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;e3eV uVppat sR*sxt6uT unmz > 0 9 APR 2002 CUTTI NG AND--TRANSFERRI NG SYSTEM
AND PELLET TRANSFERRI NG APPARATUS ' f the Invention Th§ gplAePReﬂﬂ[]Z
invention relates to a cutti ngandlmmmmmmmm system for cutting and
separating a workpiece into individual pgllets and for |oading carrier
trays with such pellets, and to a pellet transferring apparatus for

Lot rd RETIRGaNDARARERRNG HsonMereal s IR eRmdla PR iRaTEs. .,
wi dely used. A plurality of sem conductor chips each havi JMHLSI s built

therein are arranged, and resin-sealed together to forma MHM[MMe
and then t RACKGR QB BHE STNVENTEON packaged pell et s,

| arge as the original sem conductor chip. Advantageously the CG®Reéglevice is
small in size, requiring a m ninmum space for installation in personal
conput ebs, lcel | ulFdreljsh@Estandiid@entioni ke. Referring to Fig.ll, a cutting

apparatus 300 is used in cutiing CSP suhstrates 301. A plurality of_carrier
Fanes each havi APCPESReBLATSREIOR LRIANEY Fora Gt ar SN B S ShEing
are stackegy it SRCFoP! 88ELEAgP AN (Héiﬁz‘aﬁ:i%lfaésﬁbkkpigae et eddRridual

substrate 301 is transferred™fromthé cassettie 302 to the tentative storage
area 304, pedletsharcbEandnading TRrLier ays antthsuchpehbetsy sand to

transferri . th ' r ' 0,

bring  he COPSLaRk: FhrnsiRig Rpphkatyb AN stttz pilidll Eponitne
i's | ai doon dutetiniy Appdrdohs et306atpiée swaysd and hel d thereon. Then, the
chuck table 306 is noved in the X-axial direction to be put just under the
al i gnnment neans 307. A picture of the CSP substrate 301 is taken there to
determ ne where FJ18@dd ed-1ditting may be effected on the CSP substrate

301, and the rotary - 1 0 9 APR 2d2 bl ade 308 is aligned to a sel ected
cutting line traRecsnily ehip asd.ze opackagesP (abbreviasegh Bs TIRHPs 't hchave

bl ade 308 05w el ERetl, £ ity B Bohi%ndliaed Hhibhroathidving
the cullsi ng.8Yd bagdtrtheregnidrelagranged, andirssin déLled tgeuher tbeform
cutting al ongq each_and every cutting |ine runnj ngrl n the X-axjal direction,

|
the chuck thMSP sbstmate o@ndinessthe,CeRaBubREratesifi cut clrte Ragkaged
repeat ed, ?b]?l*@{s,t b;aﬁiﬁ%a tarsalsrpé iEp@ﬁé_t&ﬁi?ﬁﬁé’l SoR@hd€ds-cHbp.
ts are sti hel 0 e frane F wi t e adhe

These pel | nth sive tape T, a
the so cut Adwharsagecusly €de CoBsiawiiae is smahb figr 8 bdet orechel wixeh armyl mizewrs

311 by the second transferring neans 310 . The cut and separated P

cubstyat o iSPARRASY THEFELLstIoNn R bl Seitiyrd s n FolIR BT, Shibneg and
by air 2bl owHy.1lillke After the cut and separated CSP substrate is dried, the
first transferring neans 305 transfir it to the tentative stgra e area, 304,

where the taking- efertdng o nEids! usﬁeé’“c%%p%?%?%ﬂt‘éﬁﬁ Qndsr #8ed nin
sel ected S'ﬁtﬁi@#%ﬁ%ﬁ%éfﬁ@@@ﬁ&f? e PRIV B t ¥ L SP o191 &2 PEIREs f@dich

each and every substrate so that the 20 frames F each bearing pellets
in order ah@winglee@SPnsubetratecatbaghed tireneonihy an adhesiygtape T are

{ransport e A Shechath (enaleLs! Bg BRBRLA' Y W0 el Yoy Jual

pellets ar ransierre carrrer tra
pel | et 26r ansf er r iThg @SEK sobsteate 300 hefbrandfestédciiofSbhe Ubsssatte 362 e

been put in another cassette 302. Therefore, all units in the transferrin
appar at us 3’1’%*‘8‘& KERTatdve ﬁEoﬁPrHFeé.‘r%E_&)égi r?a'}%/r? I*é‘eypg_F’dPHB_sFﬁﬁEfei 561 18
| owered. Stgidkeh %ﬁﬁ%f&ﬁ%n@ it QR Krifg 'REMHE 05D "HEY| he

the cassette 302 fromthe cutting apparatus 300 and“carrying it to the 30
transf erri fgratatrans fprrigipmeanshdPt tarns ey huing thea€sRgshatnateciol

of steps mab SR SRRER B Moo ThIRK A alibeind 4, O 8 dats o End BRSeE°
CSPs aBl erdibie vdé tdicbé osuckgdodndaheldr theagonwi th - 2
Then, the chuck table 306 is moved in the X-axial direction
to be put just under the alignment means 307. A picture of the
CSP substrate 301 is taken there to determine where a required

cutting may be effected on the CSP substrate 301, and the rotary
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0 9 APR zaa2 separate pieces such as pellets. SUMWARY OF THE | NVENTI ON To
nmeet such a demand a cutting-and-transferring systemfor 5 cutting UagdApR 2002
. separating a workpiece into pellets and for transferring such pellets to
carrier trays according to the present invention conprises: a holding table
for holding a workpiece to be cut, the workpi ece being retained by a hol der
menber; a ttjng unit including at |east cutting,neans .for cutting,the
wor kpi ece %ﬁ-aéi?t Het RhtaRed) to; &t BeEQFIgEfis,c ting, iYRAYRR§ing the

i ncl udi ng ai-48asbnlt FeES shbSL FREES TS Rhef,"eheRHutk pablet 306 iambved
hol der nmenber and for transferring to a selected carrier_tray; and a

shuttle trdmstbe ¥naxiadrdireckion; sl ewing dheyotaryiblageci8 tipeuththe

cutting uni o.the transferripg.unit. ) Ie f |t .
bui 11 n' 1 568 PaERRAR 300 « PG e dESA Y Ay FiREH 86 the oiBLing
st or agepar ad e ran®indgdif X<sttil divevtionsg Afderfinfishdngtheesutéing
carrying neans for renoving a selected workpiece fromthe cassette; a 20

tentative slongeashcand evemycauthendorigs suaninglpndhe oagralidireseteRd
is laid; agdy r4 S f ahl4 ' e
tont ati ve ATSShytEEREL A EcERRC0 Slodrislsy BElA: Wl LPOHBNISE ietlad
cutting ards afepdatedy ko ddwtorthen£SP alibatrate ol s Beparated nbabe $guare
cutting the S.ﬁequ%e(:t ed 25 cutting area of the workpiece; a washing neans
for washi nd® t workpi ece; a second transferring means for transferring
t he cufowor kpi eceHdsapelteltel diastill held dthehwEirame FRdtd thetddhidsive
transferring nmeans for transferring the cut WOE:E% gce fromthe washing

means to tHa@RefatndetBesfagithand sgparates, ubeErAteel B trAREAsTed,
transferri | [

boar di ng a;%a%\%ﬁev?%é?ﬁgé(%ﬁﬁ%?ég?ﬁyﬂ%sgggéﬁg %ﬁ%ﬁ%?ans eér)?’gg'frgrr%e
the cuttinguinisand separatesnCsPrsubgtnate; iswashed thhexref tor regouvei debris,

conprises: a ttle transferring_neans f.0 i cking up the cut workpiece in
the - 3 @%%2%‘6? B%ig%{;anr rgﬁ,leﬁl %’Xﬁfdﬁ \I’g'oé‘{lld’rg_dge means in which
t he cutiswor kpi eceyfitserf €heasee andogepatatbdids P subatHadid iBHRads the berst
tentatively laid there; a transfer neans for transferring the cut workpiece

from the t &itansfercing ppanedld teansgfiexitptoabhe tpetativenstepage area
wor kpi ece i ai C I ta. ke BlLokeds LUR: I

transferri n%iﬁgﬁ}sé%?éﬂpe? \g??‘}nlglg&g'dpg}@et gu rlct)l%hti:1 egglggﬁ-s S%H;éa%§ afgtgd CSP
sel ect ed caubstrateyin a deipoted adtahsin dhealicaseette 802 .hoTherseguénttal

fromwhich pellets have beendr noved by t(ﬂle) elle ra sfgrr' ng ma_egs

empty- 11 8y IR RRe Erd TOF | el (e VerY e 4B ErAteTp e BhRt, Bhe
nmeans Ror styumdd H ea¥h beagehg Pl des ligf srderdadetdtticke@iH ehel dgssebte
for transferring a selected enpty tray fromthe enpty-tray storage neans to

the pellet 3%%nsf ey kbenscastetbe 13Qhsisr rraneppetedt YQaderetegted
t he | oaded- ; : : ol f '

