl . an he,, .. r ed nenber is
screwed 30 ?gxgﬁewggpgbngﬁeyh%%%eé%e&'s%&?t %%JSIQ%%I%J?&%F'C&%t or (not

shown) 1& cehewat)edreo fioemesix tigy rrdie v lieiviedddad psleatfiorTs, 4andBryhe el ectric

notor is rotat r nal . Lev I j 6 al ong

t he gui de rgsu%}lgg'?gg'l rrelr%tglr%l%%g%h% gur%'ggﬁ ?%.O%&'\é%y%ﬂéc%ﬁe?ua%%g}{ 35 nenber
80 is fixedptllettfleerms 4i0derithodher Guisgied raidisudik, thelelewathiorg 82 i s nount ed
on the suppqr er, .8Q s to rQtatabl e ral axis

ext endi ng s%t])'tsa'szgﬁtrl al4lqu'\/se%\°?1(§:15cl"=1dy%%Aa%o?‘é)t ;%c?néﬂ%le%%dvl gag{ﬁ’ ce (not shown),
optional | y dowalectdliyc movtatrle fadromrgottate rygpitdee rahidick 42 redber 82 i s

di sposed. wi t hin_the.suppart r 80., ,The chuck nmenher 82 .in .the shape of
o aPok 13"t shBrALoR PR s RHast 4 S e R et Y The chuck
)rzenbgar 32 is;a_&ﬁ;ujc[age@ \Ms} troﬁcaﬁaibflyofin(;:g:rritmhdmuham_' "rgFéBét}cp{jsmfgjcﬁ,ngan'bclh the
-axi s directiogn. Each.o e gri nechani.s i ncl udes. a able grip
B ee 86 afd SHEeRdRIIve Ress DR JAP S Sheh | & s o

act uati on mexmterfiadilyshdmweadesliGhaaft & 4pnaurtaites] act udioreldvataing
non-gri ppi ng,pQsi tion .sho in FlLG, 2 nd ripping .pQesition t ich the
novabl e gri %l&%?@ggl groé 1§lﬁpf338f:§5anWB?&Fy?PgEm%?’ﬁggﬁoﬁ-sgFioﬁlﬁleﬁge\ggsi tion.
When t heo chiek thearkt@dnad lyoaairethded tdre fothubk rend oftee BesaisexssiaMy i n FI G
2, the chuck _nenmber, 82 is situated between the pair of suppor nbers 66
of the tompSPERR e SO tind B £ T AHD A WAL T EHREREY (R ow ¢ he
pai r of suppbit ed@crilikemdtit Ao trhe deemral drgiwest pyios te Teasigdl i n t he
Zaxis direction.. The slide block 76 is equi pped with a hollow protective

duct 88, V\/nipé'l‘?tif?rghizlt%abl y defornmed froma state indicated by solid |lines
into a state indi categsdyttaosglodcebmmddaties anpbhcal2tyasd vice 25 versa,

as the ide block 76 is noved. The chuck nber 82 fornmed from a porous
ot er dD 1 S OTIBRCR  or G EHATH PRI B I D BT ASEet 1A P Suct s on
source (not tHeowWa)s s\t ed SiHid il MASERgss (Wl Thewo rdigsipesed eMittighd he

support nenher, 80, slide block 76 and hall ow 30 protective duct 88.
El ectrical wiris§rRded fRRedimatton %ﬁ@wwrbhfp%ve%' t FRMRHYEBF 2 gri p

pi eces 86 0fs i@ ciidud HEC RAH TS Bdmowdl 564 et endsramd s $g support member
80, slide block 76 and holl ow protective duct 88. Ceaning neans 90 is

di sposed | nTOW@tdNEaiaRe Adre BE ETIRe ACHIYRNAUTPRPHTY 9PeRHRY
cl eani ngo MeaNs fXmed in the center. The mounting tape 52 extends so

as to bridge the mounting opening 51 of the frame 50, and
is bonded to the back surface of the frame 50. The
semiconductor wafer 54 located within the mounting
opening 51 of the frame 50 has a back bonded to the

35 mounting tape 52. Cutting lines or streets 56 arranged in



- 12 which may have a well known form per se, includes a cylindrical
partition wall 94 fixed onto a stationary support plate 92, and a chucking
mechani sm 96 rotatably di sposed inside the partition wall 94. The chucki ng
5 mechani sm 96 includes an elevating platform98 to be noved up and down
bet ween an ascent position indicated in 4lG 2 and a descent position nmade
| ower than the ascent position by a predeterm ned anount. The el evati ng

pl atform 98ai 3agenBechadte@na apeStrermetl anPRBUMELice 4@ €¥ki nder nechani sm
10Q di sposed substantially vertically, and is raised and | owered by the
action of t REMpREOAUCLETcYRERFeP tmeeREnPENFi6CtrARIENChEFEAteA8 of t he

el evating plakhatmi88eaBhCBYCk0RARNGL1402,06238 GigSkepldRELEd B, SPAgEd
rotatably about a central axis extending 15 substantially vertically. The
chuck nenmbeftI8etpssSbor nBlle feapratpordbBshantarralr afichide pakbisb@eranic,
and is sﬁleahavsl§1Q&9§qQ 02! 8cEBRBAEEbROBr Yok Bsacsibhalhe suction
source (not shown) via a Suction passage (not shown) disposed within the
el evati ng phattepntedlyFuwdth2prgdesermshedi specioy anetdesppseddar ound the
chuck menbe 2.9 : [ ani i ble grip
pi ece 106, gﬁégtﬁégggeé Eegggigogﬁgggg?ogh?gﬁgégécFpggggggr%ggﬁ¥%by
actuati on neade wadflsskéduwn)Theuebriasiarves! £6t eachghate cospbeinvedside a

non-gri ppin gsitign sho in FlLG .2, .and ri.ppi_n osition to which
The Novanl o888 B8R ceRR03e thel 25bng sy LeRoaeRo thBne or i ppi ng
positi dl Aacebambdacipht groprets phdwed for tbkeapaig bhesddeckalegber 102
and the grigonecganiﬁgs %04 grngded tgg;eon IS disqased w.t hin the

el evating 38°%pI HPPEPRY o8 DETHRTEPASHER “BedRs S6°PIFPREFeAndPuGes a | et
nozzl e (not sabewantial lyehbirigontallegnierdenidduigd saitehwiigy be pure water.
As will be furthﬁk nmenti.oned | ater, tg%ochuck menber |1.02 and the_grip
mechani sns  PERICHAFRANEAe SRECHRHg iPh&PRoMRyPEEs A28 Si&eriQPed At a hi gh
speed 35 dufirbgtCkezfibeg, o&ndhieheaglseanienasl,i auindlys hetked -hapem - 13
the jet,  nozzl e _against the workpiece 46 placed on the chuck nmenber 102.

Ref erri'my tSuFFégez?faﬁhGpFﬁﬁﬁFt§ﬁpﬁ§rWhﬁésglﬁWEFeffﬁg &heeddong ©F t he
Y-axis di reehkORousihigXed 9Bt @pkhe SussRPastcRed8st @bsdfntAoketRbi vely

| arge notch 110 for accepting the chuck nenber 82 is formed in the center
of the suppBrEVBELBIpPRELLEE. 4R p&RFhoPaddt GifnghifedsSommodation st cutti ng
nmeans 112a ?@dosegoa@ enkt cRGseRraRs ¢312k, 1R tEURked Rt TR base
plate 108. |In nore detail, 10 a pair of guide rails 114 extending in _the
Y-axi s direBfi8Rtwi thSs %1nﬁeiﬁu¥ﬁgeﬁpsgﬁﬁe€o%ﬁtﬁFreEP?oﬂoékElﬁngééed on
the fron subfBeecat theqsuRR@rldias@mPlidle el pERE Jfr st cutting neans

112a and the second cutting neans _112b include sl'ide blocks 116a and 116b,
accommodation grooves located at the predetermined height,

is then cut, and cleaned. The so treated workpiece 46 is
admitted into the pair of accommodation grooves located
at the predetermined height.

