17 NOVEMBER 2005 - 1 Title of the Invention Cutting Machine Field of the
Invention 5 This invention relates to a cutting machine particularly
suitable for dicing a sem conductor wafer. More specifical |y, NONEMBERR2AGS0N
relates to a cutting nachine of the type having two cutting nmeans whose
rotating shafts are arranged on a straight |ine and whose 10 rotating bl ades
are mounted on the inner ends of the +folrating shafts and are opposed to
each other. Description of the Prior Art Japanese Unexam ned Patent

Publ i cati onTNole2601thé5I7#068tdioscl oses a cutting machi ne including two
cuttin means an r.tic rl.y suitable for dicing a sem conductor wafer
wth aghigh efficgg%cﬁpgSugﬁhﬁﬁﬁnﬂting machi ne hag a housing sl enderly
extending in a fore-and-aft direction, and an operating panel is 20

di sposed on_a fron erface of .the housing. On one side of the housing, a
cassette-pIBbiLﬁ_anEfEaEBKﬁﬂﬁﬁﬂﬁ zone, and a cleaning zone are arranged
sequentizml Iy in arhiganweiettdioreGld1te A t&itd IdIG AN nacklisdposed at the
center in the fore-and-aft direction on the other side of 25 the housing.
Cassette suPpbFifRgareinsuisaglepdosddifingea E8836ONEUSARE MR T Ge, and
cleaning negdsei spdbspRegdiyn thie igheaning zeNatcBM LW g igANs, i.e.,
first cutting nmeans and second cutting neans, are disposed on t'he other
side of themaolshagofThhef type &aviingg tweagstihasdameanst wi®seot ati ng shaft
and a cutti d LSt fQt atl ;ﬁﬁpft. U Qﬂ% cutting
means has aﬂgggéggs ?g?g%?naggh%??aaﬁgaaogu?t?%EE%Ia elﬁﬁﬁh?§1~§ﬁlt e second
rotating shadtatThe bladesr erat mognsledf pnamdet hansec @ndls rodt atheng shaft
extend on a Lght ]I in_the fore-and .35 aft direction on the other side
of the hous?%%éé*ﬂg §#?g§s Unt"&re oppoggd %o eaé% other®.

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 housing. On one side
of the housing, a cassette-placing zone, a chucking zone,
and a cleaning zone are arranged éequentially 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



17 NOVEMBER 2005 - 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 shafl’7 NQEENSHR 205y
and | ocated opposite 5 each other. A cassette accommpdating a plurality of
wor kpi eces, optionally a plurality of sem conductor wafers, is placed on
the cassette supporting neans, and the workpi eces accommodated in the

cassette are sequentially delivered 10 to the chucking zone. The delivered
wor kpi ece i SuthiBHeBlagft 8REhEhehSEROREaRE ARG BdRFEy T & JaREacutal ng zone

together wi tfheot hanehuekgreans., | Rnkhecayt £hag 6@”%hetQ%r§M398¥§%¥hds cut by
the first cutting blade and the second cutting bl ade. Then, the workpiece
i s returnedshafts ehd theckhPngrzene t dgethethwi £ronfe edluclefmidr®s, and

tra”Sporteds£§8HhtPStEQEﬁéi9% %%”erb%pbg%195§§0i 92 QR ateld) dfo Sl aNi ng
zone, the workpiece is C aneg, then “transported to the chucking zone, and
t hen br dugheéacht othehe cassette. 20 The above-descri bed cutting machi ne

di scl osed in Japanese Unexam ned Patent Publi.cation No.. 200L-7058 is nade
conpact, by skill ulcaéc’rsre%%)g&er?é:rﬁong‘?o%%em\ﬂa% ulsurazlolnnceys,c’fi N CONpPart Soh with
ot her typesoptientlipganpthiraddtyi pdl seémigohdnceoirt wagfersgnd,s fodracedanpl e,
the cutting 25 chhines i scl osed i.n Japanese _Unexam ned.Patent Publication

Nos. 1999- 28305°6n2586§594538POLERETe e 2P Rir s A0E, i FOTERHSTES s stii |

unsati sf act geyommbdapedesnt ke takkewtagapeoklegienthilka 1quiddligdiaties in the
two cutting neans wear ,upon execution of cutting, and need 30 repl acenent.

HoweverlO t hEPethe EBHSKdBPaBr&edi sTARCECH+BRTeE NECFKBABCET 1BhEPREHS NG t o
the positiopgneb FRENELABKOMeahlds Gul! coavBlRdetoThhe duttihgveiondi fficult,

if not inpossible, to performan operation for_ replacing the
together with the chuck means. In the cutting zone, the
workpiece is cut by the first cutting blade and the
second cutting blade. Then, the workpiece is returned to

15 the chucking zone together with the chuck means, and
tranéported 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
includiﬁg 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



cutting blade fromthe front of the housing. Usually, an 35 operator has to
be situated on the side of the housing in 17 NOVEMBER 2005 - 3 order to
carry out the operation for replacing the cutting bl ade. THhi7SNOEREBHR2005
repl acenent operation relatively conplicated. To enable the operator to be
situated on the side of the housing during replacenent of 5 the cutting

bl ade, there is need to secure a requi+egl -space near the side of the

housi ng. Thus, a relatively large space is required for installing the
cutting neohdae. tbncasirygotite tduat toipeg atdom ferf arepdutdiinyg tthe sem conduct or
wafer, it is cess to install _the cutting machine in _a so-called

cl ean rOOWICFE%%HPS%iéﬁgé, Qﬁh% ﬂ%%%gs%8§ FSPi?gsm?BFaPP$5P§lP§rge space for
instal |l ati opedbttitielgutbmpg idatlkidne TS 8nhbaenepei gpbkatopr &bl ®@ 15 Summary
of the Invention A princ%pal,o%jecttgf he present .invention is to [nprove
the |ayout Bf ¥arPBuSRzERES StH€a Odut ené%%ﬁﬂﬂ%u?“ﬁﬁ“%tﬁ?& T gt wo
cutting greafge taethihbabeadr, eperal i@ nfe@d replsacenta Hequictdd i ng bl ade,
and reduce 20 a space necessary for installation of the cutting machine.

The i nvent oFBaBf PRETpkBSe it denPénttilen hesdict-edThRR- déptR1stddiedd, and have

found that §hesabeygcebliect eqtdn ke rfit ainaqth 1Y ndf HaRGIdE 13 ghucki ng zone in
a wi dthwi se center, a cassett'e placing zone on one side of t he chucki ng
zone, and amatkaneng Fonesbnpdt heotherisgdeachinehéoshgekitagdzéne in a front

hal - of & houstG,4aLLAR0LAGEA CULLING zone d LA difiiss Gapter in a rear

hal f of the housing, a igding rotating s ts of two cutting neans to
ext end K1 r acghtlipgwndthingse inn at s@—cedrled3@ llesnf rofont.he Ihoudiisg sefsear di ng

the present | ovenions Lhers i5ePid50e1d QUblNLIREN A5 comPri sing:
installation of the cutting machine is not a negligible

problem.

15 Summary of the Invention

A principal object of 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



a housing having an operating panel disposed on a front surface thereof;
and wherein 35 a chucking zone located in a widthw se center, a 17 NOVEMBER
2005 - 4 cassette placing zone |ocated on one side of the dAUNQRYEMBER9S
and cl eaning zone | ocated on an opposite side of the chucking zone are
arranged in a front half of the housing, while a cutting zone |located in
the wwdthwise 5 center is arranged in-a4ear half of the housing;, cassette
supporting nmeans is disposed in the cassette placing zone, and cl eaning
means is dispssethnplahéngleanbngozened chuckeneads ¢ dhepedadkiaadms to be

movabl e in %i,rs E Qe%ﬁng LERL! %cg% geel %Eﬁaﬁﬁé‘éﬁﬁgsﬁ%‘a Snd the

cutting zone i ng means and secon ans aré disposed in
t he rear hatheothtibkihgugbng, atbheatrasgedcint endroransahéis of fthest rotating

shaft and a_first 15 cutting blade mounted on the.first rotating shaft, the
second cutt "Rg® ﬁﬁanswﬁéieaasSegﬁanﬁoﬁaPFnEOSR&Fp éﬁdt§ g%ﬁ& §tting bl ade
mount ed Dn tbﬂtsecmadat@hagbaglshaftearthalEibstthetabhagn@haft and the
second rotating shaft extend Str%P%t % in.a Egdth di ectl in the rear

hal f 20 of the hoG&PfR§ttanEUPROS E’second cutting

bl ade are npyssedtenpaawidghvbse, laﬁachednlﬁb hBQnEI&%td&@békkﬁgnﬁhaft and
a widthwi se inner end of the second rotating shaft, respectively, and

| ocat ed opEBglFéeéaéﬁgoFﬁéﬁr and 25 a cassette acconnodatlng a plurality of
wor kpi eces s pl ae@dkonhe %%Sﬁ%tp%s%ép%@tds”%m%od e WO kpi eces

accommodated in the cassette are sequentiall elivered to the chucki ng
zone, tHe dépreepnd-abtkpgiceetips bhRuwked @h@ochn@k@nackom@a@§d rkhtehe
chucki ng zog&ttggg 39n&9onveyed to the cutting zone together wth the chuck

first cutting means and second cutting means are
disposed in the rear half of the housing, the first
cutting means has a first rotating shaft and a first