compr{ se: - A Eate RRPEARE AR AV I ALV IR R 66 BRe O forred
pel l ets frdm tdarpiek-tpayable to put the pellet thus picked up on the
pell et orienting ans: and a.,second. pick-up neans for, picki d
transferring the 09 BAPERISERERSH ShrtRANEERFELAY, YERF SRRk AL 82Y betare
sel ect @ cadXl egutresp sudsturationg vk theew pputi iff anstbermadaatter302.
conprise an_additional transferying unit, which is placed to adjoin the

transf erri mMPFREOLR, @ldt UBLEE| R 0@ ELRNGSLKELBIAPRIT BES aes Hormagt for
the shutt!qig dpAige! | NATRAWMILY Nend e £d ansf Agyidiedini ts¥ify
the tentative storage means. The cutting-and-transterring system may

furt her corprsadvantageouslyl et tedimus wamdhsipl nequired: Ha emaiting athe,
t hereby permtti I e ut rkpi_ece tq be posed. to ultraviole
Foys vihen (RS ER A0 ERERC TR Snt el stbRnati 2000808 S G O Brrtpe
area, @bus dxawsfecring etltsone capability of the hol der nenber of

ul traviol et-sensitive adhesive tape. Wth the above descri bed arrangenent
the cutting of a INaxakAL ndhere-bas; Reen an dnFreasifigdepand,for reducing

transporti d‘ioﬁé‘%rcfr‘ﬂos éﬁakf’éfGg:?ﬁ%gggﬁ]gh@éﬁfi&}lgﬂcg?ﬁh WY series

permtting the - 4 APR 20 of a select carrier tray w

pel l ets. Thif sirepsmay-he pexfformied) staritimgt fromkdase cutivimerof seopkpecese

transferrin nit t it rel,atively.l i for rival. of a cassetie

cont ai ni ng sg{ﬁlh V&5 k§§%%e§nahsp‘gilﬂ.g wi¥h Tha t].ogl‘%iz.ng of carrier trays with
-_ 2 -



5 A pellet transferring apparatus according to the present invention
conprises : a shuttle transferring neans for picking up a selected U:gtAPR 2002
-workpi ece fromthe cutting unit; a tentative storage neans in which the cut
wor kpi ece is released fromthe shuttle transferring neans; a transfer neans
for transferring the cut 10 workpiece to a pick-up table where the cut

wor kpi ece is laid to, aIIowthﬁ gelle i o be renoved and picked up; a

pel | et tr AR PHERE BBFRp Ekpﬁé; &58pel lets fromthe pick-up table to

a selected carrier tray; a disposal neans for disposing the hol der nenbers
fromwhich pellets have been renoved by the pellet transferring 15 neans;

an -enpty-8 PEBEJEHEBNVENBIONt or i ng enpty trays; a |oaded-tray storage

76 for transter AongeRtooyERrE etdid B:uEL Ina2elad el I Rl ofigm 8
pel | et 5t r ansiteing n(andkanseparht gt ransicxrkpiecee! igto! opetlletsayantio £6e

| oaded-tray storage, 20 neans The pell et ,transferring nmeans may conpri se:
a pell et Jrianf h%%ﬁéIF%aP‘Fﬂngﬂ?Q:‘R-aEElﬁEé%EaX%PCEPé'EIFH@ 0 peesente

after anotiigjedt Lo (Aot st KR! 186 Fd Mg | 80 Db Cor Mo Rl Ag ' @ Riticbigcaetye!

t hus picked up on the pellet orienting heans; 5 seCond pi ck-up neans
for picki ke gutanthervoxkpiecadeing eetained pyl & dtokdermembeny hetutting

orienting ns; sel ect rrier ay. The pellet, transferrin .
appar at us YEGF ACHEDRS  Pedd 8 edds £ vt ddpigee,
is pl aoed g tid bioldiliry kaddiendntoapeltetis’daappansfosringt hilt ainel eaing
cut workpiece 30 may be transferred to_the shuttle transferring nmeans of

t he subsedferkeastuistansienringtmeans fer (pickingcuptthegeeldets. fyam the
e S . o el '
out 11 ng P JACE IRRIRICRHA £6F CiMiibicl SR Aot Barier trpys and

t ranspor t imghaitdreatranafestennitbfor Miransfering a)selaeRed00at vdrekpiece
obj ects and advant ages, of the.prese i nvention will be understood fromthe
fol | owi ngn%%%rt? ?i%ﬁ€5+n9uPP?‘ﬁg-ggnngaﬁ_§PEPtfleﬁ§1§%t%'and transferring
appar gguses accohé Rhutt 1y ehrainsFercndd iRt beObuille PheskaltrdlV@féfPing
whi ch are shown 5 in acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE

DRAW NG Fi@pttis a perspective view of a cutting-and-transferring system

according to a fd | f nt _i Lon; bl Rqnl

per spective vi eﬁ%?kﬁﬁg%e%% ﬁ‘é‘ faﬁégg&gﬁ St raagéggﬁ:ggh%égfggrge Eé%y&é]ﬁ
adhesi ve tspmring @ Iassetpercoprcainingi @vetdcla édbuwotkpiemss era i carneing
on the cutting upit of the cuttingsangd-transferrin ste Fig.4-

"1 st at diedr ERk  Bematirih i BELRCERY, FORIRToaE Sion Ehae s aRFe;
| oadegot r ert M ive sSPsgeadtehanshalvheehi Rhieh(oiditicd Hifd Fdmdided and
apparatus of the cutting-and-transferring system . Fig.5 is a plane view

of a mechdansferrediig dgidic & faystabransierriggoneang fPuferanetpnring
pel I et or i i RO BEAck "ekah! Bel BehBathvl! Girel 125 Hd IHML SRR ElRiFe Pfah N
cutting-andtranstferring system Fig./7 is a perspective view of~a carrier
tray; Fig.@lignmenemeans i for detecting ctheicuttingtaresfef rilng wirkyieeen
according to sec enbodinent of the present.inventi.on; Fig.9 is a

er spect |\ fs B gl EAPRGS ah St 1150 BISAHE S Cheitih Ehead diteted
enbodi2gentcwiting aers oft thewitkPiecdi & Washing MeaRHEdY washioy ehedcut
fourth transferying neans installed in the cutti ngpunlt of the

cut ti ng- atREkRIRFR} r2 ripeRnd /HansERr FiRg greans fry transferping ehe;qut
view of a W&fwgﬂéé&nﬂoﬁ%hénﬁﬁ&ﬁ!ﬁ{;%%m%&’“&@d&%%@ﬂ&ﬂéa\kﬁ, & RETERRED

EVMBODI MENT -
transferring means for transferring the cut workpiece from the

washing means to the tentative storage area; and a fourth
30 transferring means for transferring the cut workpiece from the
tentative storage area to a boarding area where the cut workpiece
is picked up to be transferred from the cutting unit to the
transferring unit; and the transferring unit comprises: a shuttle

transferring means for picking up the cut workpiece in the
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0 S APR 20a2 Referring to Fig.1l, a cutting-and-transferring system 10
conprises a cutting unit 11 for cutting and separating a workpiec 'nA 2002
i ndi vi dual pieces or pellets and a transferring unit 12 for trans |$1%
pellets fromthe cutting unit 11 to carrier trays. 5 As shown, the cutting
unit 11 conprises : a cassette storage area 13 for storing a cassette 13a

containin t ack of_ workpieges fransferring neans 14 ng_and
Cr anaport POFSEEIRe C AR, Ro L ATAYR | REOERGS.Teang. dh UhifE e a5t
area 15 i ngoksiet8eigoOr&pegsedt Bremr eneveRuetle! t2aAB86 24 ngSmbang; ta be
hol ding table 10,6 16; a fjrst transferrlng means 17_for trans errin

f

wor kpi ece terbatieelgntaid kheras, atrans §wa$ lta:maél rING Y ﬁBﬁt

means 18 f&érgﬁééé'f}%r& Eﬁ;ff'&t-’fﬁté{'@l SicH e -v{l'ﬁetaﬁﬁedtvﬂgfe
table 16; a ¢ ng ‘nmeans or c ing t et ec cut ng area O

t he wobkpihe; cut wotkpieceais ]Zﬂldotovabhowgthéepéblets uorhelpl:eked-up,
second transfcirrln neans 21 for tra sferrl the cu; wor kpi ece from%

hol di ng t dbPelist FraRELREEAPIINeRRS Oplﬁ REYP Peiiets from thepickoup,,
transferripgbibacs MIddURS Ldrrdar he-a4ashi 89sPBaRY #Eah3 £be &f@%@éiﬁs
storage area 15; and a fourth transferrlng rreans for transferri

cut wor kpi'tke holdesmmembersnfxom which ped b@zq deen ocemevegd abyathe

bt o1n bR e ey feBeiPag %'@ete’ YR SEOFSoRiEhdg T btbRing
uni t 1. Iémphystntaays; @u[Laaden!bdmhatyestorhgefmesnstfmsfwrmnmtm‘aqasldaded
takes the part of_the thir transferrln ans 22 5 Referrin % a
wor kpi ece Wit lbeP%l:ietgucﬁn s 85 tEGY- rEing ita aﬁq% %g% ?FE g|:a
with an adiepbdeelidipely t28Y Frah hdl e plebo oA Ml 6o LPPERI BEC

hel d thereon are s contained Tn"a ca ve tape
T may be awramsfevringtmeansi andefoapbramfenrn.sgl aapebleb—u.oededt trag to

adhesi ve ¢ b n.e ultraviolet rays. Alternatively it
may be mad %fiéééré?m?ggy i%/%%%% sg%egi%tlve to tenperature, as for
i nstarnges, it nmeghé OpReliliet adiranstercdmapi heayisWhedy heﬁinqﬂ.-ﬁecoal eﬁelﬂaﬁ

transferri nlg nmeans 14 takes % sel ecied CSP substrate, 25 9 APR
2002 out d? %%téﬁgéﬁﬁ%%sttﬁ’a F-ESFrBﬂ‘EJF P Means £pg Pb‘ﬁ’t‘hﬁ%)@?@&#&&@ frem