25 As will be clearly shown in FIG. 2, temporary
support means 64 is disposed in the chucking zone B. The
temporary support means 64 includes a pair of support
members 66 disposed with spacing in the X-axis direction.
The pair of support members 66 are mounted movably in the

30 X-axis direction, and selectively brought to a non-
operating position indicated by solid lines and an
operating position indicated by two-dot chain lines in
FIG. 2. As will be further mentioned later, when the pair
of support members 66 are located at the operating

35 position, the workpiece 46 delivered from the cassette 48



15 respectively, and a pair of guided grooves (not shown) extending in the
Y-axis direction are formed in each of the rear surfaces of the slide

bl ocks 116a and 116b. By engagi ng the pair of guided grooves with the pair
of guide rails 114, the slide block 116a and the slide block 20 116b are
nmounted on the pair of guide rails 114 39 as to be slidable in the Y-axis
direction. Externally threaded shafts 118a and 118b extending in the Y-axis
direction aie pintkdr apwosisedheopatiabby enppbetl menbesyr bace iaf othersupport
base plate 108 via beaan% negber% 120a gnd 120%. %5 he ex%grnallé

t hreaded sh¥PE§S118RPRR tE1869%r 99Fr RRGEGCDS REstP& JRETEI R, Pnt8fnal 1y
threaded negoekpieret 4shewe) sabpolite@dbgntdet Raikedr supbaeesmembeke slide
bl ocks 116a6%nd 116b, and these internally threaded nmenbers are screwed to

the externaffy -t WWReRethenBfts 30 F4BROERIMEARBT S Ep BCRF & CMABEDr 50158 and
122b arQSCOﬁaﬁﬁbﬁ@erih@eﬁéﬁﬁ%ﬁ6ﬁ|bﬁdt@@ dadecthalbnm £h3a artell8ht When
a

the externally threaded’s ts 118a and 1I18b are rotated by the electric
motors 122aPSRAMES2POSERE LS itge rBLEEk 91 ION AN FhE1HPIEPECREVEE i n the

Y-axis direghi-8gBS tAk0BYaRC LRk et +GW R 1raldsS sﬁkagor%' ﬁ\\é%'g'}% lglsacks
126a - 14 and"126b are nounted on the Slide blocks 116a and 116b,
respectively. A pdlithofrefiguangaitios Flifa andchugkineasts @il des rai | s 124b,

whi ch extend. nt.i: ah l: t h.eall: anel v i e [ if ion with
spacing in 9ﬁ35$§%aa&%gh&¥r§§%igﬁasérg giggbégdt%hkghg F%éﬁ?tgﬁﬁg ces of
the slilde bhoskgontedlynthoveble despbet Xvelxis Aigeiction deitdredngrdeves

extendi ng i Z-axi s _dir i are. faqr ach. of .rear surfaces
of the eIevgp%ﬁgléﬁoéﬁ§el?6§%§n§%f2ggthﬁgggﬁggiEb tﬁg %%?gl%f éuided 10
grooves witBtehéopary stipgporde pedielssal?2dd sxdenidd ngaisubsftagutiidd yai | s 124b,

the el evati bl ocks.126a _and 126b .are mounted qn the sljde bl ocks .116a and
116b so as ?‘%r Z00 \?&]btfye l&p%&ﬁé’ogg\ﬁnvﬁlﬁhtlﬁe t%_ea%o sdinrgegt’i &?’d Exérial | y
t hr eaded shafft suppoataid otXk@b 7ext(emndivn@nien dfhahémaxiss showdi riectrIon ar e

r ot at ah| nted qn the slide blocks 116a d 116h, respectively. .
| nt er ngll‘n?/yn?ﬁr 858e lFﬁ?ﬁb@ O(FBE SHERN a,pg%nﬁ %rgt BV%che’e SFp@ai:rlréurlf“aces of
the el evati npebkoakdsldGaeand och26bp padrt besquitberaalky7ahr @aded nenbers

d to the, |y .threaded shafts. .20 130a and 130b, .
eopoct | vel FCBPBCAR ¢ HoRorLE S S LPRoly G SRSRIR ot (4 M Bifor nal |y

t hreaded shatirectioa,andel IxedNhertvicdes etieegald wit Weadadt Yiasdkes 130a and

130b are rotated_by.the electric nmobtors 132a and, 132b, the el evati ng bl ocks
126a and 1266 ‘ar® %%%%ﬁ Bkoﬁ d5§oﬁﬁ quﬁ%ﬁﬁgoPhEhﬁaPPl5foguﬁ&édﬁaiIg 124a

and 1240 Cubtileg74ni ts p36a apdgl3fbdageosoust estendifg ehevaki 89 bl ocks
126a and 126b,, rg§§ectLvely, vi_a connecting brackets 134aa§an$3 b.. The

cutting uni EE8384755¢1PR6iRTEnSOFEE hed 1Yy LigitacH 8t iiidal 30
cases 138a andck33l,. regpeayhyehy. thet phliirgoghahtideaxiyendieg withheh¥- axis

direction are . nounted rotatghly within the cases 138a and 138b (only a
rotating shBRREF128b Iodf E@4LF tife e Sidgle ﬁl%m i¥F Ayntyd Sl%ese

rotating shakt scepeeidveabla Sc@hd igie de A sM7df hi B35 necdsian.

Chttin%ﬂ§|agiie%%?ogtxegntgxgggng&gghggigaded shaft 78 extending in
the X-axis direction is rotatably mounted between the
pair of support blocks 72. An internally threaded member
(not shown) is fixed to a lower surface of the slide
block 76, and the internally threaded member is screwed

30 to the externally threaded shaft 78. An electric motor

(not shown) is connected to the externally threaded shaft
78, and the electric motor is rotated normally and
reversely to move the slide block 76 along the guide
rails 74 in the X-axis direction. A cylindrical support

35 member 80 is fixed to the slide block 76, and a chuck



- 15 inner ends of the rotating shafts, nanely, their ends opposed to each
other (only a cutting blade 142b fixed to the rotating shaft 140b is shown
in FIG 2). The cutting blade can be constituted of a thin disk containing
5 di anond abrasive grains. Electric notors 144a and 144b are connected to
the outer ends of the rotating shafts_14Qa_and 140b. The cases 138a and
138b are further equipped wth inmagi ng neans 146a and 146b i ncl udi ng

m croscopes mekibeW tg2 fily mldRin tedfl @mentR toppo®t %enfddrSlol @NERORL Heans 148
and second transport neans 150 are al so disposed in the illustrated cutting

machi ne. Th&faatablier abayér 2 eeaty ala@uiis lexsenddaer ishds thintsllhe support
pedestal 70 ies-fifQviided w E?ﬁé@?&né?pﬂﬂ%p%hﬁ:gr iﬁ%gléh&ﬁqznd' ng downward