15 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
extend straightly in a width direction in the rear half

20 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
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 éhucking 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



means, and the workpiece on the chuck neans is cut by the first cutting

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

t he chucking zone together wth the chuck neans, transportdd NOVEMBER 2005
chucki ng zone 35 to the cleaning zone, cleaned in the cleaning zone, then 17
NOVEMBER 2005 - 5 transported to the chucking zone, and brought into the
cassette. Preferably, tenporary support 3reans is disposed in the chucking
zone, and the workpiece delivered fromthe 5 cassette to the chucking zone
is first placedsparthe tenpbearpuskppgr zomeangndt bewughingpdiot edief rom a site
on the tengg5§é¥tgupport nmeans to a site on the chuck neans, cut, cleaned,
and transporfte romthe cleaning zone to the chucking zone, whereafter the

wor kpi ece i s pl acedeferabily ,t hentpemzayarsp mdppomearessanss dairepdmexigint i nto
the cassetie. Preferabl t he _t rar uppart ans is, Co ed of a
pai T of suppbFt CHETELRS, ARG 1 ARCRRIE BPTREARNs FTRNBEFE Are RIF to move
bet ween :an epssatt8gtopeRet chlckwhgr eohee isugpest pREkReds oar eheocated at a
15 predeterm ned sgacin relative to each other and tge wor kpi ece i s placed

across the SGPBOFRL¥eRBRPST LaR§aRS noALHpEFAPSRGTNES CrOR WhértdS IR support

nmenbers ar eth&8D¥efpbranyt BepppetahkeRasPeS hi @1 tavway fthemMceaeh @iders to
all ow the workpi ece to descend through a %ap t her ebet ween, 20 and when the
&0

chuck meansCh§:| 6éapeadi nabfe tERBERPAGEoAEOM (he CHESR IMSaFONes Yfosi ti oned
bel ow t he t €ABOEARYx SHRPOEh e, MRABS caleh obr €he! LA xETRR TRNLRaddse vor kpi ece

is a semconductor wafer, and the first cutting blade and"the second
cutti ng @l adetar ehehhpwdoasryi skpproant Miepinsg 25dd baewed tgridites taved di ce t he

sem CO“dPCtQESS’SEE%; .%rlieege%?%i p&%&“t%%%%%rﬁ’ Q’M\%)Bg§t|:{n?an% L a
perspective View showing a prefefred e Ient “of-a cutfrng machine
const ruct edcompasedr déneepair 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
15 predetermined spacing relative to each 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 gép therebetween,
20 and when the chuck means is located in the chucking zone,
the chuck means is positioned below the temporary support
means. In preferred embodiments, the workpiece is a
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



30 with the present invention; FIG 2 is a perspective view show ng the
cutting machine of FIG 1, with a housing wall, etc. being omtted to
illustrate the internal structure of the cutting nmachine; dANEMBER 2§05 g
a perspective view show ng a workpiece (a 17 NOVEMBER 2005 - 6

sem conductor wafer mounted to a frane via a nounting tape) to be cut by
the cutting machine of FIG 1. Detailed Pescription of the Preferred

Enbodi ments 5 The present invention will be described in further detail by

reference t GHE RSUSTHAWaATRdMBMNERS Stfovd g ans efier red@iodifrent s of a
cutting nmachi c had - |y Fnventipn. Wth
reference tgddlg)l%é Ctl%,'it}{eﬁe I IH sttr}gefe %qﬁr?géﬂfo&éggoc i ne hais) a housi ng
entirely indicated at 2. The housing 2 is in the formof a nearly
rectangul ar 5 harald elQRiRad ne 1ight-hand
portion, wherd-ewed ot —has g relat+vely ar-ge- depressed
portion 8 of a nearlly pezdamgul averdSiqanal 1kl lopi pesicr Abedpeni igrthetr shown)
is formed in a_.left surface of the.depressed portion 4,.and the . depressed
portion 4 cOfmilcdled AT 1hiah GCRAE b H 5% T EEH'S he
openi ng. Twpreievrelosapdeinertant 8 At idigpesadind ddtsfrontedfinhe
housing 2. The 20, open/cl gse door 6 has a top plate portion 10 defining a
Wi dt hwi se ¢ @O BRE & 1t R AV SHELBR upper  surface of the housing 2

and a front plate pofi i 08 dde £xé epdli . doyvee di f 1 @81 HReclr entteng of the
top plate portion in a sonmewhat forwardly inclined manner. A rear edge of

the 25 top PRGN SolESoR FPUFinheMpeif el osdirpied 3% 2 pi Videal |y nounted
on a stationgyyitQp opljal e nl&f Ad¥en d¥ousings,2 Wi dinge, peans 14, and a

grip 16 is disposed in a lower part of the front plate portion 12. Wen the
parallelopiped, whose former, upper half and right-hand

portion, when viewed from the front, has a relatively
large depressed portion 4 of a nearly rectangular

15 parallelopiped. An opening (not shown) is formed in a
left surface of the depressed portion 4, and the
depressed portion 4 communicates with the interior of the
housing 2 through the opening. Two open/close doors 6 and
8 are disposed at the front of the housing 2. The

20 open/close door 6 has a top plate portion 10 defining a
widthwise center of the front half of an upper 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



grip 16 is grasped and the open/close door 6 is pivoted 30 upward about the
hi nge neans 14 as a pivot center, an upper half central region in the front
of the housing 2 is exposed to permt access to the interidf NdVEMBER 2005
housing 2. The open/cl ose 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 fromthe top 17 NOVEMBER 2005 -7 7- surface of the housing 2 in a
sonewhat forwardly inclined manner, and a |ower portion 20 extending
downwar d freurfere phckhaebouppag |é'orlﬂ1| 6n sogeyhigst Forvandl wamdlddaldd).  The

left edge O{nahﬂé Opﬁﬁéch%ﬁw@?oEo@tzl%np'z\éoteilt'e%d%ﬁm&g;%ﬁl 2 &t i onary

|l eft side plate ousi vi a hinge nea , agrip 26 is
di sposed i nthe mnghunedgeppertpomtobnth@ @p@ﬁk@masaldcowaztummiiya hand is

hooked on t B 05 Lg 264800 ENe Q020G a3800L 8 g2 PIuYsd gl tward about

t he hi nge neans gion of the f ot housing 2 is

exposed 3 o pennted ancasstamlbharynﬂemmosldb llateod rf ZheArhooamas i ng

panel 28 |s di s ﬁed in_the |§3 i ned, upper. rtlon 18 of he o en/close
a i"

door 8. The?oP&RaliRgepRR&MS28%iné d@sgr&grlgué o FerRASES Ky but t ons

30 and a sorg¢ghtedddd peuehopanel t32 opehlycrlefser eaee tea FWEﬁenZaahaﬁg Wi th
FIG 1, a c¢assette p IaC|n% zone Ais leggsed |n the d%Pressed portion 4
of the houstAgP9ok&AcRBckPRgIFdRe 28, 28% t8&NPRET/£d8Co%d 8 It ti ng zone

D are arrangegoweliniBri{ierd0abousi Ree2 hidle aRlanst he Casseifte RImci ng zone
A, but also the chucking zone B and the cleaning zone C are arranged in

the froft haegien phetRBudirrgt2ofThbec RotRiiRg 2036 BXHAS9Dhd® KLU | he

Wi dthwi se cgatgks EBetﬁ@S§ﬁttE§1B|ra%'anheZ(Pi%%s nigS 2. OcﬁhengQart:@%gr' ght of
the chucking zone B, 25 and the cleaning zone "CI$Tocatetl to the left of

the chucki Rgnebneé8BisTHaspasedngnzahe Dricd ingcdat@pem adrtion 18 of
the open/close door 8. The operating panel 28 includes

various operating keys or buttons 30 and a so-called
15 touch panel 32. |
With reference 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 éassette 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



wi dt hwi se center of the rear half of the housing 2. Herein, a fore-and-aft
direction is designated as an X- axis direction, a wdth direction as a
Y-axis direction, 30 and an up-and-down direction as a Z-axild NOYEMBERRW0Hr
conveni ence 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 ®referably, the chucking zone B and
the 35 cutting zone D are arranged substantially on a straight 17 NOVEMBER
2005 - 8 | iLagei Ant hbeXXarkd sddigeritdpn.Cassette supporting neans 34 is

di sposed in the %%%%%tttlf% @ -cﬂ:gci gglls%n%'gg gﬁgﬁ%ﬁogé@p%t'ﬂg nmeans 34,

whi ch may be of a well known“tormp evating platform40 to
be noved upcamsdetibenpibronghzane dpenTihg G8séEtC shipportedgi meamsupder wal |