15, in whighetheckShpsthsieats ;?éc itthd iﬂétle@%ﬁdsr?r i e B bh! eaensémey

hol ds t he CSP s strate 25 by applying a negative essure thereto,
t hen the forientingsheansngandass second —tup tmeans ofox mlmnxgl npeandom

ariven i PHEPSESRrERO P RS Fr S R ha PP Y it I, B sREob S i hdans
al i gnrgnt veaassédBecefd ehuirderf thlagy .CSP substrate 25 is taken there to

detect the cutti area 10 o he CSP substrate 25 on t t}(\)l ding table 16
etorting t ot hefe Sk farand Thr AMSROLEING SYRgen ey HTet rime an

cutting |'Q&é1€§oh§13€ﬂﬁﬁiﬁbfﬂrﬁ}'t uhfe C%Htfdtbstigat;ﬂaté”@d eeboram;(osﬂ? the

Fig.2). The cutting nmeans 19 such” as a rotary bl ade 27 1s put in alignnment
with the stramssfersiingutunily Isonethatofat Belestestbeutatworkpirne nfays bee

oty ) Seaddeakpla LB%uls hih Sl EFbARPRTSRR ARG TBECLAE, heBhSadpt
bl ade Z57/. transferring unit via the tentative storage means.

The cutting-and-transferring system may further comprise an
ultraviolet radiator means placed in the boarding area, thereby
permitting a selected cut workpiece to be exposed to ultraviolet
rays when transferred from the tentative storage area to the

30 boarding area, thus lowering the adhesive capability of the holder
member of ultraviolet-sensitive adhesive tape.

With the above described arrangement the cutting of a
selected workpiece is directly followed by the transporting of the
cut workpiece to the transferring unit, thereby permitting the
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The cutting blade 19 is displaced the inter-cutting |line distance along the

Y-axial direction every tine the CSP substrate 20 25 has been cut ﬁlé&gbnazwz
-selected cutting line, and the cutting blade 19 starts cutting the

substrate 25 along the adjacent cutting line. This is repeated to cut the

CSP substrate 25 al ong each and every cutting line 26 in the X-axial

di ti .. Then, the CSP bstrate 25 t 90 d dt .
bt boedur e 1eaRLhEsPE S seledhad dRier Eiae wiEl RelreRas oBfesARERIna-
paral l el igolhpaNseraling ' ¥DrtdhuithiUsmakéhe €8P uitddedidary 5 f6rCutthend

separated into individual” pellets P. "The _so cut and separated CSP substrate
29 renmi nstrangfexriaghupitotohwaibhasredatiyely lenghsimeafkerrargayalt ofs

sucked 30 fo Ki t ring means 21 to be
carried togtﬁég§ggggn58%§§§285%9c#ﬁ%“@ﬁﬁigégﬂ%hggﬁggégﬁ29 is lowered to be
put in&he washingpeltett eransfecrdeky apparatiistadeording totthéPpresent
substrate 25, and then it,is drie QX fjr blowng., The third transferrin
means 22 t+BMSRELON: RRMPLLSEsp a %‘ tle ¢ MRans oD PickIng

vashing meanseiRlbiay Lt dorkaieds £ A8 AR G undtd & Rertaive storage

transferring neans 24 transtfers the cut CSP substrate 25 fromthe tentative

storage armeans tio ahicdr dihey cukawoskphece tise nelieagerl simomrthe ghuttle
pi cked up Lo _be_transferred 5 fromthe-tentative storage e t h

Cranct er ri HEeRREPEEIRa,means? (d oragraf pRBhED fiie) Bt Rcing ' fub Bus,
conpriEes wokkpikbeotor ai pidk-bpi dgble Whetre! ithet eataworkpikeeade dadd to

to the boarding area 23, and a carrier 32 vapl e along the rail 31. It has
a vertical R{LAWER peddetsdsie Rexemaved f‘é’@gﬁggﬁgt@ﬁ 2Pq tEﬁBP%‘FFé'F-@gl S

an ul travi ghghs' #0810 g N i ctd BedioBndl PIcRLER Gable (U'R LE2ERLEd

has a cut P §ubstrate 2 . hed thereto Wi ) traviolet-sensitive
tape T. ThearzperTtwhyn exgispdsad mpansl £ouvdisposingsthel holder members

fentative Crmagbi¥n.ae1asrl’ BATE BePAREREvEY' bY FhE BELABLFLFanEEEREGRE,
the supki ngleBfigy an Ymptis-tafly | SEoBage aidahBe Foratdriry ransey, t2ags; a

brought to_the boarding area 23 by driving the carrier, 32 alog% the_rai

31. Then, laadedakkay Btoradermeadn for SHAFiRG sixaypdoagladiwditgpellets;
Speci fi cal 14 4 sl Lal | o]
eI ai d ¢ hehd § SrhtraRRecbeifAeanbatie o LPEUELEFIRG Shptftay £ifn
tape T to thei émphyetray stakage means tpethetpellemtrensfieiering measpand

A shuttle transferri.ng neans akes .a | ected c P 25 .,substrate 29
fromt e boafaEranarerrdsd pell ekt ieaa L Bravee ios bhaonpadng>tnay Bhorave
transfgyrimngafBans 40 is installed in the pellet transferring unit 12, but

It may be placed as an jndependent_unit. Again referring to Fig. |, in
addition to the That tkellett taamEfenifgeleansy PAY ROMRYLSE and¥ cPRLASE

uni t 12 i ngLydRs iAd fEhALLVE FLAIAYE RAS rdbd L80! flokifq G deiets one

substrate I's rel"eased from' transferrihg neans 4
tent ati vel afterdanbther &rpinckhepcutiwerkpiece o sthe pisk-tumishde renputs3

f f [ h 2 b f h i
APR 2002 s EBPBBLASE, S1ins B KR i 67, The el 1€ AETeRt 1S cmpdpep ahd’a
substrgg e g8conad piékiap reamy Aowpikkine apf4ndtrnd ferilng aheebkdented

transferring_neans 44 for picking up pellets fromthe cut CSP substrate
| ai d on t heepilek- fpordthe pedles Qrieneingdneans ta atyelected carrier tray.

The pellet transferring apparatus may further comprise an
additional transferring apparatus, which is placed to adjoin the
leading transferring apparatus so that a selected cut workpiece

30 may be transferred to the shuttle transferring means of the
subsequent transferring unit via the tentative storage means.

An existing cutting apparatus can have the same capability
as the cutting-and-transferring system simply by combining it with

the pellet transporting apparatus as described above.

- 5 -



5 a disposal neans 45 for di-sposing the tapes T from which pellets have

been renoved by the pellet transferring neans 44; an enpty-tray stcﬁgngR 2002
-means 46 for storing enpty trays; a | oadedtray storage nmeans 47 for storing
trays |loaded with pellets; and a tray transferring table 76 for

transferring enpty trays fromthe 10 enpty-tray storage neans 46 to the

pellet transferrj nmeans 44 and, for transferring pellet-loaded trays t
Phe Toaded-t1 oy CibE b jska Hha afvansayes o g’ Bresnatonuvention will
transferri a AL b EF I i (= - -
il i TRaBEef B0 Frbef SLho CTALNINR) SpSLPIPLibh OF chtring and;
ext endi ng transfercing asyatenst and, transfiesrningiappsinatiusesn socording to
suction head Pl vertical Ly npoyvabl +n the Z- aéi al _diyecti 0N Bhus
per i L1 ndP1SEFEE S FERHIERES LOF ot RXEERRT Hventioh s, WRbch YRe,Shawn
carri e 4%n sagdbmpanyifgedtaeingy.of the rail 48 in the X-axial 20

direction with its longitudinal arm holding the cut CSP substrate 29, the
cut CSP substrate 29 is just above the ultraviolet radiator 34. In

transportiﬁﬂ[ﬁfsﬁ%ﬁfgﬁﬁﬁ éngaPQAh%&NE{]omthe boardi ng area 23 to the
[ , L [ the s

transferring unit e carrier o uttle 25 transferring nmeans 40
is noved to the Riopsliis aperfecuivescew of a cuatttingtaxd-tdansfekt ing

and raising the CSP substrate 29. The carrd.er i.s drjiven in the #X-axjal

i rect on TEF TSR APGIRALAG K FAERE SIBPRITREY oht bhe Rt Seht Antkion:

Then, 1ghe sucti @ideRd sbd perdpudt e Wikt of e fealeShR¢ingl£C8P substiats

the tentative 30 storage area 41, and it is released fromthe suction head

51 by renmAttRched hbghetocbyr aBsadbepiy® ti@Pejucti on head 51. The CSP

bstrate 29 i i i i I : 0. i t
?nl;a?\s 41 is clo?rpﬂoigigi \cl)ﬂl’féraél E’%@%@g vtE'h%gﬁo;Ehg ??%ﬁ%-ﬁ%i-%ﬁ%flégi‘%ga@%%gs
al ong t he omithe ucatbingnunhét oflfhe ciit®iligRariBAréamsdertring exysoem; | t

h f jentj kpi d t t CS bstrate 29 when |aid
o the tent at i vE T o add HERRECER |4 SHAnRbar Hiiic: FB1Ps (3 SRBEY.CCFERI o
42, t qpwhi gtofeg GhéakSPasdstIcddedOtt syl 6608PRG IREans ) 4RFCihbeA1188 Oh

more 5 transferring apparatuses 12 are cascade-connected, the tentative

storage neEh p@iheg vrapsfiersingcaapparstas ofi thequitingandmtraes fgrr ooy
substrate %& f&uihe.vicinity of the subsequent transferring apparatus. The
pi ck-up an ranSfer neans 43 is novable in the guide 10 slot 53 extending
in the Y-axial dfigddiis.a hkange ckiep ahd tmeckdrismebors dBivisgfthettnay
second pinc | ements 54a and 54b attached to its end. The pick-up and

transfer €43 catches the frame F on the tentative storage means 41 by

pi nchigag the framey s biys tEh@lawe ¥iedi BE 80ge1letNB¥eehfihfemédnaihdtalled
direction, 15 carrying the frame_ F to the pick-up table 42. \Wen the frane

Fis put okt Hehgi mellet afieanpiexning gpapparatugsiefl vpheo gakting-and-

pellets P-%%ﬁggé£¥iﬁgfgggP%.condi tion. Also, the upper surface of the

pick-up ta I's | ar "enough to reduce the contact area relative to
the pellets P, tBisyebyidamiperspeayiveevpewkofgaupa®ier patdygt s from t he
frame F. The pelﬂ_.et éransferri ng neans 44 co risesta. Ienaqrw of ralj_:I .
1g.8 18 a perspective view of a cutting- ~transrerring
25 system according to a second embodiment of the present invention;
Fig.9 is a perspective view of a cutting-and-transferring
system according to a third embodiment of the present invention;
Fig.1l0 is a perspective view of a fourth transferring means
installed in the cutting unit of the cutting-and-transferring
30 system of Fig.9; and
Fig.ll is a perspective view of a conventional cutting

apparatus.

DETATILED DESCRIPTION OF PREFERRED EMBODIMENT

- 6 -



55 runni ng above the pick-up table 42 in the X-axial direction, a first

pi ck-up neans 56, a second pick-up neans 57 and a pell et orientingoqi %ﬁuz
-just under the internediate portion of the rail 25 55. The first pi% ﬁgﬁz
means 56 has a suction head 59 attached to its |ower end, and |ikew se, the
second pick-up neans 57 has a suction head 60 attached to its | ower end.
The suction heads 59 and 60 ve[tigally nnvableaw%pe firgé%Pipk-u neans 86
lowers its suct iRREHOEENGOtACTATSA 1 § CREYINI-aRdTtHAnS terying Bxstem 1
selected Rgbhstisdl®h LhttlingShnPtokt ¥R BAEEIAG ditd Hapiiat Thg Bowsrkpxeak
direction to e pellet oriénting neans 58, whére it releases the pellet by
removi ng timtoedividpakssieces rampealdehs land aThransiflerniglg aniits 1Rafdron
the pellet,oriepting neans,58. =_11 0.9, APR 2002 errin [ t he
pel | et ori EFaRH eﬁﬁgﬂg BgiﬁﬁgsfSEPmOFpgn?Pﬁ 159e88§t2§3n%9a5$§£§?gaﬁﬁggs'
crosswigse thereqqs shtini heheebhetiRgcanibel bdonpr ided L& cassetitensbyrage
allowi ng these orienting pieces 61 to be driven toward the pellet P,
si mul t anecekey 137fey stoning aFangettied3pgontaining a8taek Qf voEkRLEEREH

head 60 of .t « DI Cles ' ' e
t he pell etaﬁgﬁ%ﬁﬁqﬁ%& trE@ %alﬁg. v?'% r?ﬁggg Fggﬂgg?F§¥W?né§Eéégéa
axi al di r ewdripieocetfrropdiieicassatty; artentativecstonagararea 15 dn whichi d

to be | oaded wit ellets. 10 After r ving al ellets fro hg cu P
Substrate. e s heiRes ERysrrefieved and FrpBerortelia sy paqid fable
transfigy ring. e anisr 3 £rn e i neR@ENd BoRCErahgFerrinddthat ﬁb?ﬁgié@e
frame F by the rear edge, and the frane F and tape T are carried to be put

i n t he- di shoeml therentative area dl & 40 dhechotdd ngasable 4 635aphabhanBeay,
but the fr n . Be rj Fi , AN L-er s 344
rect angul alﬁgig%gsﬁgpfe,gfangeléggﬁgg %’% %@?E}ﬁigg éggz‘rrg eegﬁa{gggﬁbﬁ%%%?/?ﬁdf:h%
si de. V\henhcbhﬁinlgrtaébgetlay aﬁCi:ti'c:sl:.’trnymlﬁm'rs4 ?@ tfort bat&ﬁqm;gythbeapggdetl:legtgd
means 46 or the | oaded-tray storage neans ,, Lt 1s carr allown
the carri eFukE&RE T5R2 AL Fhe¥or _ it RyaghiRg m%@%éf%@gyééblme%eg
carriefs traye Qg 8 §666RE trhadderlPind GRoatd DEMfor RANRTFET1G8d the

so sized as to accomodate an individual pel?et, and it has a circular _hole
made in i teubovoxkpiener fbomptheihalding:ake dd tex the waspisigemeapsarl;
removed from Lpsert| | ] It i I . A
phural ity STCRHY GrenPlotPlSl sidind 2 To (eaglenslid S 6B SheRRifoe
46 in fronfrom the washthgl medhsg20rte the tontatiitrg steyageoazga dBanand6

has four L-shaped pol es 64 standing upright 30 at_its, corners see. Fi.g.4 )
et or 1 3 T b EE AR 1owed PEARe 24, L0 CERIRehyinnd e CulhedoB L ige
four hayi zepbal ¢ e TUMANIGL W FtdilddiNarba $9 ddal bbhriByigheres X ERhREd tRE
falling, and the | owernost enpty carrier tray can be selectively renoved

one after ewbtwerkpiemetifepicked vp ko bpstranpéerredsboemndhe gutdngpnit -
12 09 R . | e 0 [ r ' swit h
pellets . fo %ﬁ%%ﬁ%ﬁ?ﬁg?ﬁ?g& %@lea\‘/\ﬁ?r?rfpeg H‘ét@ﬁle%r {éfla%'g?gfglwb
transportednit LRe | DadeHisr partioudge embxlidentAsthe fiestatransferring
enpty tray stora nmeans , the.lo -trqy, st orage ans_5 47 _has,four
haped JBReSsaLT < Eahann ity ahi Of Hhe hin o grateriing flatifcaene
lover ngsst tray 2RdfbfriAgdib Piglhle¢ ROWIIRPHi®ERe to be cut, such as a CSP

substrate 25 is attached to a frame F with an adhesive tape T, and

a plurality of frames each having a workpiece held thereon are
stacked and contained in a cassette 1l3a. The adhesive tape T may
be an ultraviolet sensitive tape, which is liable to lose its

30 adhesive capability when exposed to the ultraviolet rays.
Alternatively it may be made of a material which is sensitive to
temperature, as for instances, it may lose its adhesive capability
when heated or cooled.