(anteriorly located two of our support pi 2 are shown in FIG
2), and two Srdrivaredily @rojed@citing cs mesont, [Float eotES4 ngr ¢hie xeddicko t he two

anteriorty UpRort: pild ar s .1592. ui r di n
substant#al y%ﬁ%%?g?nﬁg ﬁ?sgﬁsfﬁéiﬁﬁgﬁﬁ'?@gdﬁr§§¥ggh%§§¢%§;§g'be?&gen t he
support pl atcdscksmembpeat €@ dmarthe rshalpe wifdeh ddiskedts dormedd fawmext er nal | y
t hr eaded shaf 8. sinml.anl t endi_ ng substanti.ally.horizontally in the

W dth i r o BOBPRS TRCAT I FURLA et U e B ATUG - Ane) BBEPkChmEPER 1 60 i s
connected t 82t Hes exteppad with thpeddedfshafip iedhabtienfs rest transport

nmeans 148 has % slj.de hlo 162, and a quided hole for |n§erti on
t her et hr ougk S "Suitde djé%lﬁ‘mﬁl St nafPG Rt Rfe588d9hoPe screwed
to the Bxtemeahlanitshiseadded nilalded 28 mavabler ed Y pildee Hd,dand agle 162. The

slide bl ock 30 2 has an ,upright arm portion 164 extendi ng upward
subst anti al MYV FERy PI&5E Sa 8o BP0 feHe SArimisdar tqrd’ﬁlgf%%éfxt endi ng

rearward subgttaRitidn W@l Z@taldhewn)OMsulRe WRPQY piethneft e cHyt i, arm
portion 164, and grip neans 168 is di sposed at the front end of the
hori zontal 3% & ROFOIL1ER 1166 PORE IgH Fhawand M 3 Gray? b8t 3 wel | - 16

known form lgavigp ny PRI tAfond D Wl iRFE S HeOmoRRAIAE I8y [fildduy ng-an edge
portion of the frame 50 in the workpi ece 46. Wen the electric notor 160 is
ener gi zetl, PRIOHEC]E MEFELY1EX s thsy @N~9riRP ifd e sditiadt i oNheRaBey, the

Y 5 axis di eelcikOheat@ oAt ot NSl MRSl 8k Y eddd B he G
direction. As will be further nentioned later, the first transport neans

148 del i ver 47t B&GnorkpitéGe cAeofy Brembesi de tife sdddmdrace begvwracddi@n t he
et Enc SRS UI0 SRR Al I STRAIC rplE JEa0 £ e 0
64 into the 66a§-§’ettth€ 4(8-_ax%.%l rglirre?:ngione, Salnde boenlow %chee paoirr royf Ssuu%ppocfrt eans
20 members 66 of the temporary support means 64 in the Z-
axis direction. The slide block 76 is equipped with a
hollow protective duct 88, which is suitably deformed
from a state indicated by solid lines into a state
indicated by two-dot chain lines in FIG. 2, and vice
25 versa, as the slide block 76 is moved. The chuck member
82 formed from a porous material is selectively brought
into communication with a suitable suction source (not
shown) via a suction passage (not shown) disposed within
the support member 80, slide block 76 and hollow
30 protective duct 88. Electrical wiring for the actuation
means, which moves the movable grip pieces 86 of the grip
mechanisms 84, also extends within the support member 80,
slide block 76 and hollow protective duct 88.
Cleaning means 90 is disposed in the cleaning zone

35 C. As clearly shown in FIG. 2, the cleaning means 90,



The second transport nmeans 150 will be described next. A guide rod 170
extendi ng substantially horizontally in the width direction is fixed

bet ween the 15 support plates 154, and an externally threaded shaft 172
simlarly extending substantially horizontally in the width direction is
rotatably nmounted therebetween. An el ectimic notor 174 is connected to the
externally threaded shaft 172. The second transport neans 150 has a 20
slide bl ock wihifch atad dagiel dedrdldl &roam iflerer tdean deherieidin@egh 0f t he gui de
rod 170 and an . nternally threaded l e screwed to the externally threaded
shaft 172 arcgquqﬁn F%/alﬁ:lﬁjiod’e %ﬁﬁﬁfé_xeﬁmi%wqw r mechani sm
having a pi shuppoktS peitending el &hdfe ks nidtiHaal ilsm eyt dab1ivs

di sposed in the slide block 176, and a nearly L-shaped arm 180 is fixed to
the front erfd Bk iFisddsh thes PatiditcofaddpPért BPEcESUEE2DEre fixed to
a | ower surfrRee0fi st PO LirkN Wfed R & BVERG rRXtAnding 1+ vd ke fiy e-and-af t
direction, and attraction 30 instrunments 184 ‘are nounted on_the | ower
surfaces of MVESHHEND ot PetgrerERTh aFCatie Rasirtdan dnditatasmem s 184

is selectivelps broyght d Qié%c%%@“ﬂﬂé‘iaéiid?ﬂ idd) 1DWRMC T SO G ddit shown)
via a suitable suction passage (not shown), and thus can attract the frame
50 in the 3PAErSNedy £6 PrEFataE nEd@nduitwt Bhelrdevatangr gi zed, - 17

the slide bl i v i cIthE'd i dt itq%i , rbe}{‘g;] t he Y-axis

di rection, g(}(éltktt#é)tﬁ hg? g%t %&cdtnlréon I n\gogu%s{s Aéq'grae m)verry t|lnéﬂlt he Y-axis
directioh. Wydnndes piesthemisns 180 tdies pusmdretibs artiiadely nmechaimialhy s 5

ext ended or nt.r.a , ttr i j nst.r t e r.ai 0

| ower ed ver taﬁléﬁalﬁsy%lagg’ﬁeqt %%G?nlqvﬂe?éfoa%x snal(ﬁ ;He%r}i%ln.]b&és&{vﬁ Iﬁx?éougr%dculrc{ her
ment i oned | a&tydrindelre meetard. sir drigpor Atmeanspbpe® endnsyforhe elevatrikpg ece 46

on the chuck er of  the chuck .nea 68 onto,the chuck 10 nenber 102
of the cl eaﬁl%@r?gghg%go,a utcﬁ%ﬁ%%etrsqts%e qlﬁrakpqles AR the chuck
menber 102 afisphsed eatiatabiganbAi antaeridra l enpioy asytenidpinog t neans 64.
The actions of the f.oregoing cutt.in hi n 11 Dbe descrihed briefly. The
el evatiing plsé’tbis&'rar?\tiﬁ‘lg'f tvr’f%% s’e?& esﬁg‘bl\gﬁ‘t F‘ﬁ’ﬁ‘%ﬁgaﬁf 2345 $oFHeSed (or
| ower ed) t o farome@uipoedueingiier Wdiler eels pacigooun e afaniie, pand als

wor kpi eces 46 acg_ormgda ed in the cassette 48 pl aced, an the gl Vflti ng
e %‘ﬂ‘[ agb

pl at f or m 40 S-S5 W e ddts FNEHS YO - Hhi 3 S5t % he first

transport nearsib48 sonrd@ qeidatsrthwiherauponsidiei @l | Pasesdgs (6 gri ps the
frame 50 in the specific one wqrkpiece 46 wthin the cassette 48,
transports tsh]é)w\ﬁér 'sgeec’eﬁg“fl\rlﬁ}ﬁrfh ecaeésee‘fatte”}ﬁ ﬁlq]btc%p]eéé)\.tgqu%

chucki ng0 zore 1B, meethandeaise sl (4 e Mo rdd e 3 G il ed tEite t EHROK afigmiseppor t

nmeans 64 in_the chucking 25 zone B. Then, the qgri ns 168 of e first
transport n&;ﬁ’gs 1§§ch°?ng§sga'LPr5‘ﬁ1 @Wkﬂ%écg'nﬁ,u%ﬁdatﬁ?"ﬁ

transport neaip A2des 1BV edid thevardviwisd tgeip Nebeeé 1@6 the cl eaning zone
C than to the _chucki one B. At this tine, the second transPort nmeans 150

i s moved i nS§3SEHd VRIAK iR W B PUP - VhNFRE ki BYT ZHHRVE) + aFCF over ed

in the chuckisn@nzenecds richd elid o BEASBL] 08 & NsdhLgENSSidg4 until they
are bro#ght into.intimate contact with @e frame 50 of the, workpiece 46.
Then, the aPPSEECHN SHMEY dieftiS 189 AR 1 RGHRP Y PRSRHHAR cBPi on 35 with

the sucti onyw$QUICe hied MAaAE ¢rilio W % ers 46s Jdiedted inwardly from
the non-gripping position. An electric motor (not shown)
for rotating the chuck member 102 and the grip mechanisms
104 provided thereon is disposed within the elevating