36 of the depres rti.con 4 of th ousing_2. S in FIG 2, tw
gui de rail swﬁgchﬁ‘g%dgggosfugsfﬂggtli a i’/"%vg%trimcglelryé;er’e %fvglnxaéld wi thin the
housi ng 2, ehdvgtidgdpynadves @NotolBesmowed ape anar medrn rtHrdweiel earat i ng

platform 40. By. slidably engagi_ng the .qui ded grooves .of the elevating
pl atform 40°W¥ﬁn9hégngé{8"r gSI §°%§‘,egt H &neyggieﬁg Waé‘ljat%et)rqﬁ 49'S s rount ed
so as to bedupwasdbkd ﬁBQti@QWIZLV\@EdE}ﬁem\b@@iﬁgaangAkhgh@ﬂhdﬁnr &1lcs 4. An 15

externally threaded shaft 44 extending substantially vertically is
rot atabl y nbWAt BB14Pt ARALENE2nEFSERGIRT SNPS taR HiRldvh M95F HFF Bt R $renmber

(not shown) f§§ésv\@§tﬁgnt Bge BvLEHMY LY tafﬂlﬁe%@@.@e?‘%fﬂocﬂ/bé Sddixed to the

elevating platform40. An electri¢ nmotor (not shown) is connected 20 to the

externally ShepeadedrshaPrmed, iandhehelevedringl Pfatfioranddy sRaft 44 is
Lt ed oo SbiER0Csheising (b e eelathius Thand R nand |over the

platform 40 with the guide rails 42, the elevating :
platform 40 is mouﬁted so as to be upwardly and
downwardly movable along the guide rails 42. An

15 externally threaded shaft 44 extending substantially
vertically is rotatably mounted within the housing 2, and
an internally threaded member (not shown) screwed on the
externally threaded shaft 44 is fixed to the elevating
platform 40. An electric motor (not shown) is connected

20 to the externally threaded shaft 44, and the externally
threaded shaft 44 is rotated normally and reversely by
the electric motor to raise and lower the elevating
platform 40. ,

A cassette 48 accommodating a plurality of

25 workpieces 46 is placed on the elevating platform 40 of
the cassette supporting means 34. The workpiece 46 in the
illustrated embodiment, as shown in FIG. 3, comprises a
semiconductor wafer 54 mounted on a frame 50 via a
mounting tape 52, the frame 50 having a mounting opening

30 51 formed 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



25 workpi eces 46 is placed on the elevating platform40 of the cassette
supporting neans 34. The workpiece 46 in the illustrated enbodi nent, as
shown in FIG 3, conprises a sem conductor wafer 54 nount ed7dNOUYEMBRR2M9
via a nmounting tape 52, the frame 50 having a nounting opening 30 51 forned
in the center. The nounting tape 52 extends so as to bridge the nounting
opening 51 of the franme 50, and is boended-to the back surface of the frane
50. The sem conductor wafer 54 |ocated within the nmounting opening 51 of
the franme 58 hasstacdapsktbendedreofbhredSonothei figctapé BBRe Cutting |ines or

streets 56 arranged in 17 EMBER 2005 - 9. a lattice.pattern_are formed on
The face of SPTECORneEORGURERF Qar ernaannaRUeBiTaPeE: FORRELE Al ¢ 1 o
formed i n ebshmned fgecéacgubar raceasghBadenpraat 6d bBymhheatstlr et $he6. The
cassette 48 has a pair of side walls 60, 5 and a, pluralj of . acc dation
r ooves oxtBHERTS Wbt | 208 AITPGF T OF it of P ae Spattan Tt hetbp- and-
down di rsect4Qa @r;ﬁlﬁ@ﬁ@dyoaftB@cbmeaaﬁwbhageéos}ést betesbflagwal I's 60. The
wor kpi eces 46 each have ogggS|te si de portions of the frame 50

_edge >
inserted i NROr+#HRNADL HECY dHi—‘?éﬁt@F’Bé%g PRAFeAIf 6P tRE BRrANEF side walls

60, wherebygthe IPrkPLESRSaSE 2benmBACOATRHAL ednkh 8urgHbaLaBki ahky
hori zontally extending state with predeterm ned spacing in the up-and-down

direction. fideremtlsuefacelld womkpireRs t 46 48Chamay, oppoitehandels
surface of th eﬁ$§§§15§54§fm@g? ¥h§mgdPBrggFgggePrgﬁgoogﬁsthe housing 2, is

open. Upon aste or descent o elevating platform each pair of the
accommidat | arconmodaesonf grheveaspatred48orsthecpned af aigeewetldsm ned

1O, oo Bhh B L4 D6, EKRYaaohs SUB VRLKRhERSAA 48 fo b out 13
predet er m nedbsreaghtally shohénontt ) lgndxekadned. stheeswitheat ed workpi ece 46
'S predetermined spacing in the up-and-down direction. A

front surface of the casseﬁte 48, namely, a left-hand

15 surface of the cassette 48 when viewed from the front of
the housing 2, is open. Upon ascent or descent of the
elevating platform 40, each pair of the accommodation
grooves of the cassette 48 is located at a predetermined
height. As will be further stated later, the workpiece 46

20 to be cut is delivered from the each pair of
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



admtted into the pair of accommodati on grooves |ocated at the

predeterm ned height. 25 As will be clearly shown in FIG 2, tenporary
support neans 64 is disposed in the chucking zone B. The tdip¥PBEMBERINGP
means 64 includes a pair of support nenbers 66 di sposed with spacing in the
X-axis direction. The pair of support nenbers 66 are nounted novably in the
30 X-axis direction, and selectively brauwght to a non- operating position

i ndicated by solid lines and an operating position indicated by two-dot
chain linesienplEt&d 2craAsswithle peifructtheupportt oreaddrast ér6 (e rotthrer pai r

of support I ed .at rati i t

wor kpi ece 4§8gggi've?§8§§‘?'8m% Eae %g %) t?i%%ﬁ %@%BE% écbn q-ﬁ]les pl aced
across the parkpbéceupportrensmipposted @iyn tdhicherainerfdsuppeopasitentside edge
portionso hef e in the _workpiece 46 are portedb air of
support menB V@éﬁ g/@ﬁ BnPEhe Bhi ?UBBOE p’BS’i"Peﬁﬁn'ggr 86TV E rr%f?e& o the 5
non- operst | ﬁgnpeget:aemnqn@osmab@t eadf sepagatkOtdieim ddch katrres ipossi bl e
to raise or_|ower the vvorkpl ece 46 through the space_between t he pair of

support menBEFSME8. PAPERLLE &Pehdd Sto OF| GOWET &RfFc WARERHEHS 4% di sposed

within the Bﬁk‘éh?ﬁ 2h805@3aclk0 bR waldhs trafat ililyy oflos. dr&OiedHer Jpabl e in
the X-axis direction between the chucking zone the cutting zone D. In

detail, a stati oMty S@fisanqredestilG 702 eﬂ@%ﬁj‘l‘ ri@e%@ﬁ)sﬁ%nﬁ ally
hori zont al | Mﬁ?ogbap&sﬁﬂl‘ﬂ' teRg ”hto'ﬁ%ltﬂ%u%' G 2s Al K& RAIdst Lt SUPRPTt bl ocks

72 (only one of themis shown in FIG "15 2) are fixed onto the support
pedest alO 70heiinoBpadilmgmonabtlige 1% dhies Xdiaxdest idarr.ech isdl bejfwepn ddq ail s 74,

whi ch  extepgl.Lp; he XadxisS (A R8I QWY ARG T 1ot hecX5axi g direction,

are fixed between e pair of support oék 76 is

nmount ed on shetpanargf sgppoet2@edaisits174.0 Axyaindiofg quikddthmgricolles ext endi ng

in the X horizontally is disposed within the housing 2, and a pair

of support blocks 72 (only one of them is shown in FIG.