The transferring means 14 takes a selected CSP substrate 25

-7 -



by the tapered projections 69 of the four rotary pieces 68 so that it ma
be prevented fromfalling ( see Fig. 4 ) . These rotary pieces 68 rB)BaABﬁ 2002
~about their pivots 67. 10 The transporting of carrier trays fromthe enpty
tray storage neans 46 to the | oaded-tray storage nmeans 47 via the pellet
| oading area 62 is effected inside the transferring apparatus 12, as

d I bed be| Ref ' to Fig.5, fhe t f, ' hapi '
15 Tirst SHEPE o PR CBRSBIhE] o Lo EERRRLEE) 381 FRCEPB L AREREL LECREPRESS
motor 71 hgwd&91kLS Shaghibht @l L¥pC YAt d 026NG £Na P8, t harHd r8irst

screw rod 70, a base 72 threadedly engaged with the first screw rod~70 to
be driven txansfervingi mgansr & hoddrothe O subgtrate r2kthyrapplyiéngeang

Pongt tud, ASTSETPE b €adite Riideo / dnd By EH00S BEEHEbRE# EFr dpg means
havi ng 5i t s13Raiins o e ier e wotkpiddee fronnittes teatatide/dreBellsr tong

to Fig.4 again, the second screw rod 74 has a support block 77 threadedly
engaged t Heh@virekding tabiendband 25 Iowering a carrier table 76, and

rotation of the s Wi BGPaEA® 16 1b!dr e Rhe RRAKI A Qi Feftibh BV
in the X-axial direction i1'e being guided by a pair of guide walls /8.
Thus, the @arxycthe IR substrate 2 iteetheoald lignmend Xeanisal 8andApicture

di rections_withi e transfernin aratys 12 wh th Lrst d_second
30" Scr e ToAIEnR CS SabeiREE phofs MRRLE shedd e Hheiel. HhetknPRRRYAERR
71 and075 oEsiestiaselgubstraee 25 ointhedholdindetaplel 26 habbedifigi €0 the
crosswi se in shape, and it has walls 79 and 80 integrally connected to two

adj acent P¥FER¥R MptahdnapyogessntapforctrpbABCe moézthenp@@ftmgyllines
. 8L 29
0 9 APR 2092 £onnecd &b dd '@r@téggé f“f%e yﬁtﬁpéeé %%Paafaﬂ%‘s%g‘;;ig@?%?.

and 80 permt a carrier tray to eld on the carr
wher eas t HEheletusttinpy ajeans d@ss8¢hcarl aS2othirgcbladey2 prissy putt fihealibgniment

table from movi beyo edet ermi ned.ranges Jn,th X~ and Y- axial

i rect i onovi Bl 13 AOIRR peF e Putrint LR 96 it B G5E finabate p hdying

102, 1B3- -thékrdtarydbPadearnadbhgrtid'yt-agiaTPdVrééeioft OrAgen eheshdbdihg

transporting enpty carrier trays fromthe enpty-tray storage neans 46 to
kéh%l

the pellettd A§ dreadeiveri ig: thee ¥zexial direction to cut the CSP
substrate-with the rotary blade 27.

The cutting blade 19 is displaced the inter-cutting line

distance along the Y-axial direction every time the CSP substrate

20 25 has been cut along a selected cutting line, and the cutting blade

19 starts cutting the CSP substrate 25 along the adjacent cutting

line. This is repeated to cut the CSP substrate 25 along each and

every cutting line 26 in the X-axial direction. Then, the CSP

substrate 25 turns 90 degrees, and the same procedure is repeated

256 as many times as the cutting lines 28 running parallel in the Y

axial direction. Thus, the CSP substrate 25 is cut and separated
into individual pellets P.

The so cut and separated CSP substrate 29 remains to be

attached to the adhesive tape T in the frame F, and it is sucked

30 to the sucking head 30 of the second transferring means 21 to be

carried to the washing means 20. The cut CSP substrate 29 is

lowered to be put in the washing area to remove debris and dust

from the cut CSP substrate 25, and then it is dried by air blowing.

The third transferring means 22 transfers the cut CSP

-8 -



10 table 76 is noved to be put under the enpty-tray storage neans 46 while
the detent projections 81 and 82 are noved as far fromthe walls 7@ﬁ?gﬂ"fﬁ@02
. as possible. Then, the carrier table 76 is raised to the |evel at
top surface of the carrier table 76 is close to the bottom of the | owest
carrier tray, still leaving a 15 gap equal to the thickness of the carrier

tray. In this positi |1 enpty carrier trays_are allowed to fall

i mul t anedRSEERE R £ FERR T HEARARG| Reaht,) 20 Fo hectent FE VS §te5rePer
trays fallafedli 54 anaea ah@l fd@rt i AN SFELESng mEARs CPU 't PankEaYs €hbOBLEY]
the |owernost carrier tray to lie 20 on the carrier table 76. Then, the
nmovabl e pr@§R&Evhatrags a?.%farmethg tentatévensorage mrendsd d9aa(kearding7)

Che enpty 4584 23WeLE thotbnt Bk di8ar FAEETAY i8R Okaq B £5 BeoBipatpt fba
pr oj ecti onfrdi thel Hehtdei vevetotagar aréacleatd stHe Chansfietbing phiehllbe

enpty carrier tray 101 between the detept projections 81, 82 and the walls
P‘Sy

79, 80, thus fidhgSeRd FEeY EhFidr they Hourth transferming smeanss 24
Then, the e d | Bet Re 3 Y- RKivdd 3 4l | b. d9de,

pel | et | oadi %%%%%65@ \,ﬂ?’ag:rll-idatf hgﬁl;{h:gi(l%lsled%%ﬁ?tsf@g} gg& gsﬁggtgg%e%Fé?ﬁg?he
pel | et | oaalfer 15 cto dhe |Iboatding| axea| 234 andad coarrier ed2rpovahbet Abong

moved st epty Kt 30 T RE BEE A UeEbidot e her b R LGp Hedd 38400 arBen,
first 10r sesoies siepernandotor 71 or 75. Wen the carrier tray - 14 09
APR 2002 101 is fully | oaded with pellets, the thus pellet-|oaded tray,201
it s sun{<hi n Q;tegf t?ffﬁ@ eir i%u&ggawan}@to;;%&wgwsciﬁr iBrtheppeay Enﬂnd
en, e ogged rgmﬁ -
put in the pasgél%'g ar eafggﬁ&I tolljtas‘é?)aroug tgtjﬂnger%g%ta}% %eﬁ{éjtéiﬁ?%‘gggﬁﬁgfa?
st or age neaitsh 4h wildravieolssaetsitsive ibape Mn t The+vapeiBiwhéinr exposed €he
rising of the carrier taple 76 makes.the pellet-]l oaded tra Dl to
hpproach tHS | SLEEAVEPAEE FaY R idaRose REs GSNGRLVE RARSRLHEEY -
proj eqpi ons of tie tRRHPdr Iy Ahe BueCeSP Sdulsderars Ity £1oniBHar€entitisve
o as "neblpe sron: o b ke aren 45 1 E3aim. o L57picked co
out war d, r
| oaded-tr t Ol A0En t ego | apdle aﬁn@* SES t he
t aper ed p?%?éecﬂ ons %8 oi ﬁ?eo\c‘?yp:gggi ?érggtégrélzbi eceg:%jﬂ:t eng?é gﬁ'géév\gﬂ
to turn i navaddronghsr kot tié hdaxrdingpeead2 prhy driiving thetaarmenid2t atong

not ches 63a of th Il et-| oad tr 2 01, .catching.the | | et-)] oaded,tra
2001 by CrEPRorRRLsBEan Thebonthe et | B 1 oaoueted, fh B ieLatituetn
af ter ganothgdidtotngal oagiseei Farasl¢r ageiBEPUE bh the ghade phules SéR0oehd0

fromthe above, a series of works can be automati cal I£ ef f ected,. begi nni ng

w.ltlh the cyttrayieletaradiatar oHhi ke Ret Hadick Heere fgratder vitsker r FRYsof
ts, t tand i ' fo b - . d
pellets fb@effﬂ%%&ﬁ&%ﬁ?#&%&%{%@%& ta(tjdéT&' £BVRLYEY 1 tGREPRRE

with the transter settes frdmthe cutting apparatus
picking-up of pellets from the underlying tape T.

A shuttle transferring means 40 takes a selected cut CSP

25 substrate 29 from the boarding area 23. In this particular

embodiment the shuttle transferring means 40 is installed in the

pellet transferring unit 12, but it may be placed as an independent
unit.

Again referring to Fig.l, in addition to the shuttle

30 transferring means 40 the pellet transferring unit 12 includes a

tentative storage means 41 in which the cut CSP substrate 29 is

released from the shuttle transferring means 40 to be tentatively

laid there; a pick-up table 42 and associated transfer means 43

for transferring the cut CSP substrate 29 from the tentative

- 0 -



25 to the transferring apparatus as in the conventional system Assune that
25 CSP substrates are contained in a single cassette, that it takes[]ﬂOAPR 2002
-mnutes to dice a single CSP substrate into pellets, and that it takes 10
mnutes to load a carrier tray with as many pellets as cut and separated
froma single CSP 30 substrate . Then, the length of time involved for

coti mated FEOBRISMPGANALoLs Do BLEkTBP HaRhe4 2 Witk Hhectr iR HubFLEAve
involved fpg pgt idiH afdr PeehiRiRl NoEfapelteth Front FhdCLaphl ﬁfe;tf:éilgemeg