30 platform 98. The cleaning means 90 further includes a jet

nozzle (not shown) for jetting a cleaning liquid which
may be pure water. As will be further mentioned later,
the chuck member 102 and the grip mechanisms 104, which
are holding the workpiece 46, are rotated at a high speed

35 during cleaning, and the cleaning liquid is jetted from



- 18 the pair of support nenbers 66 of the tenporary support neans 64 are
hoved to the non-operating position indicated by the solid lines, and
retracted from bel ow the workpi ece 46. Then, the attraction instructions
184 5 of the second transport means 150 are | owered, and the workpi ece 46
attracted to the attraction instrunents;384 is |located onto the chuck
menber 82 of the chuck nmeans 68. The chuck nmenber 82 is brought into
comuni cat i @ReWjkhR hBinéCEmen§QUEES,wEBEEQEMet@6 peate@ngdyciae wafer 54
in 10 the workprece 46 is attracted onto the chuck nenber 82. The novabl e
grip pi ecescBBchf MeRReFalP20f grip mechani sms 84 provided in the chuck
member 82 are broygiHe 49 nlgh& IFTR PRSI L0 BighRPIsRG IR Had®® mQtelhe
attraction instrunents 184 of the second transport means 150 are cut 15 off
from the suéPPoR*s8nAéBIt d1r Ehea¥eakhe débrrprtéeer 48, fangdapatehé&her ai sed.

Then, t o a i ved, r QLM L0 g s ce, and
t he nicpgscgggéog? ?EgggﬁggiZg'ngéﬁgg%%%ga%%%e%%g%éprov#%e%p?nf€ﬂe first
cutting neapasceptingathadchheksmenhdrcalt ingfownad in2bher eehteat ed at a
position faging C enpgonduc e . ] al th huck
menber 82. %hgsfkpﬁgg?ngaggohﬁgﬁé Eggé g# é%er§§%1%%€§h%$dﬂe§g érf5§'fs

phot ogr aphedirBasedtonnghmephet dgRaphndt becsedi canduagomenatel 12%,0n t he

chuck 25 menber_82 is .full recisel Ligne it he cuttin | ade. (not
Choony 2ot T BEEl pBEptRg; BrtoBlSREBE TS Barl Bilateudobic B AP SB8F e
second It t angateans th2bde bPatbilsgltihi exabngimentin the vhagksmenber 82 is
noved in the,6X-axis dirE%tion and .rotated about the central, axis, 30 as

desired. Th8mTefhdOlhHtkPERASIRE 12 FBGeliPrartRgP e dritaFE18Rd356si ti oned

in the cuttingpseed bn wher €rbhe semifeeadodt @hewaliphor4 dbleaglatdeonto the
chuck nmenber 82 is subjected to,cutting or gicing. gUring this dicing, the
chuck menbeft082 i EPeobEESt nCPRELDCG RERNTi + LE7| RS BRE 38CPRE CHEFLRY bl ade

of the firshegHktiiN@pMeaBIuEb281aad bhecks- 11%a awid iingophl ade 142b of the
second cuttlngpneans 112b act on the sem conductor wafer 54 sinultaneously

or with3onECEPREtAVEREreRES PoPRAE Phe JdFCCONIROVSS UAPEr SHPWAong t he
streets 56 extending iR the X-axis dikeeklion alee roraddt iRd dadint ok36a of
the first cutting nmeans 112a and the cqttlga_unlt 136b of_ the second
cutting neait8e1¥eBTar¥rtgcsEe@iatthe Bddder &dos&isght! 6aasdd Addked BY

periodical | gngBglihg ¥haXipaid b2CHualieaMieRdords! Wit AR Jahe Y eets 56
extending in ?hg X%éxis E?%ectio%th conpl eted, the chucﬁkﬁo menber 82 is

rot ated 90, Adec&Rlilfg Lild n&Rey SBégien PAosHg ke endedte sdidscHl@fR n a

state exjendhgg iaRel BRu¥tRE SnditheCHaQ? cENmidde-a5am candud s waf er 54
on the chuck nmenmber 82 is cut along the streets 56 arranged in the lattice
pattern. TheenSdacitRdet dfe the Ynedifosdd asdthden ExteRBatlynshseadrd t he

sem conduct ghaweken 134 iahdnall spllexteRdikgl ihaHd aR:EQ ditedmiwd i ng tape
52, and the diced sem conductor wafer 54 "are maintained integrally even

after cutti A§Cof urfdegeorat@dc rotatabdy o theedrate SHfacamses is
returned toghBeosd HALEKDIStePN® By iSRG dmSRO 2 g AU LoAbY S

25 The externally threaded shafts 118a and 118b are arranged
on a straight line. Internally threaded members (not
shown) are fixed onto the rear surfaces of the slide
blocks 1l6a and 116b, and these internally threaded
members are screwed to the externally threaded shafts

30 118a and 118b. Electric motors 122a and 122b are
connected to the externally threaded shafts 118a and 118b.
When the externally threaded shafts 118a and 118b are
rotated by the electric motors 122a and 122b, the slide
blocks 1l6a and 116b are moved in the Y-axis direction

35 along the pair of guide rails 114. Elevating blocks 1l26a



| owered, and its attraction instrunents 184 are brought into intinmate
contact with the frame 50 of the workpiece 46. The attraction instrunents
184 are brought into communication with the suction source, and the

wor kpi ece 25 46 is attracted to the attraction instrunents 184. At the sane
time, the chuck nenber 82 is cut off Lrem the suction source to termnate
the attraction of the sem conductor wafer 54 to the chuck nmenber 82. The

novabl e gri pngi 8266 86e0motin€eRabh Qﬁegé&@déebmaﬂkénﬁlgé dddpiogbgled in the
chuck nmenber 82 are returned to the nongripping position to termnate the

gri ppi ng of TBARCFEANBLEG. AHRALT (P & Friehsphetr AR BB iQf sonewhat

noved upwar gy;igedrhhes apysed WHlkﬂeeXt@ﬁHSszEQEBkQBIE? geyeithe1yor kpi ece
46 as far as the cleaning zone C. Then, 35 the second transport neans 150

i s | over ed, PaRetBbyiRhEhe 2 2618m6rrspeéen4slabtﬁ&épéagténtﬁéeartractuon
Instru tsa%%& a§rebeﬁsﬁ Oaréhalgpugédﬂsﬁb%he1@%09E EH?fQE@@”b@gtHEans 90.