15 2) are fixed onto the support pedestal 70 with spacing in
the X-axis direction. A pair of guide rails 74, which
extend in the X-axis direction with spacing in the Y-axis
direction, are fixed between the pair of support blocks
72. A slide block 76 is mounted on the pair of guide

20 rails 74. A pair of guided grooves extending in the X-
axls direction are formed in a lower surface of the slide
block 76. By engaging the pair of guided grooves with the
pair of guide rails 74, the slide block 76 is mounted so
as to be movable along the guide rails 74 in the X-axis

25 direction. An externally threaded 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



axis direction are forned in a |lower surface of the slide block 76. By
engagi ng the pair of guided grooves with the pair of guide rails 74, the
slide block 76 is mounted so as to be novabl e al ong the guild&NOBEMBERLZ005H
the X-axis 25 direction. An externally threaded shaft 78 extending in the
X-axis direction is rotatably nounted between the pair of support bl ocks
72. An internally threaded nenber (noet 1shewn) is fixed to a |ower surface
of the slide block 76, and the internally threaded nenber is screwed 30 to
t he ext er nameybehr 82ded sloamit A3 onArthel ectppicr thitembex( rfidt ssh@sn)ta soe

connected t er, Ly .t hr (1 nd. t |_ect.r] tor is
rotated nor %ﬁ)}tl%'ag))rﬁf aLr@%\ll/ltta:r sae{&f?}%%%%o\%galshgxsll%lnégq& O(ﬁ)ﬁg%;lodnlgl he gui de
rails 74 invelreiXadxdiys dhreotathonAlcygrindr soakceupport sBbwnmgpber 80 is
fixed to the slide.hl ock 78§, %%dacuck 7 _NOVI ERZg(g‘%D- 11 . menber 82 is
mount ed on CREIOBFIGM MWefIEF BF8O4 o 18 TG A S central axis

ext endi ng submbert isal iy dMeposeal ki thAn ahat istipord! imegnkgaursre, (male shown),
optionally an electric notor, for rotating the chuck 5 nmenber 82 is disposed

wi thin the SOPEsr MeFEREeB2832 TR SORRSK Fref&isde ish fdeh£Fe™ia a disk is

fornmed fromyarop@r alateFabar isdlchS WEh R RY QS 5BIAM ¢heThBueRUGmRIFDEr 82
is equipped with a pair of grip nechanisnms 84 protruding in the X-axis
direction. BicBSoPdHePrgd Wity andetanicfmyrds imRAhaesSme Bfvabl e grip pi ece

86, and the, BRYaRG OLHP JMeeGRS A6 1§ etalieh . VEh¥nbEeUERE By ipact uation
means (not Shown), such as a pneumatic actuator, to a non-gripping position
shown i ¥0 FI Bechandsaisa 84grinspiustpsp@simoverp lteo gatiire tpitdee rfvatiined geligp pi eces
means 68 | S PYEEEd Tk RSO R g rone e R el &Y 7% e Gk
menber 82 i scsubtdbadmeanwegmatheshoa)r, clucdupora predertsi aafudter,
tenporary Sggpgr%ogg%9§pping.position shown in FIG. 2, and a
gripping position to which the movable grip pieces are
15 pivoted inwardly from the non-gripping position. When the
chuck means 68 is located in the chucking zone B as shown
in FIG. 2, the chuck member 82 is situated between the
pair of support members 66 of the temporary support means
64 in the X-axis direction, and below the pair of support
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,



64 in the X-axis direction, and bel ow the pair of support 20 nenbers 66 of
the tenporary support neans 64 in the Z- axis direction. The slide bl ock 76
is equipped with a hollow protective duct 88, which is sui t1ZINGVEMBER985
froma 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 noved.
The chuck nmenber 82 fornmed froma porous material is selectively brought
into conmuni cation with a suitable suction source (not shown) via a suction
passage (nowhdrbwarydhepesedwsiltthikmownhd osuppert seentidrclgsiess|d de bl ock 76

and hol | ow hVv .88. Elactyr,i cal, 4 ry for 5H% tion
nmeans, Wwhi cégr]fg\g}gﬁsﬁ?hg Eg\g/gg'fté%glr P%lg"l tgéegqécg\aofdng%e agrslgpahﬁrrec Paﬁi sns 84,
al so ext endsuppbhicnpflhtes@@porndreniéncding sidcderhl soc 10 67 & catreck diwl ¥ ow

protective duct 88.. Cleaning,neans  20.is disposed inp,.the,cleaning zone 35
& Ope i ear PySbRoSH FRoRPE LT HRE kich N egls ofno1 P RETAIEER 2005 - 12
whi ch may hagehanwelml 9knawe luaded per devaticlquddstforaylddio s partition

wal | 94 fixed onto a stationary support plate 92, and a chucking. nechani sm
96 rot at abl JOVARsEBEAY AEHde HEFYEST Bt (A S IPASA - HATb ‘THRAA T 510

mechani sm 961nchudag andekewait pdsItaldOmMARS llowdie tHMY athdlm Sddh€own
bet ween an ascent position indicated in FIG 2 and a_descent position made

| ower than PRELAIEBNPY BoPrEOSHBPiAes S ertm nédeafB@NEt1Fe el evati ng

pl atform 98,1 8teeprneoBed st @ oA nRicHeRdN &f 2 PNRWIRIdL dlGratnddidesr nmechani sm
100 di s&osed substantially vertically, and is raised and |owered by the

action ¥ tR¥lpnrdarairehasyismddd Wedpasiesinsietamt il Mpparterp biyt he

oAb bl b9 LBon e e A et o Shote hpchspreed

chuck nenberyléades fechadisiv dfila pdtoas nevreri end odclthes edevaisinger anmi c,

and is platform 98, a chuck member 102 of a disk shape is
disposed rotatably about a central axis extending

15 substantially vertically. The chuck member 102 is formed
from a porous material, such as porous ceramic, and is
selectively brought into communication with a suitable
suction source (not shown) via a suction passage (not
shown) disposed within the elevating platform 98. Four

20 grip mechanisms 104 are disposed around the chuck member
102. Each of the grip mechanisms 104 includes a movable
grip piece 106, and the movable grip piece 106 is
selectively brought by actuation means (not shown), such
as an electromagnetic solenoid, to a non-gripping

25 position shown in FIG. 2, and a gripping position to
which the movable grip piece 106 is pivoted 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



sel ectively brought into communication with a suitable suction source (not
shown) via a suction passage (not shown) disposed within the elevating

pl atform 98. Four 20 grip mechani snms 104 are di sposed around7NQVEMBER 2005
menber 102. Each of the grip mechanisns 104 includes a novable grip piece
106, and the novable grip piece 106 is selectively brought by actuation
nmeans (not shown), such as an el ectremagnetic solenoid, to a non-gripping
25 position shown in FIG 2, and a gripping position to which the novable
grip piece tbe pstpnveréd mgaansitytheoworkipdesenddr pgpiceg positthieon. An
electric no n WR)-, for rotating the chuck nenber 102 and the grip
mechani sns Eﬁgﬁkpgggﬁggleﬁéreon is disposed within the elevating 30

pl atform 98. The ®Refanimiggrgansg I fAyr tarerupmicihidemippqmet bawy zd Eateot
shown) for jetting a.cleaning. liqguid.which nay be pure water. will be
further mentPBng FaREPS L EnEhacR HEnEer SE02Oing t R EH SRS sms 104,
which & e babgbrtt bbdewhrkprrece Hbredativelat edrae Aobephlspeedr35 during
cl eani ng, and the_cleaging Iiguid S 'gtted fron1%7,h[¥EPBER 2005 - 13 the
jet nozzl e 3§SPRELDENEDGOFRBFECES 95{ CedSokOfREd dRudReERBEETLRL
Referring tenkl Supdor@nbeBei ghttsuppert hageisp! Qfecutl_gﬁngxfnéaﬁis'?g ii.B8.the
Y-axis direction i1s fixed onto the 5 support pedestal 70. Arelatively

| ar ge not chfiX8tf 6Ht4dBEpTPAGSt Ad2ehaek FOFOEA §2 LI NGO MPSdS /43R center of

the support sbasgophate L88tnA Babbo2k Bl RdatRANE.I - 8n, mobkr abtayht i ng

means 112a and second cutting means 112b, are nounted on the support base
pl ate 108. Rnpadreodegsiide reidspdild ektguiddadr 4n Fhe1¥-a@wiénding in the

the front surFaesir HhaheGRag: Pl 488 o Mt Rty B g moans
112a and t héisposerd out thegfrepansutf2ibe odl tie shipderts dess Pléereand 116b,
108. The first cutting means 112a and the second cutting
means 112b include slide blocks 1ll6a and 1l1l6b,

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 blocks 1ll6a and 116b. By
engaging the pair of guided grooves with the pair of
guide rails 114, the slide block 11l6a and the slide block

20 116b are mounted on the pair of guide rails 114 so as to
be slidable in the Y-axis direction. Externally threaded
shafts 118a and 118b extending in the Y-axis direction
are further mounted rotatably on the front surface of the
support base plate 108 via bearing members 120a and 120b.