250 mnutes (= 25 x 10 mnutea. Thus, the total length of "tine 9
APR 2002 itransfernings meanssddri for epicking npnpeddetsadfinomn that cuheCSP

cubst r 3t coSnREEPRLR) 1308 o ShEBECk T £apl S 4 ED & e sPtaridR, tray;
First, § heacdigpdgalnhéans 4Hefswy dipo¥ing ©hd tapesseiEron Ghithnpedlets

sel ected CSP substrate, but the transferring unit cannot start before the
cutting ofhavie fheen remoygsktb¥: &heispPeddets | hransfersing imearsy 44 an

transferri Cli i i j e LSt sufps LS
bei ng cut ,&g%gﬁt %E%Qt E\e‘la!ti:ra ns?ngr %ﬁ%r&s“é%f‘. '\cl)gr?‘%:%nﬁ%}\oeer'ﬁb#i %éa?g?f eP {%‘m&?hsfi he
cutting setraprstdfagermeanecd? it Istoning drayand caidechwith+ppilie€8? and
substrate i g being effected i r ith the | qadin f the "n'th P
Subst r at o, & AL EoADs ferr ing PrRieitn HomhrAps e 10,0008y, tF<wa duoh SBe
m nut e (“edPtBrhgSstofalemBeh8S45 todEREO¥EIREE! ¥raf8feeking mbBfs 44
| ength of tine involved forf cutti n&fnd | oading 15 in the conventi onal
cassett e- byndafan t brapafprningy dekieteleaded g trays gtg, the loaded-tray
cutti ng-angﬁé%ggafﬁéghggﬁystem according-to a second enbodi nment of the
present invéntion IS of a two-cascaded structure, conprising a series
conbi nati on of fAs sseemdfsemdhilgpk) | thetshuttiertnrgnafpardhgsmeahdaddntas
12b, which_can 20 work in Biraliel, t.hus shorteni ng the Iegg_th of, time
invol ved. RFEETGHEr 43n0oKapPLe aiong g rald in; et ady ddzeetion., o fbe
nurer alss afiovAbtedeatrib? 2Pehaki PBsClENEPEuATRANLT ai'ﬁssagéxééﬁdihgniﬂoﬁhéd
alternately to the first or second transferring apparatus 12a or 25 12b.
Speci fi cal | ¥-a¥iatstizegtion: @and ghealengitudpnalarm 50 hasfa ssiction head

transferri reTelskTy j ; i L s .
substr at esgggb ar e@%mﬁ%&aﬁgﬁt ?gl %Ee 'é%%%’r{\gé% rcgir#; cgcrzfclgr%%‘f]g%g%sg%géuﬁgngl a
the first itavefsutknandphalad i selected tadSCSP t sdstrat&SRPIsSubwhent ehe

29b to the second transferring 30 apparatus 12b a cut, CSP substrate .
sel ect ed afBRELBROYR 18RV @Y kBep8XFueRytyr ef the Haihd& diy the aPpaxatds

11 i s gpuckgsgrbor L8R wiechi s h%%ii%nﬂnélgﬁfﬁhﬂéiHEnlglr%fcﬁ‘ftr cae HEBEEr%Q_eOf

the first transferring apparatus 12a, an en, the“longitudinal armb50 is
moved in t&%, theagnsl CSP sahstgpte 28t Jnstsabevedihe yl tegvioled radpasorpr
2002 substgate 29b on the tentative storage neans 41. The tentative storage
means 41 iS driven along the rail 52 in the +X-axial direction to the relay
area 85, where tIm toanspeRtsing arseglediSid CSPrallbsiseat e 2 NExom theeboardhg

substrate 29b is,.transported to the secon ansferring.apparatys 12b. b

Che shut 1 876raa3 EPr RS FEanePabr TRACRBLEnbepokhe: CoRF4eBLOE, hhgaPRREFLe
trays g I@rAHsféeﬁngl h8ahBe46YiH fidveld Eodthé bddPding réd 23 ¢o descend
apparatuses 12a and 1Z2b are seriesl0 connected and so controlled that the

pel | et - | oalitBPuUMrian headizl efuching anduraisibea she CAPrukstrate 29us, Thee
| engt h of {i - Lavaly f cuiti 2 tr | gadi ri er

trays vvith&%gﬁ'%?sq'csan Jé‘%s o#e%gg gr%:a @A@%ﬁ%‘é@?ﬁgt% Sdég%gu%lg%rg?gs
are cont ai sebdstrnakes29die the tentattive sharage aréasill0 mhan,ctheosdction

single CSP_su rate into pellets,, and that it takes, 20 mnutes o |oad a
car i or tragRaat i d orredin o end BEnl st at d B € Rl AN fnt88eR
for thgp cog¥epagenakeaadgt hadbytcagseeleabaaderan enat sicthen! peashsef by
time involved for cutting all CSP substrates that are contained 20 in a

si ngl e caskemegipgrthe negative pressiwreofron thecsuckion head 5 nuThe ¢SP

and the le [ i;aval : [ . [ rrier trays
can be estlggrr% ESB‘F% gg %goq'r%\i?ﬂgél?}k%%&\%ge%é Srfhﬁos‘?&f he total

| ength of time iBhedHenmtativws stordige meansesl 4s500mposedeof .a pdates hgrgbat
t he cascad type of. 25 cytting-and-transferring systemof Fig..8 is_used
i cutt) ngthantEhectranea s Ak 4 S IARL S ALGHD Hi% TRt hkufiine, Lo BRe
carrier trays, the cutting and | oadi ng_work can be finished in 270 m nutes,
approximately one third of the length 30 finme involved for cutti ng and

| oadi ng in the conventional cassette-by-cassette handling 30 system Three
or nore transferring apparatuses can be seriesconnected dependi ng on the
cutting speed attainable. If any one of the transferring apparatuses should

o o, o T




0 9 APR 2002 excluding the defective one. Therefore, the transferrin r k
need not be discontinued. Fig.9 shows anot her cascaded type of cuttO&bkﬂRﬂZﬂoz
~transferring systemaccording to the third enbodi nent of the 5 present

i nvention, which is appropriate for handling CSP substrates each held by a
retainer 90 as large as the CSP substrate rather than the frarre F. Exanpl es

of such a retain rdare % |ece adheswe e and .r esi |enﬁ§ sheet-ll
pi ece havi% aﬁ&?@s ra§e d‘%nl ts guPPQc@eaﬁ“ﬁe POEEIS r]'glge a YRTHRHTESy &R

the resili¢he d@t UBRisUbtraie 2 WMepUIAlA0oh ehe Wit Bréd @idieige h@ans

pored surface,of the resilient piece to be sucked thereon. The resilient

pi ece can #& igeeiented mslative tothe pigkrupitabdech?, @ Whieh &he ewt10

of Fig.l o he; cu at us+91 o] e
92a, 93a, gga adrqflc};%? gth’ ?Cré%hﬂggggﬁ o thllr:‘z %eéf our%% ?ﬁg’naﬁirrl ng
means 92, Eﬁaneieamdnﬁﬁapparaﬁuseaf 12 unssl mdadeswdnnémtam,o lthes tehtat ivie

the CSP substrate; and kewi se,, in the ransferrl g, appar atuses 96a and
96b t he suEFPEﬁgﬁeﬁﬁéngﬁléﬁdéféé’%’f innt §h‘t|¥'t'?7él?£ g‘?ﬂ- R Aylng thee

so configuggd casp Eﬁb%%‘ilat%ﬂzﬁ R Eﬁ?'ﬁé&ﬁiﬁ%@corrgesp b%“’ i—.i:ahﬁfér%& g

Fig.10 ) . BEverything else 1s simlar to't goneln Frg |,
as indi cat appByatuse reference nunerals as in Fig. 1. Resilient, sheet-like

etalners e Cobhechidlnp SEUErAheEUR ARRRES T REvibud haltiR R
col | ected elothsﬂlapm&ﬂmgama 4he ov-hexidl odiirevtionAs e bpickeepsandd
fromthe above, immediately after, conpl eti ngp}lge ¢utting of a selecte

substrate thensferdaeapgndpdhasfd f9d ge nB+BER; gpbe 4R a”c‘ﬂééb
perm tting H?.Scﬁgdl eadiRg thcar'i‘hgo?iém‘ﬁ Wah8 thhgﬁfér""mbaﬂﬁt 4§eE§¥ches

Thus, the engt tinme involved cutt ng CSP substrates 1 nto pell
and | oadi ngheairame It onyshevtentadive stoangleemganatfllybyeplmomlq.ngdzhmnfe'ame

with the ¢ eft cassett.e_han ng systemi.n | al P.substr.at es
taken out B BY e, pREaobatpdatads & maRg 5h e "t Gt g3 HOR A8k
cut sulsst r@hfi‘y&h@ ehie Ifﬁra&:i@ercmsthbeph@m;i rakdfecd2d Whehhehe frame F
transferring apparatuys where the pellets are transferred fromthe cassette

to carrierlBrBY OIAMP&@ONQ yarler ddsrEheitrpeThdtaPushadcep did@uto thee
S present b@!?QEEO? Hpledis gﬁ gﬁrﬁ?ﬂ@eébﬁglﬁﬂohhe ﬂféé %C Ingurface

appar atus, "t hereby i nprovin the erficienc he cutting
and | oadi ngfvxbhk rirktap dmiale -42195 irpeguier eooagh\md nalmrumcpstact A

Sol | ete cofFPRaSHAELva Loy Re RETBact| srbh et nRSLTiERk iR A bRk ERG LB
t he wogkpi egepediles s Eraim&thed VErand Rler rrenber