The chuc 102 1's brought 0 communi cati on t he suction source
to attract BhédpobkprkEeld6aonnd S1fhe tREPRCHENBAY - 10& pArtdR sane tine,

the attract EdeSgEBHQQESe§§én8H éhEnS% angd_t QBSBQE%SQE%BSal 0 are cut

of f fronrth sucti on source to re ase t e wor prece romthe attraction
i nst runent sfo8ned| ant hecbl ednithg reae Emrfheeshoékthenbéevamingavrng t he

wor kpi ece 4@18&%Ea§5§g ggﬁtgergto é ég |@ﬁ§4§|s ag% g%éggdmnth t he

sucti on source; Whére enlco waf er onto the
chuck mﬁnbegréeﬁesThetthhblpagrrpfpgedde taGlef 12H@a gndp tirecpadirswg 104

provided in th chuc 2 a e_brought .to.th rippin sitionto
grip the frgﬁé 8orats® ?ﬁga%’t% 93?Fﬁ5% #&PF%Fnﬁégai§%Fo%@?§d?rﬁhereupon
t he chuck nmabﬁtea08nhahenglhhe uobkaseqeséGaaﬁtuaohedotherebObbs Iomered
to a required i

ition. cl eaning Iiquid, ure
ot ted aga VEBRE' WEr RBFoBEvEG LPr BAet RaSrar AOFSLE ohot ERbRRISLD
Sinu:taneoEehyeaEbe ehuigsgeubera$821BSbre&$bedlaP ?nSQ@%dgabxaQOUt 60$hrpm
to clean t . Wor | ece avl n sits of swar ar ne y.cutting en
ot nor | BABSESaR REe FATAPIS ORE R, O Bee 1905 SRPRES AnE & he
chuck menbeand02165,r eeabedtavedyspeest@fnaboyt tBre0Qeapiedbets $pbB dry

t he wor kpi ece 46. Upon conpl etion of cleanin the el evating platform98 is
raised to rabeunﬂheQEhéereﬁeﬁeep o reRe éﬁgéﬁcﬁﬁnﬁgr %§ @ OF f from

the suctionpgedkee1@at ahd Nake taedakme@eﬂrw%eﬂhdﬂry=ﬂuﬁéaauuwtor waf er
54. 30 The novable grip pieces 106 of the grip_nmechani sps. 104 are returned

to the non- BPMPEFRgapEsPErEHe o toethen &FERE Gy FRGFGIs e ftSame 50.

Then, the atgpachhan1BO%!,r HaBRee 184191, t Beeeee9RIMbLaRgPOBbamBARS 150 are
brought i nto_conmuni cation with the suction source to 35 attract the

wor kpi ece 46328 BRE SPPPEEESSh tondtheupeies nally, rhrppedrifdipftys,d 30a

attraction aﬁatngaentSwﬂgﬁ ohet Bor8868N0Uyt £APERAEYH gaaaeslﬁgoaranulfted to
a required hei and noved in the Y-axis direction to the:ﬁPuckrng

e T e 0B e et P s tegn i i AreCs i Mo At iR

the elevating blocks 126a and 126b are moved up and down
25 along the pair of guide rails 124a and 124b.

Cutting units 136a and 136b are mounted on the
elevating blocks 126a and 126b, respectively, via
connecting brackets 134a and 134b. The cutting units 136a
and 136b include nearly rectangular parallelopipedal

30 cases 138a and 138b, respectively. Rotating shafts
extending in the Y-axis direction are mounted rotatably
within the cases 138a and 138b (only a rotating shaft
140b mounted in the case 138b is shown in FIG. 2). These
rotating shafts extend on a straight line in the width

35 direction. Cutting blades are fixed to the widthwise



5 transport neans 150 are sonmewhat |owered to place the workpiece 46 across
the pair of support nenbers 66 of the tenporary support neans 64 | ocated at
the operating position indicated by the two-dot chain lines in FIG 2.

Then, the attraction instrunents 184 are cut off fromthe 10 suction source
to rel ease the workpiece 46 fromthe attgaction instruments 184. Then, the
attraction instrunents 184 are rai sed. Wien the workpi ece 46, which has

been cut andnekearedsi bit haecabovatdagCehhedsNBAAREL Y, S tBkagednay the 15
tenporary support nmeans 64, the first transport neans 148 is sonewhat noved

toward the ORRORERgtPoRECE CXHETL KONV B FEAkINZeBLlerer Ad2bi £dxefr &Rsport
means 148 i $haCkeakednlO sfkifR QR@Ledgespeihi @R @fhclhe )framge SGutpihhe.

wor kpi ece 46 placed on"the tenporary support neans 64. 20 Then, the first
transport nPaRede1£an benspagtisnded oficacidint dd skl gontgiRéns A wher eby
the “DrKQ'e@&aﬁ@nﬁsab@%@&%%dgk%'%stheEF§§§P$éemé@or%hf54atgﬁdgih means 168
of the first transport neans’1 iI's released fromthe workpi ece , and the
first transpaet copaestedstiosthe ocuterneddsoofhshwairetpssing shaghewn in FI G
2. A next LkQi 0 b u i as. be C in the
cassette 4\3?4!62 %gﬁ égro lié’d f’rﬁcl)gn {:ﬁ%&%aggsegt%nQSFQ%?og?ﬁ]gggg%%%Fary support
means 64 whiekeippedpwecadiimgoumok meace 4@ 6ias abeli 1g 60 dawddidimat he cl eani ng
30 zone C ﬁgggbs%%ee%ucceeding wor kpi ece 46 is chucked onto the chuck
menber 82 of The CMUCK ‘neans 68. After required alignnent, this workpiece
46 i s tr@nsported Wicch Hmrctitdr nopfaoende Weher®s CUt t ifigrdty tdendporsd cutting
means 112a and th% $e¢a d cuttin% means 112b _can 83 initiagted. 35 Wth
reference t B°FPE& 1£°aROfg SRCPRIFFEansport means, 190, ate i ng of the

sem conduct disyated 34 Byet Ha lisksthtedt cuhd imgamachize .andhéheigseeond
cutting nmeans 112b results in _wear 0}3 tgle cut,tbiggg hl ade of the first
cutting neans2BEPRTANGCERE ¢ Wi lbPgdLeEE3H: e S5 -s e EBRISERPPF hg means
112b, thus pedeistiang 70eplsage@Riided Wikhi $ouadseugdee-topan/16l@se spoor 6 of
the housing 2 is pivoted upward about the hinge neans 14 as the pivot
center 1o efFESBURE GppEVaARS fl R&REARF WedPGRtes (W Pfoftheffa%Me housi ng
2. By so doisgposf Pigiersl M seasrel @hatmesin ¢aik.beobtaignadd o the cutting
bl ade |l ocated I1n the cutting.zone D fromthe front of the housing 2 through
the chucki ng°F¥AEBY P&?ijﬁé’g‘ilﬁlgp&é’f’ipﬁlré P 34&5t Ik & operad diP

repl acement t@o hh%e(i-libtrill_?g 1@@&%&@%@6@%1&&% ls2 .Si Acgutine eparation
for repIaC|n%é15 the gutting blade can be carried out fromthe front of the

housi ng 2, tR&r &XtENRd e SYPST adidddrle Ya oFd@er el lehtlty e tHetdperat or in

the opposit @igedes o ihe ik Heftueed ROSisRGrdrdgNGRed NG 4 eBHd@dy space
for installation of the cutting nmachine can be made 20 sufficiently small.