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 116a‘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 1ll6b are moved in the Y-axis direction

35 along the pair of guide rails 114. Elevating blocks 126a



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

bl ocks 116a and 116b. By engaging the pair of guided groovd3 NOVEMBER 2085 r
of qguide rails 114, the slide block 116a and the slide block 20 116b are
nounted on the pair of guide rails 114 so as to be slidable in the Y-axis
direction. Externally threaded shafts IjlgBa and 118b extending in the Y-axis
direction are further nounted rotatably on the front surface of the

support basanﬁlaaébla8evmauM&aﬁi@@ ﬁEﬁbEﬂSﬁ&Q@ﬂdﬂkﬁfﬁﬂHﬂ dﬁﬂ'mmﬁmwternally

t hreaded shafts 1 8a é&gb are arrang ? légral g l'i ne. ternally
t hr eaded nefHEP§C ﬁg? YSh Paife® ?8& 8nf81 fie rFaB&é OP he slide

bl ocks l1ll6agahndel@b]sandsbhessiicht @xﬁ;@ddy stiltvseaded a IMBnhers iar£l 5gy ewed to
t he externallﬁ ihreaded shafts 30 118a and 1181%S El ectric notors 122a and
122b are cBARELYed o tRe Zeffdrn &INPtHORaded s BRAE ML 8 4P 198b.  when

the ext esnakkyst hi eaded cshabhre Lidaced bEBRIRS & rdrat akfd yed her elestric

notors 122a and 122b, the "slide blocks 116a and 116b are noved in the
Y-axi s direEti8f BEogksndlbRe anai rl 16 quiegPacdiiive lyl4. AEpaat Phg bl ocks 126a

17 NCNENBERgEQQéd‘ %ov%@,de%%%d%f %U@h‘i‘ed 220 Lie Sl e pcks 116a and

116b, respéctively. A pair of guide rails 124a and a pair of guide rails
124b, whi chfexmeddogubgpanplfaluh;e \r@;atrl csamf;acemaafelt)he |enleNaetlzxan| S

cur faces of "LRERICTPRE BRA:HR obron lniriRbE i, SR BTroRS BRI of° ol

surfaces of respe |ve pair of guided
gr oovesl &xt gndougsi win:lhe tﬁeapas.rdlorfe(gum a:raalsf dr2ded aord edoh pdit hef r ear

QUi dod 10 GPBOUBSTARTR LRPRaF o e ait SATs A THG AT B1C gui de

rails 124b, mbhiatebevat ithe klldeks b]lZﬁﬂasarldshZ%carlelsmmmt&i o bde slide
bl ocks 116amgggb é68psgn S&%%n?%n the Z-axis direction. Externally
threaded shafts 130a and 130b extending in the Z-axis
15 direction are rotatably mounted on the slide blocks 1ll6a
and 116b, respectively. Internally threaded members (not
shown) are fixed onto the rear surfaces of the elevating
blocks 126a and 126b, and these internally threaded
members are screwed to the externally threaded shafts
20 130a and 130b, respectively. Electric motors 132a and
132b are connected to the externally threaded shafts 130a
and 130b. When the externally threaded shafts 130a and
130b are rotated by the electric motors 132a and 132b,
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



novabl e up and down in the Z-axis direction. Externally threaded shafts
130a and 130b extending in the Z-axis 15 direction are rotatably nounted on
the slide blocks 116a and 116b, respectively. Internally tA784AEMBERZOPS
(not shown) are fixed onto the rear surfaces of the elevating blocks 126a
and 126b, and these internally threaded nenbers are screwed to the
externally threaded shafts 20 130a anrd1%30b, respectively. Electric notors
132a and 132b are connected to the externally threaded shafts 130a and
130b. Wen ﬁheeexéadeabEythbreadadiabathafi&Oanamé1y13@heameemmkated by the

(o and down°BBO5FAngo, R BaPFI6F JaPay Farte Liofa dadc1a080 Gitehd ni 1s

136a and 13@heatetaBiiAgedhamtt heobelievahbhig Bhotks. 126a anHe 1268+ ing
respectivelg Vi a connecting brackets 134a .and 1§a The cutting units 136a
and 136b i nPlLade ReRrP§¢ FERFAAGUIEA Bir Al FOiBpAEfaro35aladdy 138a and 138b,

feSpeCt'ye|MlaﬂehathBQa%B%Et%ra&h%endtﬁéctﬁléhﬁoﬁbﬁé'§4¢hf§ﬁ8'Qﬁ4ﬁre nount ed
rotatably within the cases 138a and 138b (only a rotating shaft 140b

mounted in BKE E€85BEC88H & SHEWRULRIFREAS2PE Thes&otpsiad s§adiid ts ext end
on a straighyohi Bggi '1‘4596 V‘I'H'éhcééeg' I?@é'&ﬂd %‘BB'QerkéPEﬁef‘re fixed to

the w dt hwi se 17 NOVEMB Inner ends of the rotating shafts,

namel y, thefguépged wppbsemagoneamlaa@shéM@oﬁmﬁ d46bt tinggd udliadge 142b fi xed
to the rotﬁ&kggsgﬁﬁgg 140b is shown in FIG 2). The cutting blade can be
constituted O n-di sk containing 5 dianond abrasive grains. Electric
not ors UGt4a and 1#kth duethemedfeddred o ARGRr 2ndsimft theanspatt ng shafts

moans 1468 SRAPTAGH0, ACRUBRRG™ o EPBSBSHGS mEIIWRER PO AR of erence to-
FIG 2, fir&ispbaéapmhtthe illustrated cutting machine. The first
transport means 148 will be described first. The support
pedestal 70 is provided with four support pillars 152
15 extending downward (anteriorly located two of the four
support pillars 152 are shown in FIG. 2), and two
forwardly projecting support plates 154 are fixed to the
two anteriorly located support pillars 152. A guide rod
156 extending substantially horizontally in the width
20 direction is fixed between the support plates 154 located
| apart in the width direction, and an externally threaded
shaft 158 similarly extending substantially horizontally
in the width direction is rotatably mounted therebetween.
An electric motor 160 is connected to the externally
25 threaded shaft 158. The first transport means 148 has a
slide block 162, and a guided hole for insertion
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



means 148 and second transport neans 150 are also disposed in the
illustrated cutting machine. The first transport neans 148 w |l be
described first. The support pedestal 70 is provided wth fIBINOBEMBER: 2005
pillars 152 15 extending downward (anteriorly | ocated two of the four
support pillars 152 are shown in FIG 2), and two forwardly projecting
support plates 154 are fixed to the twa@Meriorly |ocated support pillars
152. A guide rod 156 extending substantially horizontally in the width 20
di rection i S&niowxed orat \l\ﬂﬂ)l’irid’lei spipordf pmate pilddde d oﬁ@twlelemai\telm t he

wi dth directian, .and _an externally thr ed _shaft 58 sim | ar end| ng
subst anti al Igf Iﬁ)&)rlln?or“iltnalq iR‘Prttr%orbviodfteﬁtqm r%%alr?eons 0 o)?ré‘? a%‘?f/]y ?ed
t her ebet ween6. ARhehethei eleetercladtios q@ONEGt @dxetx@ltzlmei exiher mﬁ]ﬂdp 25

t hreaded sh 158. The first_trans ort ans, 148 has a | ock 162,
and a gui deg’lﬁ)lee 163r LiSndMehrin t th‘iﬁ‘b?c‘ﬂ'l%ngﬂ%ei%d 4%% Lnd an

internal by akhiiceadedchalsn sasewath Otrtél eyed afdtd Y14 §r eadeshshafh 158 are
formed in the slide block 162. The sllde bl'ock 30 162 has an upright arm

portion 164 t@et &mdivd§ SviraatidubsBentiidil pey duritden ywendd@nehdd®®nt al arm
portion 166 peximnding Jgarnwand subsd am aééb’lxﬁ@fé zopd aldykp1ofe ike upper

end of the upright armportion 164, and grip neans 168 Is disposed at the
front end offrome imGiiideoriths Q@%ﬂfﬁﬁ)o‘}&l@rﬁ%&i omhehgr¢pssetre 168 may be of

a well 17 0 h%y p i gges for

sel ectivel y%gﬁgglﬁ‘g g\r?ae ge po 1on o%n eﬁ(%kga%é %‘Bﬁ?ﬁé%%{éégnogkgigece 46.
When t helel eqadr |adnnmsortl'ﬂeﬁ®voﬁ<mrmeglék@cb,gam Stomethd| ocke 162 tkenoved in
the width dlrectl narre eY5 XIS dlrectlon ?% tbt the grip nmeans