The pellet transferring means 44 comprises a length of rail

55 running above the pick-up table 42 in the X-axial direction,
a first pick-up means 56, a second pick-up means 57 and a pellet
orienting means 58 just under the intermediate portion of the rail
20 55. The first pick-up means 56 has a suction head 59 attached to
its lower end, and likewise, the second pick-up means 57 has a
suction head 60 attached to its lower end. The suction heads 59

and 60 vertically movable.
The first pick-up means 56 lowers its suction head 59 down
30 to the pick-up table 42 to suck a selected pellet, and the first
pick-up means 56 is driven in the +X-axial direction to the pellet
orienting means 58, where it releases the pellet by removing the
negative pressure from the pellet. Thus, the pellet is laid on

the pellet orienting means 58.
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.a cutting unit including at |least cutting nmeans for cutting the V\o@lgo@&ezunz
on the holding table into pellets; a transferring unit including &
-transferring nmeans 10 for picking up the pellets fromthe hol der nenber and
for transferring to a selected carrier tray; and a shuttle transfer unit
for transferring a selected cut workpiece fromthe cutting unit to the
transferring unit._15 2. cytting-gnd-transferri,ng system accqrdin 0
claim 1. wherof ReFEEEHITHG Bians die, Rl Tt RIS Meatia, 18 bAm Fgur
unit. 3. dreshtifg pidcbbaptfmovablysafianyaacerdsbeise thardoba, d8d the
wherein the cutting unit conprises: a cassefte storage area for storing a
cassette cpaliehilgan ke Pt on GRrneste POSitianby\ahpwing $hege eEientagda
sel ected Lece, fromthe. S , t hQ, Whj t he
wor kpi oce PHEGeRhh. it B 451 8R Fhbizg e Bl off srb IR Ry, .\ riln
for trdnsfehei sy Gbiémeedopablet P fimmauyht byt athes suatdon head 60obdi the

table: an ali ngent Eeans f or d%#ggyi ng the cutti nq_q area of the vvorkgl eﬁe

on the hol BPRENEBIEX"HPCBEANRY S YHRG ishd? %t"s%ec@’t'%ﬁ’?‘é_ﬂecﬁ t FR8

area of thﬁe?@ék@ ?C@Lihés\é?%'d"?iaﬁa{l? hOAn¥SidaE iy eHb 1}6‘@15@ & 8n £he
e or t r p

second trahsferring neans ansferring the cut 30 workplece fromthe
hol di ng t abKeaxial inection teihe peliptratoragefarea i mwhere ar carrier

Storage arbeaY ang Bt FERLE doel M B e er f ng the cut
wor kpidce from thEtéeniemowingadllagpeliees from tinncutnQSRIAbstird e 2% thet

wor kpiece - 20, ., 0 9 APR 2002, is picked up to_be transferred fromthe,
cutting unFemainipng framerBand fape T 18 FkAkoR kY her pLeknyPuhransaprings:

a shuttl e oafaf£3 idl WHIUIS the! sBbektngi HEn | Feribh. WK Wakihdd thlP £rame

bordering area; a 6 tentative storage ans i e cut workpiece Is
rel eased fFdnoyttie stear |ledge araridrthenframenF and apenffanreceprirded tohebe;

a transfer ans r transfecring the_cut rkpiece fromthe_tentative .
Storage meBAE 18 BA kEHReRIoPERReda BHEH BE RorRRRELEa s ThRALABSAT o)
t he pelg etﬁht@whea%glgeﬁut&p;th@ Eldnf H lodis e rtdigsdd. means for picking up
pellets fromthe pick-up table to_a selected carrier tray, a disposal neans
for disposing thReferatrantabBig. 7y obhenFaErper| EraynidelBeEaCEAREAAY YN

th | | et f [ ; . i
erpt .t 1 aySroBF S P A B B0 ERBLYE AR Had M 38K T0har ShaThea BRee
pel |l ets; 1Whendtle toanyriemnfayr 6i3ndgst tbapsportedats fithe ienmpty trhgcstdragpt y

t f t h -t to the pellet ferri
and- for BRSNS B GTa the AERRIRAY SHPHAPE MPAUA A 1oy L8: CREBLoHoBNs
20 4. gy cuhliBeiagdtheakaheidrthert 4B VUK itie tGaft 2o Srapheseby the

pellet transferring nmeans conprises: a pellet orienting neans; a first
pi ck- up neBREchgp gi3éki ng up pellets fromthe pick-up table to put the

pell et thus pickede : t Ity : am% LeKs-up
means for picking u:)&a%%%%tﬂr&?ngge&% r?gltlhéggggﬁlgﬁzé pe qut%%ﬁr@c%ﬁ?tmﬁ‘ggrﬁ'
pel | et oriandi eachezekl tie soseliseteas o Aomommadate anAindividual pellet,

cutting-and-tr ferring_systemaccording. ta,.claim3 rein it fucrther

Compr | Sea SRt TP RS & PLrefdaE hATE et de, Bt nEBRTeBy. betii LR
transfgg ri ggeUpellee tddle pusdtierl Lpdafid! remdved cEfoshd edllabyf ehsedtifg
the shuttle transferring_neans _ of the subsequent transferring unit via the

tentative &t BiBgéikeat90ls inathe Girgwhak thakferring system according to
claim3, 4 - 21 ; IR Liaf '
' A plQJxrgraelsfnﬂ:y €#0LaPrier £63 ate éﬁéé)@é(% %ﬁr@ﬁé %g@rtx"tray

ul traviol et radiator placed in the boarding area, er eby tting
a sel ect edstoragerhears d 6 dnbErenpofethepealletlicaidiing ayeavéhizn tThenefptyed

e L L T
tape. 30 at its corners (see Fig.4). ReferringtoFig.4, the lowermost tray
is caught by the notches 63a by four horizontally movable
projections 65 so that it may be prevented from falling, and the
lowermost empty carrier tray can be selectively removed one after
another from the stack of trays to be transported to the pellet
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7. A pellet transferring apparatus conprising: a shuttle transferring nmeans
for picking up a selected cut workpiece from 10 the cutting unit; mg APR 2[][]2
.tentative storage neans in which the cut workpiece is released fro he
shuttle transferring neans; a transfer nmeans for transferring the cut

wor kpi ece to a pick-up table where the cut workpiece is laid to allow the

|1 b i cked X | | f, ' f I cki, |
from 15 t hORALRG BFearss WsTe ThecCRER e Frar b3 s Loadedyith REAlSteor ~
di sposi ng the hoj flegr "EHREL 8 €108 vk Ele Pl £f 6 NIMTP RN IAP LAY ithes

pell et transferring neans; an errptg-tray storiage neans for storing enpty
trays; a |brnangportedstorthe hLeadedrbraytstonggermeans ohlled Ad tis thiel case

dat t ferring table.for t ferying, 2 t f th
ot y- 1 1 oy P TR Bt BPEnR s Bre SRt s B papate péans
transfe rigy el lffurl paghdpetiayslées 6hetandiery Lp2i ghtoaBlit sRWihers (fee

pel l et transferring apparatus according to claim?7, 25 wherein the pellet
transferri ﬁggniehnsaéénghﬁsé§we§mﬁéﬁil srayr 20At iBgcAugRS; by thespogrhesyg3a

means for R, Gkl le £ C '

The pi ck. LYo oo eEcy st B9, 8F Mot BukaEy HlepBl W s chite
means; andit macbedppevéntednEros fadlipigksee Bpgad)l. t rehede notaryt péeces
oriented 30.pellet fromthe pellet, orientjng neans to a selected carrier
tray. 9. AQBeF?tFL‘?r Qﬁgf’%’r iihr‘?g‘ral?dé’roé:t%rsgia'ccor ding to claim?7 or 8, wherein
it furtgher conprigeragiigdrialg biEasetei ér '&&a@léggfélhltgme %ER? ;go%fbﬁéﬁﬁgbo

adjoin the |leading transferring apparatus so - ) 9 that a
sel ect ed ceansriptecthedpasdedttray storageomeans hlvircthe pedilat lagdingns

OfA the subgpgyegh Y ANSEPLEERE YRsidd & Hd'CetSALLLLYENT! UG 4R S12? as?3
U. ASn. An. AGedcAiBSdAbeds®.Al . AC. A A AS@A. Al . AV. AnE. AS. An. A, . An. A@RN(j ~nZ

Dupke” [ V] cal ca] REFSEFERECET Fif oy e LFARRERTTinG Reshanian CoPRisas &) ¢
a] ca] cgl cafepbe Had eoal ¢ aktentdlingedf #he Y-axial direction and a steppin
+3: DBRSB&' ] 756} { vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJcaJca

] ca] ca] ca] Batex] ¢h]kayingy cit e Ahaty cinyjegnakly ;xonnegted to one end of the

chpr~trrrres 2 \ $596>4 [ : :
] ca] ca] ca] gaﬁfégi gég%ga?ég] ig]'cé(]r g%%g?g;?%‘g %g%gg?ggfgéﬁgglc@lal?ggfgkg?égg ((:?
) D) 6* ?* L* csatew,tod 70-td bee driven/biothéRciality porenctod ]Mhdﬂ%e:&]—aa]i.aa] c
e ca] vt G6BRCE1 08, VBAIE SRIGRLABHGED Ry Uie asoel SetLteLpal e 1. B
a] ca] cg] caggabnal sar-eql £64CPd %:@ﬂﬁ@&ﬁa&p@o&&@éﬁiﬁe]% Qs”dé‘@]?ﬁz%] @R al C
aU] ca] ca] ca] ca] c&alU] c&a] c&a! 99<======7?i ?j 27?2 @} A A" Al AvAAACDSDFFF8Q3 GGHH}
xsni d_z] ] ] eareafcatenpiapcagear cAj havddlx dteapbaft connected to one end of

ajcalcalc 1 eak6a c%g %]orda]@a] calcalca]calcalca]calcal HHHH\ I ] I ~I I | KTLf
LxLyL) MVP SEXsni'd 'Z]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] ca] caRefiérring] tao| Fhblg-d cjaim] cbhe aBeepnd] aoireni addT] 4 Thabi ¥V

VEXGXX) WYggzzaport block 77 threadedly engaged therewith for raising and

AT

26 lowering a carrier table 76, and rotation of the second screw rod
74 will cause the support block 77 to move in the X-axial direction
while being guided by a pair of guide walls 78. Thus, the carrier
table 76 can be driven both in the X-axial and Y-axial directions
within the transferring apparatus 12 when the first and second

30 screw rods 70 and 74 are driven by the first and second stepping
motors 71 and 75 respectively.