The pref err 8@3&ihadi AbFt ¥igth Kd regitiiony fachiate ol dhrragdashr dance

with the presart i1BgeRlindN ahave Leanddercidubrd drt et Indytdbreference to
t he acconpanyi ng drawi ngs., However, it i's to_be understood 25 that "t he
present invéRt thf Wddgdt digeCtiitred st & atrdse lgnanad shaxpbsareaius

changes and ampdi1klceaticoRStdRy 180 MRdeMdAdy depardd ng.ddaing spirit and
scope of the invention. In the illustrated enbodi nents, for exdnple, the

casset t%3 pl &8regdeenshafits 1HiSsposea forehetrprgRPOSTL BEafie 14Budkisng zone B,
and the cl egniing £3RexC1i62 ,disROSLuliddd'nd1df tef {16 chuigki ng zone B,
when viewed fromthe

therethrough of the guide rod 156 and an internally

threaded hole screwed to the externally threaded shaft

158 are formed in the slide block 162. The slide block

30 162 has an upright arm portion 164 extending upward

substantially vertically, and a horizontal arm portion

166 extending rearward substantially horizontally from

the upper end of the upright arm portion 164, and grip

means 168 is disposed at the front end of the horizontal

35 arm portion 166. The grip means 168 may be of a well



front. If desired, however, the cassette placing zone A can be disposed to
the left of the chucking zone B, and the cleaning zone C can be disposed to
the right of the 35 chucking zone B, when viewed fromthe front. In the -
23 illustrated enbodi ments, noreover, the second transport neans 150 is
used to transport the workpiece 46, whiqglg has been cut but not cl eaned,
fromthe chucking zone B to the cleaning zone C. The second transport neans

150 is 5 al s;oueeddrth h=ansRPd gadie dfeanad Wikkpisedordgellleemitleycl eani ng
zone Cto the chucking zone B. To rule out the possihility that the

wor kpi ece 4§TAPREN I PEafid9§ RATE IR nttaS 488 BY e HaWORSPLEFEans,

however, it 4 PRAEhSEHE! Blebtrdeshbedr L @odispeseryhked,t tRESHRIfemeans 10
for transportln% t he cl eaned wor kpi ece 46 fromthe cleanlng zone Cto the

chucking zokdagk 162 74 mayged i@ Aha mideh dirgcgdomng irn&b€ofpri si ng:
a housi ng hawi;Rg AN RRE'A!, NG R tHeSRRSSA rand 3 ofg" ARt ndRGe ther eof ;
and wherein a chucking zone located in a wi dthwi se center, a cassette

pl aci ng zondheodatagd sodiges tsiade ofst Hélihbekfngthehnemenhdoned| éanfkg zone

| ocat ed on (0] A i i : I, ' front
it of the hS Racat SRl i e MBI A b A e

center is afiramgégsiiden thearcarette 4he lemes] vy tdws S@tstsethgppor ting means

e o Bone SRS B B PRI P AL pa R, digpozed

f or e- anild af fandi raeotiten thet weerktilee ec Hibc kigeg.re diremarithet s teutdn ridpezone;
temporary support means 64 into the cassette 48.

The second transport means 150 will be described
next. A guide rod 170 extending substantially
horizontally in the width direction is fixed between the

15 support plates 154, and an externally threaded shaft 172
similarly extending substantially horizontally in the
width direction is ﬁﬁ&&tably mounted therebetween. An
electric motor 174 is connected to the externally
threaded shaft 172. The second transport means 150 has a

20 slide block 176, and a guided hole for insertion
therethrough of the guide rod 170 and an internally
threaded hole screwed to the externally threaded shaft
172 are formed in the slide block 176. A pneumatic
cylinder mechanism having a piston 178 extending upward

25 substantially vertically is disposed in the slide block
176, and a nearly L-shaped arm 180 is fixed to the front
end of the piston 178. A pair of support pieces 182 are
fixed to a lower surface of a portion of the arm 180
extending in the fore-and-aft direction, and attraction

30 instruments 184 are mounted on the lower surfaces of the
support pieces 182. Each of the attraction instruments
184 is selectively brought into communication with a
suction source (not shown) via a suitable suction passage
(not shown), and thus can attract the frame 50 in the

35 workpiece 46. When the electric motor 174 is energized,



first cutting means and second cutting neans are disposed in the rear half
of the housing, the first 20 cutting nmeans has a first rotating shaft and a
first cutting blade nounted on the first rotating shaft, the second cutting
means has a second rotating shaft and a second cutting blade nmounted on the
second rotating shaft, the first rotating shaft and the second rotating
shaft 25 extend straightly in a width direction in the rear half of the

housi ng, andnkheifigestipekt 179 Qhaﬂgvéﬂd ihhengegendncutt-kagibhade are
mounted on a wi dthw se inner end of e first rotating shaft and a

wi dt hwi se | ARBel¥ndthe ﬂhéxgécdhéeﬁéﬂaﬂungoshéﬁ¢ thespésrpgsiph and | ocat ed
30 opposi telﬁ%‘EFu%g% 1829 22 CABTERL §na‘E‘?1%WDQ§E'sngll§eBlt%ﬁl |ty o

WwWor kpl eces 1S aced on the cassette sup g neans, he wor kpl eces
acconnndateéhﬁnpﬂﬁé00a§§étpé ahe pequ@ﬁtnalbyl @HﬁVemeghﬁalEmel§hucklng

zone, the deliusned wor kpleeacaBdl  cFUSKR] R0L Bl B CUNGk TRAGS N the

chucki ng zone veyed o the cut hér with the
chuck neansarandaubedwomkﬂpweeednvehelchud& nnamslys amtthp zZhexfiisr st

cutting bl ade_and.the second tLi ade_in the ting zone, then
ot ur ned o EFBCERRER raE Jonbl LB erNErhEE ipt e REed ek OReanS #PEREHor t e
fromthe chumhna@ozanmehnsthe0ckeanbpgrteneheCMQaM@deb@ talge ol edvel Nng zone,
t hen transpg uc zone, . and br oyght t he cassette. 10 2.
The cut 11 g HHEH MEmbEE. A it MhenRark” Reags: 4y OOl FEURE (s di sposed
in the Mhuckenpezonez @mdthbecwehh@hQCQed@bi@ere@rf&ﬁﬁmkaerQS&gbte to the
chucki ng zon s .first plac%ﬁgon th te orar§ support ans,, then

t

transport ed” PF%PF§°§|ﬁé &R F@Hﬁ EPoeFp gt Ofedhe CdeP8@%ite on the

chuck neansmegdk, 90l @m@d,th@n@eh@@&%@gr tsegbporemMmidk@ scleaani ng zone to the
chucki ng zone, whereafter the workpiece is placed onto the tenporary

support neans, and-ift AEFHOINYF tHe ERIVNI B inhdachinegiiekhi ne of

claim 2, Wh%éeagsEQ%bE%”BQ&%EﬁySUp@Hétemsaﬁﬁlhé ﬁ@HE@é%H 26 8rpahe of
support nenbers, and pair Of support nenbers are free to nove between

an operlt i n(jaﬁéﬁct‘:leoﬁuP\Eﬁ’élténtghé‘e@@ﬁpéﬁt Ife FsdEecar(@n doaesedt t@ a

predet er m ned aRaekNGlghdl,i VR cehyaeheda MAlhenalt e Warkpiiece is placed
across the support menbers, and a non-operating position where the support