168 is rmve& Re tré’ VB8 sftd et o% Jﬂ%t?/\nwe & F u‘? ntioned | ater,

the first transportheresnsodd8tdehsyers mbenwolLEpi ¥d@14b6e Beeortbedde the
cassette 48 pl%gedAoguEge %%%S%%%eextending 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 rotatably 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 vinstruments 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,



supporting nmeans 34 onto the tenporary support neans 64, 10 and admts the
wor kpi ece 46 again fromthe site on the tenporary support nmeans 64 into the
cassette 48. The second transport neans 150 will be descri bdd NOWEMBER 2405 de
rod 170 extending substantially horizontally in the width direction is

fi xed between the 15 support plates 154, and an externally threaded shaft
172 simlarly extendi ng substantially Hori-zontally in the wdth direction

is rotatably mounted therebetween. An electric notor 174 is connected to
t he externalthg stlideadd@ckhditt LF2 mopes secdie Migidpotiraataen 150 has a 20

slide bl ocknja;lg nqh@ g,m q&hreacf%(ffthod nsey tiyy g gﬂéeraeggyawntbrf)f t he gui de

rod 170 and an i er nal '€ screwed to the exter |y threaded
shaft 172 &dmnetiromesd si r18t4h@rsel impeeldl gok thes Y—/&mrsetdmiecrtlcayl i Wbem

h h | I
s Sposed T EHE B dd Boic e Fa ik B T e SRR | < T xka

to the fponextemnded otrheomtxtaartell/,8 th@ raajﬁram‘tmmpmsttnnm&s 18 are fixed
to a lower surface of. a rtion of tgﬁar etendln t he .

f or e- and- af BX& FEHEGn Crart® S S 's lfé%ré?rez ot ed on the

| ower surfaggaseeftitdne aypwu peeeasth8z. mEaemoﬁfedt hatett,r adkl @@cond
instrunments 184 is selecti V%é% brought into comrunl cation with a suction

source (not "SRGFPPLH FeRNSyildbitd SRRAGT s M KRIRste Hoveh) ,ER&id thus can

attract thechiie me@ibe? ghe o35 tMY khRAIE nftfan NN dfte aliRCtdtcwot or 174 is
energi zed, 17 NOVEMBER 2005 - 17 the slide block 176 is noved in the width

di rectibh, mempery 102hefytha ¢laardag deanso Yhaton Her aRIRACES orhe
i nstrument Swlﬁip"ire ”Q\éeq)rfhncﬂeh%h\ﬁc%'nﬁenﬂie&eglc??rbf Wigh cidg pigton 178 of

" the pneumatic cylin er anismis 5 extend or contracted, the attraction
i nstrunment smegas e ondios edreort mpaiaaty \samdad! Imeanmnfed y, in the Z-axis

The actions of the foregoing cutting machine will
be described briefly. The elevating platform 40 of the
15 cassette supporting means 34 is raised (or lowered) to a
required height, whereby specific one of the plural
workpieces 46 accommodated in the cassette 48 placed on
the elevating platform 40 is located at a predetermined
height. 1In this state, the first transport means 148 is
20 actuated, whereupon the grip means 168 grips the frame 50
in the specific one workpiece 46 within the céssette 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 meéns 64 in the chucking
25 zone B. Then, the grip means 168 of the first transport
means 148 is 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 éhucking 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,



direction. As will be further nentioned later, the second transport neans
150 transports the workpiece 46 on the chuck nmenber 82 of the chuck neans
68 onto the chuck 10 nenber 102 of the cleaning neans 90, orl7NQYEYBER2005e
wor kpi ece 46 on the chuck nenber 102 of the cleaning neans 90 onto the
tenporary support neans 64. The actions of the foregoing cutting nmachine
will be described briefly. The elevatiig platform 40 of the 15 cassette
supporting means 34 is raised (or |owered) to a required height, whereby
speci fic on&hef pehE PEUPHPPORGT RENOESS 46 adcEheodEIPPTian vt [SERRedet t e 48

placed on hBgng! 6¥ahiROnBLAL AMAQ bl apatadisl dduiedgrermined height.

In this state, the first transport neans ctuat ed, whereupon the
grip neans 16819atpé bhethease13@ liimetshe agydecieftiracsed inokpibedew46 wit hin

Lhe casset  £yd8uorkLA0BAOLS (AEMOT KRLege. 40,11 LhecERRPPLLE phact no

zone Atot chuckfng Zone B,,an | 6cat es € Work

t enpor aryy soppaht BE&QQdG#rﬁﬂs@b&tChﬂ@thg525azendo&erﬁmenaﬂdutnyﬁ p neans
168 of the fir t ranspor means 8.isr Ieas d framthe work ce 46, and
the *tirer PPAREISFE BBantTEABTRE ouaio o Tk LARTE PodmA O AN A h o ¢ he
cleaning zong Cothaadt entbe thuchiueg mef®eB. 8At dfhithe idhicK e a8C @Bl
transport neans 150_is nmpved in, 30 the Y-gxis directioon up to the chucking

zone B, andTPPoGBHEY MRMPRE SRudSi RFCXGhE BATEE COREMNHGE AT Abttton

i nstrunent st484sUbtibnt Berake Ry It deftiicdidctentatteisdh the frane
50 of the workpiece 46. Then, ‘the atfraction instruments 184 are br ought

into cd#hunFBﬁtW@ﬁkBSeﬁFtHGtHé sidriagresh onde tdeathiugdt mamPaiorddpi ece 46.
Then, 17 NOYEMBER,2898 ¢ tptlré%e%a'% Aff SHRPYL ATRIFQLS rgﬁ@néghédlesrﬁse”porary

support neans 64 are ve o the non- operatlng p05|t|o I ndi cated by the
sol i d |ines84apdovédedciad theombiygikomembex \8@r Igrice b @ htTHen thehe

attraction 59§ﬁrﬂggkgggn}86ripping the frame 50. The attraction

instruments 184 of the second transport means 150 are cut
15 off from the suction source to release the workpiece 46,
and are then raised.

Then, the chuck means 68 is moved rearward over a
required distance, and the microscopes of the imaging
means l46a and 146b provided in the first cutting means

20 112a and the second cutting means 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



5 of the second transport neans 150 are | owered, and the workpiece 46
attracted to the attraction instrunents 184 is |ocated onto the chuck
menber 82 of the chuck nmeans 68. The chuck nenber 82 is br dUNAVEMBER 2005
comuni cation with the suction source, whereby the sem conductor wafer 54
in 10 the workpiece 46 is attracted onto the chuck nenber 82. The novabl e
grip pieces 86 of the pair of grip nechapisns 84 provided in the chuck
menber 82 are brought to the grip position, gripping the frame 50. The
attracti on cutsingneba8el842bf ofhehseseodntir anspany neans 15Qbametcut 15 of f

f th ti t I th kpi 46 d h i sed.
Then, the cHck foaRe: 68IRECHBTeH=FEar Adr 0-BUGF REORSH PEdvaiSk 2606 and

the m croscepgs @firtbeehfBULBIculiEans 3éfhacandut4bl paderded iandne first
cutting neans 20 112a and the second cuttlng nmeans 112b are Iocated at a
posi tion fatlRgStheetaced of*tRBASBH| ¢BnBNEt BrakafeAlERCtQNd ohPBhe chuck

nmenber 82. JHH@lnéhﬁnhﬂag§69no§h€héa§§rsgfch@%lﬁéﬁh%QBQUQHQ% walerthed 1S
phot ographed. Based on oto , the sem conductor wafer 54 on the

chuck 25 nefberigg pgltuﬂf39bppéctg@| seaprgnedtwiiny mRensuldi2?hy an® ade (not
shown) of t*,DScé’céétaEUét}:QauH‘E@HShélﬁﬁtangnhhﬁndﬁ%w ggrQJOQQ%a:ﬁ.%b i§ the

second cutting neans Durin I's al 1 gnnment chuck nenber 82 is
noved in theeX¥agkisdidiveckonn. aﬁﬂh¢@t@méﬁlgﬁo@lom%eth@nstaeeaﬁ|56 30 as

desired. Th&QteﬁEEn8h985Eg§2§t 085! 3 mauedohutthar mpl €8 rdpand s ti oned

in the cutting zoneé sem condact or war' dtttacted onto the
chuck mEmbemeﬁBerl825ﬂbjeotadedo9oﬁxtam@ outtlegngs ﬂhwlpgbé@us diiongg, the
chuck nenbe