menbers ar eVABERE SLLEMAh @CEOBMRCiatEdndsdi fhlen CARBP Tt adiRcsché t o al | ow
the workpi egget @1899¢87¢ tﬂiraQ‘f%nﬁ 492R &t heyeheldean. o id i shuck

means is |located in 30 tthe chucking zone, the chuck neans is positioned
bel ow t he t BRpOPE-y Ehppbis FEaks, HheTﬁéréﬁtFFﬁgsﬁﬁéﬁlﬁ@a@ﬁ GK&i Hs1,

glner eingd heazeﬁehla@eacewh%&%@ﬂ gl%dgea 115891%5125% fﬂrfesgffalfﬁé 9w 35
ade and the second cutti re shap as disk
in the specific one workpiece 46 within the cassette 48,
transports the workpiece 46 from the cassette placing
zone A to the chucking zone B, and locates the workpiece
46 onto the temporary support means 64 in the chucking
25 zone B. Then, the grip means 168 of the first transport
means 148 1is released from the workpiece 46, and the
first transport means 148 is moved to a wait position
nearer to the cleaning zone C than to the chucking zone B.
At this time, the second transport means 150 is moved in
30 the Y-axis direction up to the chucking zone B, and
lowered in the chucking zone B to lower the attraction
instruments 184 until they are brought into intimate
contact with the frame 50 of the workpiece 46. Then, the
attraction instruments 184 are brought into communication

35 with the suction source to attract the workpiece 46. Then,



cont ai ni ng di anond grains and dice the sem conductor wafer.

JASa. A@@ . Af _. Af, . AFS . AyfL. AyS . Ay@ . ASy9. Af Sr. Ay% A, . AffL. Aff _. Ay;

yL. Ayf L. Af AyL. A@ . AyUfF L. Af @ . AS, . Ay, . Af Sr*. A, . Af (yL. ANf ?8/ OGP. 5B}

67#~ytoj e [V]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c<al] c<a] ca] ca] ca] ca]ca]ca
]ca]ca]cAa]ca]ca]ca]ca]cAa]cRa]ca]cAa}ccha!#$xy u

'zO . /:|wnmhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a] ca]ca]ca
]ca]ca]ca]caheabaakcafcahp@bra]mahbeksapéabf(dbbktbm orary support

e cal c”a ca] ca] ca] ca] ca]ca
]ca]ca]ca]cgfé Z% 8f%a?8¥?9x%§afgg]8§?c§ %fggPELP8ﬁ%géLE& @A(((N) O 4*5
FERELH 4+, lndlcaﬁea bychéﬁéflrd lfnes, and retracted from below | ca] cal
AA444N6} xsnid Z al cal calca] cal ca]ca calc cal cal] ca] cal] ca] ca] ca
ca]ca]cg]cafgg]%g%gﬁ%Eﬁ ci %ca]%%%%a]%%é $£%% %9% %%éﬁ%#@%%:%%%;
;<<::::&9|7@EEBhBBBhﬁaaud;Zhhbgakeah@ahgahsa]aabcabwakéalcahaakﬁa]ca]ca]ca]
ca]ca]ca]calc a%ga]ca]ca%ﬁa]ca]ca cagca caj cagca ] ca! BBB\ C] COD1DHHI | JJJJJK
K#R* RRR7 SqSEPTCRATETY Y| RERBECYPH] £9) ERPcaFEAREALEE] é&FEéPE‘SPEé] ¢8fcal calca

] ca] ca] ca] cajcabeatbaabaabcaheakaabkahembed] 82l 62l ¢akcahgak YneansEghaccTd) d
kdef ggggchhh(j kkkl 1 YI ZI mmmi xsni d_Z] ] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] cafbg] ehpek] Bapesyrc8PfcapchFenphs] éaleaFeamealearéapcuitiNnOnnno8p?p
PPOQRr SrrrssgaPLhE %)WE%{,@:E]E}:%P? dnél ]s]a]n Lﬁa};ee calcalea ﬁa%ﬁal cal ca
] ca]ca] ca] ca ca]ca cal calcalcalCa]ca]ca]calc calcaJcaJca! 7| 8]
| m ||\ 5% ~~¢ ﬁtw9r plece 46 is attracted onto the chuck member .

ca] cal oa) el 26 ey Bt e e A SRR e Lcﬂ%‘éﬁ%ﬁi‘%%?} ot ob

]ca]ca]ca]c&PcatPuaFed]ea]capcapugkcmpmchapéapae]bapuah¢a}oapha]ca]ca]ca]c
I,

ﬁ%f?!?ﬁ£f3}ﬁ3%§$%f?é 8§|Lgfégfégﬁcgrcafgchafca]ca? Tca]ca]c“a]c

a]ca]ca]ca]ia?tapmapta]¢apcarcaheapeapnd]¢ahn¥@b%WNHEans 150 are cut

et el encd sl aoaleelaliale soloa ool
{XY|wwnhcaﬁﬁ]kra]thknakaabeﬂ]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

E&C?% C;‘] igl/éa]( % C?]S & ?:?n] Ca%an%:% &@E/G l(:)moq;)/e@!i rearward over a
1098 () - Gob@qﬁm%w&d@tgmewa@)i gMeOHRCcEpsBbRUE E)f- Ehk0%Riag)
i U valysls e Ol 2un L eS0T S @iege o s
:10%&'Qp—ySa#Z@@@hd)tge~¥5e#hﬂ%tt&t@hggmeans 112b are located at a

position facing the face of the semiconductor wafer 54

laid on the chuck member 82. Thus, the image on the face

of the semiconductor wafer 54 is photographed. Based on

the photograph, the semiconductor wafer 54 on the chuck

25 member 82 is fully precisely aligned with the cutting

blade (not shown) of the first cutting means 112a and the

cutting blade 142b of the second cutting means 112b.

During this alignment, the chuck member 82 is moved in

the X-axis direction, and rotated about the central axis,

30 as desired. Then, the chuck means 68 is moved further

rearward and positioned in the cutting zone D, where the

semiconductor wafer 54 attracted onto the chuck member 82

is subjected to cutting or dicing. During this dicing,

the chuck member 82 is moved in the X-axis direction, and

35 the cutting blade of the first cutting means 112a and the
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the streets 56 extending in the X-axis direction. The
5 cutting unit 136a of the first cutting means 112a and the
cutting unit 136b of the second cutting means 112b are
located at a required height, and indexed periodically in
the Y-axis direction. When cutting along the streets 56
extending in the X-axis direction is completed, the chuck
10 member 82 is rotated 90°, and cutting is newly begun along
the streets 56 located in a state extending in the Y-axis
direction. Thus, the semiconductor wafer 54 on the chuck
member 82 is cut along the streets 56 arranged in the
lattice pattern. The mounting tape 52 interposed between
15 the frame 50 and the semiconductor wafer 54 is not cut,
so that the frame 50, the mounting tape 52, and the diced
semiconductor wafer 54 are maintained integrally even
after cutting of the semiconductor wafer 54.
Then, the chuck means 68 is returned to the
20 chucking zone B. The second transport means 150 is
lowered, and its attraction instruments 184 are brought
into intimate contact with the frame 50 of the workpiece
46. The attraction instruments 184 are brought into
communication with the suction source, and the workpiece
25 46 is attracted to the attraction instruments 184. At the
same time, the chuck member 82 is cut off from the
suction source to terminate the attraction of the
semiconductor wafer 54 to the chuck member 82. The
movable grip pieces 86 of the pair of grip mechanisms 84
30 provided in the chuck member 82 are returned to the non-
gripping position to terminate the gripping of the frame
50. Then, the second transport means 150 is somewhat
moved upward, and then moved in the Y-~axis direction to
move the workpiece 46 as far as the cleaning zone C. Then,

35 the second transport means 150 is lowered, whereby the
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with the suction source to attract the workpiece 46 onto
the chuck member 102. At the same time, the attraction
instruments 184 of the second transport means 150 are cut
off from the suction source to release the workpiece 46
from the attraction instruments 184. In the cleaning zone
C, the chuck member 102 having the workpiece 46 attracted
thereto is brought into communication with the suction
source, whereby the semiconductor wafer 54 is attracted
onto the chuck member 102. The movable grip pieces 106 of
the grip mechanisms 104 provided in the chuck member 102
are brought to the gripping position to grip the frame 50.
Then, the elevating platform 98 is lowered, whereupon the
chuck member 102 having the workpiece 46 attracted
thereto is lowered to a required position. The cleaning
liquid, which may be pure water, is jetted against the
workpiece 46 from the jet nozzle (not shown).
Simultaneously, the chuck member 102 is rotated at a
speed of about 600 rpm to clean the workpiece 46 having
deposits of swarf formed by cutting. Then, jetting of the
cleaning liquid from the Jjet nozzle is stopped, and the
chuck member 102 is rotated at a speed of about 3,000 rpm
to spin dry the workpiece 46.

Upon completion of cleaning, the elevating platform
98 is raised to raise the chuck member 102. The chuck
member 102 is cut off from the suction source to
terminate the attraction of the semiconductor wafer 54.
The movable grip pieces 106 of the grip mechanisms 104
are returned to the non-gripping position to terminate
the gripping of the frame 50. Then, the attraction
instruments 184 of the second transport means 150 are
brought into communication with the suction source to

attract the workpiece 46 to the attraction instruments
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Then, the attraction instruments 184 of the second

5 transport means 150 are somewhat lowered to place the

workpiece 46 across the pair of support members 66 of the
temporary support means 64 located at the operating
position indicated by the two-dot chain lines in FIG. 2.
Then, the attraction instruments 184 are cut off from the

10 suction source to release the workpiece 46 from the
attraction instruments 184, Then, the attraction
instruments 184 are raised.

When the workpiece 46, which has been cut and
cleaned in the above-described manner, is placed on the

15 temporary support means 64, the first transport means 148
is somewhat moved toward the chucking zone B, and the
grip means 168 of the first transport means 148 is
actuated to grip one edge portion of the frame 50 in the
workpiece 46 placed on the temporary support means 64.

20 Then, the first transport means 148 is moved toward the
cassette placing zone A, whereby the workpiece 46 is
inserted into the cassette 48. Then, the grip means 168
of the first transport means 148 is released from the
workpiece 46, and the first transport means 148 is

25 returned to the wait position shown in FIG. 2.

A next workpiece 46 to be cut, which has been
accommodated in the cassette 48, is delivered from the
cassette 48 onto the temporary support means 64 while the
preceding workpiece 46 is being cleaned in the cleaning

30 zone C. Then, the succeeding workpiece 46 is chucked onto
the chuck member 82 of the chuck means 68. After required
alignment, this workpiece 46 is transported to the
cutting zone D, where cutting by the first cutting means
112a and the second cutting means 112b can be initiated.

35 With reference to FIG. 1 along with FIG. 2,
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5 second cutting means 112b, thus requiring replacement. In
this case, the open/close door 6 of the housing 2 is
pivoted upward about the hinge means 14 as the pivot
center to expose the upper half central region in the
front of the housing 2. By so doing, sufficiently easy

10 access can be obtained to the cutting blade located in
the cutting zone D from the front of the housing 2
through the chucking zone B, making it possible to
perform an operation for replacement of the cutting blade
easily and promptly. Since the operation for replacing

15 the cutting blade can be carried out from the front of
the housing 2, there is no need to secure a space for
entry of the operator in the opposite sides or the rear
of the housing 2. Hence, the required space for
installation of the cutting machine can be made

20 sufficiently small.

The preferred embodiments of the cutting machine
constructed in accordance with the present invention have
been described in detail with reference to the
accompanying drawings. However, it is to be understood

25 that the present invention is not restricted to these
embodiments, but various changes and modifications may be
made without departing from the spirit and scope of the
invention. In the illustrated embodiments, for example,
the cassette placing zone A is disposed to the right of

30 the chucking zone B, and the cleaning zone C is disposed
to the left of the chucking zone B, when viewed from the
front. If desired, however, the cassette placing zone A
can be disposed to the left of the chucking zone B, and
the cleaning zone C can be disposed to the right of the

35 chucking zone B, when viewed from the front. In the
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means 150 i1s used to transport the workpiece 46, which
has been cut but not cleaned, from the chucking zone B to
the cleaning zone C. The second transport means 150 is
5 also used to transport the cleaned workpiece 46 from the
cleaning zone C to the chucking zone B. To rule out the
possibility that the workpiece 46 after cleaning will be
contaminated by the transport means, however, it is
permissible, if desired, to dispose third transport means
10 for transporting the cleaned workpiece 46 from the

cleaning zone C to the chucking zone B.
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5 front surface thereof; and wherein
a chucking zone located in a widthwise center, a

cassette placing zone located on one side of the chucking

zone, and a cleaning zone located on an opposite side of

the chucking zone are arranged in a front half of the

10 housing, while a cutting zone located in the widthwise

center is arranged in a rear half of the housing;

cassette supporting means is disposed in the
cassette placing zone, and cleaning means is disposed in
the cleaning zone;

15 chuck means is disposed so as to be movable in a
fore-and-aft direction between the chucking zone and the
cutting zone;

first cutting means and second cutting means are
disposed in the rear half of the housing, the first

20 cutting means has a first rotating shaft and a first
cutting blade mounted on the first rotating shaft, the
second cutting means has a second rotating shaft and a
second cutting blade mounted on the second rotating shaft,
the first rotating shaft and the second rotating shaft

25 extend straightly in a width direction in the rear half
of the housing, and the first cutting blade and the
second cutting blade are mounted on a widthwise inner end
of the first rotating shaft and a widthwise inner end of
the second rotating shaft, respectively, and located

30 opposite each other; and

a cassette accommodating a plurality of workpieces
is placed on the cassette supporting means, the
workpieces accommodated in the cassette are sequentially
delivered to the chucking zone, the delivered workpiece

35 is chucked onto the chuck means in the chucking zone, and
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to the cleaning zone, cleaned in the cleaning zone, then
transported to the chucking zone, and brought into the

cassette.

10 2. The cutting machine of claim 1, wherein temporary
support means is disposed in the chucking zone, and the
workpiece delivered from the cassette to the chucking
zone is first placed on the temporary support means, then
transported from a site on the temporary support means to

15 a site on the chuck means, cut, cleaned, and transported
from the cleaning zone to the chucking zone, whereafter
the workpiece is placed onto the temporary support means,

and brought into the cassette.

20 3. The cutting machine of claim 2, wherein the
temporary support means is composed of a pair of support
members, and the pair of support members are free to move
between an operating position, where the support members
are located at a predetermined spacing relative to each

25 other and the workpiece is placed across the support
members, and a non-operating position where the support
members are moved from the operating position away from
each other to allow the workpiece to descend through a
gap therebetween, and when the chuck means is located in

30 the chucking zone, the chuck means is positioned below

the temporary support means.

4. The cutting machine of claim 1, wherein the
workpiece is a semiconductor wafer, and the first cutting

35 Dblade and the second cutting blade are shaped as disks
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