chuck TeTbeL 82 L5 MRLetcl DoLE X 211 5 dhrel o A 30 (IR Cyi e bl ade
142b of thedﬁﬂ@@ﬂﬁoﬁuttTHuBrmﬁw§ ddic@tducoor thef senb gosfdueher chatkr 54
Sinultaneougé er g&t?ssggg 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 1is 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



time difference to cut the sem conductor wafer 54 along the streets 56
extending in the X-axis direction. The 5 cutting unit 136a of the first
cutting neans 112a and the cutting unit 136b of the second 12 NQVENBERR08S
112b are located at a required height, and indexed periodically in the
Y-axis direction. Wien cutting along the streets 56 extending in the X-axis
direction is conpleted, the chuck 10 aepber 82 is rotated 900, and cutting
is newy begun along the streets 56 located in a state extending in the
Y-axi s di restkpbecdhds, athEaseeﬂCbaduhéoatmaéetiSA bms t hemehtiek 18denber 82
[ eets 56 i n i ce pattern. The nounting

| ged
{Zpgugza.ﬁg%§§ﬁ§§§ eﬁ@wﬁﬁ@ ?@R%rtggénagiﬁges% BhBBcEEA Rafer 54 is

not cut, s®0}hathd r¢eldd1@rff@:ﬂ£br tie N ndr gy Ha pieh ta2 ¢ caglit fven i 68
senlconductor waf er 54 are mai ntained |ntegraII% even after %uttlng of the

sem conduct'Orthaflf BACTHPRASOVREe chRcREHEARE BBei WOTERLPR8d4PoORHE 20

chucki ng zofige Behddie 600 1 020SPY teHEe el 30ines, dHneledhad@Pdoht s
attraction instrunments 184 are brought into |nt|nate contact with the frane

50 of the wbﬁ%kﬁ%%%nt%618#h%faFP?a%?F%ﬁdlﬁ%@?ﬁﬂ%ﬁ?smﬁﬁasaﬂéobﬁ6&gﬁpﬁ nt o

comuni cat i 9f W £ b tige SSIGEE O8n SQHH £8e éadréb@awkpé e@sr}%élééel geattracted
to the attraction instrunents 184. At the same tine, the chuck nenber 82 is

cut off froffemetheuztioaceboncensbruBentaal 844 hetratﬁheacﬁleﬁnmgt hene

serm oonductor WAl ol Loahbe: olls kapaber A2 udbeos BDNARE cagL iRl ores 86

of the pair of "grip nechani sns are
returnéd tothdmwetonis goropghy pmsotcommunltetnonaWEtthhgrspptngnof t he

o oo BB (aSSBR0 A DRRSLA RS 190eb8 SRTPARAL i vpver
t he cl eani mhzenehd&. cHiek, mS8bbéhel 82corthd maosaginld q&ﬁpupﬂéﬁbé51bemefed,
wher eby the, %g $¥%§mﬁg%ﬁggggmé %84.provided in the chuck member 102
are brought to the gripping position to grip the frame 50.
15 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).
20 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 jet nozzle is stopped, and the
chuck member 102 is rotated at a speed of about 3,000 rpm
25 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.
30 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

35 attract the workpiece 46 to the attraction instruments



wor kpi ece 46 att

racted to the attraction instrunments 184 is placed on the

chuck nenber 102 of the cleaning neans 90. The chuck nenber 102 is brought

i nto conmuni cat i

on with the suction source to attract the WONONEMBERZBHt o

5 the chuck nmenber 102. At the sane tine, the attraction instrunments 184 of

t he second trans

port neans 150 are cut off fromthe suction source to

rel ease the workpiece 46 fromthe attraétion instruments 184. In the
cleaning zone C, the chuck nenber 102 having the workpi ece 46 attracted 10
thereto i s b¥dugRhamt dheormuraetion Wmstrurenitsct8Hnof sty ceecandreby the

sem conduct or el 7« Sfehis 2l hagked1 1 p0Lg LBeaChuck FRADAL1LAZ, Hhiy movabl e

grip pieces 106 of the grip nechanisns 1

are broughtmoved

I ) [ . provided in the chuck nmenber 102
hen gthepY ngxpesdireationgnpptehsher ghecBanglBoTige® .- t he

el evating p%ﬁ%%?;g%?gakéf%Q%EPSdinE?fﬁﬁEHgEtE@E oENUGK g%%%%h 102 having the

wor kpi ece 4

ereto is lowere 0 a required position. The

cl eani ng |tgamnsipombi mbanwaylbe pueeswmewhati 3ojetredd tagpilase the workpiece

46 fromthe 'g%
is rotated BT E°
deposits oftempsd

nozzIl e_(not sho . 20_Si pul t aneogusl t he uc nber 102

0858 5o SRokaSHy thborRam PE. chBRREENTENEERS: B0 ol HRu1 g

fafprseppbytchehhBge4Theoatpeat titnghef opeeatdhgani ng i quid
huck . nmenb 102 .is_rotated at a

fromthe jet nozzle is sto d, and the r,
speed of ab%%?l%}%@ol?ﬁh?ﬁgggobgpFﬁedFVOFEBtWBPRﬁPegénﬁé.l@pgﬁGCo@pletion of

cl eani ng, thgegl
102. The chuck

evipé i agtphatfiehmMnd8rifmehdkbsedst aredicse e Eheak trTber
menber 102 is cut off fromthe suction source to termnate

t he atthifact FORtHPNt FRULER EBndBEEBFSWEPEr W3EKP3GCPhd nd¥ 2B &D§ri p pi eces 106

of the grip,peshepisHeiAféruabatEetgunedriont hendoR:grhepPiBE POSition to
termnate the gripping of the frame 50. Then, the attraction instrunments

184 of the teebhdnerbAspBftaneandissd-are brought into comunication with

t he suction sour

i nstrunents
clean

15 tempo

CRnbA ReAllrAH 2 20" K iRGE A Ued &Rt t4Aft 1 on
ed in the above-described manner, is placed on the

rary 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 1is

actua
workp
20  Then,
casse
inser
of th
workp

25 retur

ted to grip one edge portion of the frame 50 in the
iece 46 placed on the temporary support means 64.
the first transport means 148 is moved toward the
tte placing zone A, whereby the workpiece 46 is

ted into the cassette 48. Then, the grip means 168
e first transport means 148 is released from the
iece 46, and the first transport means 148 is

ned 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

casse
prece
30 zone

the c

tte 48 onto the temporary support means 64 while the
ding workpiece 46 is being cleaned in the cleaning
C. Then, the succeeding workpiece 46 is chucked onto

huck 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
35

and the second cutting means 112b can be initiated.
With reference to FIG. 1 along with FIG. 2,



17 NOVEMBER 2005 - 21 184. Then, the attraction instrunments 184 of the
second transport neans 150 are lifted to a required height, and noved in
the Y-axis direction up to the chucking zone B. Then, the a7tNQMEMBSBER 2005
instrunments 184 of the second 5 transport neans 150 are sonmewhat |owered to
pl ace the workpiece 46 across the pair of support nenbers 66 of the
tenporary support neans 64 |ocated at -tR€ operating position indicated by
the two-dot chain lines in FIG 2. Then, the attraction instrunments 184 are
cut off froXePRated Sustisd Sduitde LEMECRSIE toe VRGP LYAE- 58 om t he

attraction k@%&ftu%@E&nwﬂ\ea‘ﬁ@e%zgaﬂ%nfat HhAClle@Rdnd RILHUTRN I Lfd are

rai sed. Wien the workpi éce 46, has been cut and cle€aned in the
above- descr L@l wesnéts ia peacedfortheheuttsngeipdadsr pisupdporfiingtans 64, the

first tra”SB‘B"tttigggﬂ%fakiéﬁéﬁ?as‘a%%“@%te Ve o a\#?a%ft & g kigyg zone B, and

the grip neans I'rst transport 8 1s actuated to grip
one edged poserondofuthenfr aveens0 lili2 kt,heéhusomegiue e M6 nelpdcakemeEm t he In
tenporary s ort _nmeans. 64. 20 ,Then, the first. transport. neans. 148 is noved
toward the %gggsgﬁFS’pﬁg iﬁge?éﬁgqgf'ﬁﬁgFééyOFh§§%N'ﬁ%%&ﬁ? % inserted
into the capiebted48pwilenabblie @hep himges mkahs af4 tawe tfhe givawnsport neans
148 is released fromthe workpiece 46’aﬁ?d the first transport neans 148 is

25 ret ur ned°BBteRe tRaPEPRSSI 6N WRGHN Hat trIc@tF ala 18Pk fildte 46 to be

cut, which hasnkeer taecoviRdalged.i nByheocasstll esd8ritsedehiyvengy fromthe
cassette 48 onto the tenporary support neans 64 while the preceding
wor kpi e 48CF8SBeFRE PPefREGINSS e dheariuvtFisg Pdedlec. lomdipd the

succeedi ng YREKRLEES nd6 ZbheC BUGKREh AN AR TSR R2 0f the chuck
means 68. After required alignment, this workpiece 46 is transported to the

cutting zonghpougheitbec ghtickd sy zome B r Sakdmst ilg DAsdidle 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 fesfriéted 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. 1In the



112a and the second cutting nmeans 112b can be initiated. 35 Wth reference
to FIG 1 along wwth FIG 2, 17 NOVEMBER 2005 - 22 repeated cutting of the
sem conductor wafer 54 by the first cutting neans 112a and 17 NOY&IBRR 2005
cutting neans 112b results in wear of the cutting blade of the first
cutting neans 112a and the cutting bl ade 142b of the 5 second cutting neans
112b, thus requiring replacenment. In -th3s-case, the open/close door 6 of
the housing 2 is pivoted upward about the hinge nmeans 14 as the pivot
center to expostnarediperodiEhententialeegfi ontlier s¢eondrpnansporhe housi ng
2. By so dqj i cd i ped .fhe cutting
bl ade Ioca?deéc}aq’llsnngtq]efécﬁﬁ%a’nf(g%%g%sﬁ%%sﬂééqﬁ@%ﬂ%ét ﬂg' h‘tggé{:ﬁg 2

t hr ough t hérashumdemg worsutB, natakd hepned pobsom| ghe occhpek { ng nzeaneoBetat i on f or
repl acenent

of t-he cuttin | ade SiJ n tly. Since 4 gper ati on
for repl acitnhge éljbeefrhleniu%c?fllén)g@bl a 2ecsaé/r(f %gdgga%r%é)%tutm arq}osm]tﬂg Jf%ont of
t he housi nalXo tuerd s twamessrt otiseceleamed pasekpieceehér yroh the operator
in the opposite sides or the rear of the housi 2. Hence, the required
space for i‘:l?ﬂsﬁiaéﬁrbgr i%‘?‘fleofé tHe t?%ﬁc}ﬁh’&%i%%n%gﬂ' bé['%fd@e rgd‘i‘kf‘? ciently
smal | . The gyafayied eniodi neé sv@fkphecs Ul d | AfcdBchidgnigonsiruchbed in

accordance with the present invention have been described in detail with
ref erence t@%@%%‘&ﬁr@%y‘f% BF 20F PRET TRMTer IO¥EVES, t b béSunder st ood 25
that the presentsd e 10N dSsOdq ) egdrcdSekd ocheger r eAPRILFeREansbut
various changes and nodifications may be ‘nmade wi thout departing fromthe
spi ritlénd oge ISR LInividhe | @keaned twerkpiese r4t cfirefbblenent s, for
exanpl e, tﬂ%&?ﬁ?gﬁt Pl@ci No. gonen &k sndi sppses to the right of 30 the
chucki ng zone B, a dzt(%he (gl eagnhlzng zone C?s isposed to the left of the
chucki ng zone B, when viewed fromthe



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 fA3MNOVEMBERS00Y
NOVEMBER 2005 - 23 illustrated enbodi nents, noreover, the second transport
means 150 is used to transport the workpi ece 46, which has been cut but not
cl eaned, fromthe chucking zone B to tH&-leaning zone C. The second
transport neans 150 is 5 also used to transport the cleaned workpi ece 46
fromthe «cleaning zone Cto the chucking zone B. To rule out the
possibility that the workpiece 46 after cleaning will be contam nated by

t he transpordhdeans,.cllxaweder,: it is permssible, if desired, to dispose
third transport nmeans 10 for transporting the cl eaned workpi ece 46 fromthe
cl eani ng zong C tRo dute igiguokichg nzonemBrid InNOVEMBER 2005 -24 what is claim
is : 1 Acutting nmachine conprising: a housing having an operating panel

di sposed on a f roMouiitadavéndaafr 6RET Akl RI PR brd¥PasRd BuUSi ng: and
wherein a chucking zone located in a w dthw se center, cassette placing
zone | ocat edtitloridI&dge @ 9h5r8HEcR$i§ POBMECT fMd P! WG izGRe | ocat ed
on an opposite si.de of the chucking zone are arranged in the front half
portion of WWﬁfﬁﬁﬁwing, while a cutting zone |ocated in the w dthw se
center s arranged i ALk Al foRAELEOMOf widehods| g fasset te

supporting means 1s Spo in cassette placing zone, and cleaning

”Eanzlis_di%ﬂﬂ%ﬁ%ﬂé’pﬂé&%n@'%%BE”Qoégﬂéd SAUSKe "BaRS 45 dHSRISRYi$Q as to be
nmovable in a

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

the chucking zone are arranged in the front half portion
of the housing, while a cutting zone located in the
widthwise center is arranged in a rear half portion of
the housing;

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

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

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

extend straightly in a width direction in the rear half



fore-and-aft direction between the chucking zone and the cutting zone; and
first cutting neans and second cutting neans are disposed in the rear half
portion of the housing, the first cutting neans has a firstl7NY\EMBERS2085 t
and a first cutting blade nounted on the first rotating shaft, the second
cutting neans has a second rotating shaft and a second cutting bl ade
mount ed on the second rotating shaft, +3% first rotating shaft and the
second rotating shaft extend straightly in a width direction in the rear
hal f 17 NOVEMBER 2005 -25 portion of the housing, and the first cutting

bl ade and the second cutting blade are nounted on a wi dthw se inner end of

the first ratatding YRftheamdudiwgdt Bwhsent Nnpersencut ©fnd el sRCQRd rotating
shaft, respectively, and |ocated opposite each other; and whereby when a

cassette accamrogaidnty catplimgablb@eobrewnokptedesn i s i dded s itrhercassett e
supporting nmeans, the workpieces accommpdated in the cassette are

sequenti al | yendledfi dreed itrett hotehdoki ajagbnendt dewtdtliwesedi sk gnece i s
chucked onto the chuck neans in the chucking zone, and conveyed to the
cutting zonePk ddwd HECARd K atiRé 18FuEkat reah8SPaRE YHEY madkpi e t@d t he chuck
means is cut by the first cutting blade and the second cutting blade in the
cutting zonePRIBTS &AFHEFIES it R dcwgéﬁ?mj zone together wth the chuck

means, transportec froamct Fée %QUCki n%mzo e .10 thel cla%r\%p%gone, cl eaned in
the cl eani ng zond "Théh S FPETESorEEa gt he S ntdkt W Yore, ®fand brought into
the cassett - j i o] i jn t ar, support
means is di svg%rs%dlel-gr%%t %elét %E%ﬁ?ﬁ%gzgﬁg %g%%g%%lm\%é%ﬁec el \/ertglg from

the cassett a;d:%giheLhueddtthodaere s thestaplaced one theptamenary support

means, then transported froma site on the tenporary support neans to
delivered to the chucking zone, the delivered workpiece is
chucked onto the chuck means in the chucking zone, and
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
to the cleaning zone, cleaned in the cleaning zone, then

transported to the chucking zone, and brought into the

cassette.

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 1s first placed on the temporary support means, then
transported from a site on the temporary support means to
a site on the chuck means, cut, cleaned, and transported

from the cleaning zone to the chucking zone, whereafter



a site on the chuck neans, cut, cleaned, and transported fromthe cleaning
zone to the chucking zone, whereafter 17 NOVEMBER 2005 -26 the workpiece is
pl aced onto the tenporary support neans, and brought into theNGMEMBER. 2085
The cutting machine of claim2, wherein the tenporary support neans is
conposed of a pair of support nenbers, and the pair of support nenbers are
free to nove between an operating positdton, where the support nenbers are
| ocated at a predeterm ned spacing relative to each other and the workpiece
is placed across the support nenbers, and a non-operating position where

t he support nenbers are noved fromthe operating position away from each

other to al |y the-morddd ace fiacdaseand theoushpdrad@psigissebaiawe, and
when the chuck neans is located in the chucking zone, the chuck nmeans is

posi tioned heldwrduuhtd anper ahy suppetteneans. 4. The cutting nmachi ne of
claim1l1, wherein the workpiece is a sem conductor wafer, and the first
cutting blade and the second cutting bl ade are shaped as di sks containing
di anond grains and dice the sem conductor wafer.

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

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

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
blade and the second cutting blade are shaped as disks
containing diamond grains and dice the semiconductor

wafer.