As seen fromFig.5, the carrier table 76 is crosswise in shape,
and it has walls 79 and 80 integrally connected to two adjacent
projecting ends and detent projections 81 and 82 integrally
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. \@ ]} bbb[ bbbc  cc)d} xsnid_Z]]]ca]ca] ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]calcalc

alcal c 0,9, AR, 2002
- aJca]ca] ca]ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca!)dlddeeXee! fgfff,YgEgQ};ggh
hhhKijii'j1j > Ckakk |11" mhnmm xsnid_Z]]]ca] ca]ca]ca] ca]ca]ca]ca]ca]c"aJca]ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! annnoV‘boop

7o ) cal caendeledie xie.pehst hdiqcnt Bredearind ehfery Ao Ere 70 GRuc°

A~ytoj e [&M@m@]&ﬁmm & ]t@b@@h&éﬁ]lgghéahcéhcahéab&ﬁkﬂékcahﬁa&] c
a]J cal] ca] ca] c"a] ca] ca] ca] cal ca] ca] cal] ca! | bj
}xsni d zu1 %%?%a‘%léﬁ] deten @F%h?@h}@ﬁ?c&}c@ljl@ 82 effectlvely prevent

L Ao e a0 e s S Bl S B

a] ca] cé| cafcagnd] Ea] aa].aa] da}:ee]:cmhsa] cajc

ﬂ)oc/(? ]&C?% Cg]&(igl/f Ed;p %}9 glgal/f&f{éga#mq empty carrier trays 101,

P@ELO% (& {92 #! @-m-/@h d HOEHIN BEhe) In @D YUnkty-tray storage means

Eg(l gi/% 08/} é‘)‘ié dﬁ%\%ﬁ%ﬁ?ﬁégggz E@é’emcerxmeﬂ:@amﬂ FEzom) -thek Grpipokray &
# 2

1 PR 1 asAIERYS IRANG, AP 509 REIRSR1PRoigAE08 §3 ¢ AibnE/( FRECATRASF)

FW [ PRO! 1'£)ah_'De 106 J.sénéoveldstg&?g %{%‘?;&um@gk@gté-trg& gt;grage means 46

=109%&' () -! I 09&: s 9 9 s 9

+DB~\ * PE: .w ll? em;((ﬁr@ﬁ yqus By move ar from the

@A 0% ()wfﬁ]?éef#la%d( 80%4d @ le FBthebtthe carrier tab]).e 786 is raised

104] Y=10%}| & () - ! a4%d0% | & () - F'S 0/<10%|& ()-l\ %0% | &
%0% | & ()to\ta®dewe))at ade.ch dhertop suriface ofstbelcasdes tpblde! V6 is

i <100 na {9098 PETHREOE 0% o d et Jadbien bim: (5tiElitepdidd o

& () - 93 kKNy£P Bl (Ho Ehe! thickn¥BeEof ItHé carrier tray. In this %osn:lon
h! a&109% B[ B& () - ! N&10%BHB&' () - ! NM&10%HBHB&' (),- ! S&10%VBVB&' ( ]? 1098
10 h 10 h&&t¥ mpty cayprier; trays are allowed to fall simu taneously by

withdrawing the movable projections 65.
All empty carrier trays fall a distance equal to the thickness
of one carrier tray, allowing the lowermost carrier tray to lie
20 on the carrier table 76. Then, the movable projections 65 are made
to advance into the notches 63a (see Fig.7) of the last but one
carrier tray 102, thereby supporting the same.
After the empty carrier tray 101 is laid on the carrier table
76 the detent projections 81 and 82 are moved toward the walls 79
26 and 80 to pinch the empty carrier tray 101 between the detent
projections 81, 82 and the walls 79, 80, thus fixing the empty
carrier tray 101 on the carrier table 76.
Then, the base 72 is moved in the Y-axial direction to be
put under the pellet loading area 62, and then the base 72 is raised
30 to appear in the pellet loading area 62.
In the pellet loading area 62, every time the carrier tray
101 has been loaded with a pellet, the carrier tray 101 is moved
step by step in the X-axial or Y—axial direction with the aid of

the first or second stepping motor 71 or 75. When the carrier tray
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h& ()-' S10% h&' ()-3 104]| 104| 104 Va| & ( -1322>3B4 5aB~ @ 10! F#10%
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2530907 4 AR bl Pt RSl O (RN a8
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h& ()-#9)9; 9+9h89-?—%-a;c1a direction.

The rising of the carrier table 76 makes the pellet-loaded
tray 201 to approach the loaded tray storage means 47, so that the
tapered projections of the opposite rotary pieces 68 are pushed

10 upward, thus making the opposite rotary pieces 68 to yieldingly
turn and diverge outward, thereby allowing the pellet-loaded tray
201 to enter the loaded-tray storage means 47. When the
pellet-loaded tray 201 passes by the tapered projections 69 of the
opposite rotary pieces 76, they are allowed to turn inward to permit

15 their tapered projections 69 to invade the notches 63a of the
pellet-loaded tray 201, catching the pellet-loaded tray 201 by the
notches 63a.

In this way pellet-loaded trays 201 are stored one after
another in the loaded-tray storage means 47. As may be understood

20 from the above, a series of works can be automatically effected,
beginning with the cutting of wafers and ending with the
boarding-and-transferring of pellets, thus substantially
reducing the length of time involved, compared with the
transferring of pellet-loaded cassettes from the cutting apparatus

25 to the transferring apparatus as in the conventional system.

Assume that 25 CSP substrates are contained in a single
cassette, that it takes 10 minutes to dice a single CSP substrate
into pellets, and that it takes 10 minutes to load a carrier tray
with as many pellets as cut and separated from a single CSP

30 substrate. Then, the length of time involved for cutting all CSP
substrates that are contained in a single cassette can be estimated
to be 250 minutes (= 25 x 10 minutes), and the length of time involved
for putting all pellets in carrier trays can be estimated to be
250 minutes (= 25 x 10 minutes). Thus, the total length of time
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I\Y(lo%l&lu(b HHH=1 11T} rg\ =
strates into pellets, and :|.n puttJ.ng all pellets in carrier

trays. First, the cutting unit of the system of Fig.l can start
5 cutting a selected CSP substrate, but the transferring unit cannot
start before the cutting of the first CSP substrate has been
finished. Specifically the transferring section must wait 10
minutes while the first CSP substrate is being cut, and then the
transferring section canwork in parallel with the cutting section.
10 More specifically, the cutting of the (n+l)th CSP substrate is
being effected in parallel with the loading of the "n”th CSP
substrate. Therefore, the cutting and loading work can be
finished in 260 minutes (= 10 minutes + 250 minutes), approximately
one half of the length of time involved for cutting and loading
15 in the conventional cassette-by-cassette handling system.
Referring to Fig.8, a cutting-and-transferring system
according-to a second embodiment of the present invention is of
a two-cascaded structure, comprising a series combination of first
and second pellet transferring apparatuses 12a and 12b, which can
20 work in parallel, thus shortening the length of time involved. In
Fig.8 same parts as in Fig.l are indicated by same reference
numerals as in Fig.l.
In operation cut CSP substrates 29b are transported
alternately to the first or second transferring apparatus l2a or
26 12b. Specifically cut CSP substrates 29b are transported to the
first transferring apparatus 12a in the same way as in Fig. 1 whereas
cut CSP substrates 29b are transported to the second transferring
apparatus 12b via the first transferring apparatus 12a. 1In
transporting cut CSP substrates 29b to the second transferring
30 apparatus 12b a cut CSP substrate selected among those laid in the
boarding area 24 of the cutting apparatus 11 is sucked to the
suction head 51 of the shuttle transferring means 40 of the first
transferring apparatus 12a, and then, the longitudinal arm 50 is

moved in the +X-axial direction to put the selected cut CSP
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direction to the relay area 85, where the cut CSP substrate 29b
is released.

b Next, the cut CSP substrate 29b is transported to the second
transferring apparatus 12b by the shuttle transferring means 40,
where the pellets are put in carrier trays as is the case with the
system of Fig.l.

Two transferring apparatuses 1l1l2a and 12b are series-
10 connected and so controlled that the pellet-loading works may be
effected simultaneously in parallel. Thus, the length of time
involved for cutting CSP substrates and loading carrier trays with
pellets can be shortened greatly.
Assume that 25 CSP substrates are contained in a single
15 cassette, that it takes 10 minutes to dice a single CSP substrate
into pellets, and that it takes 20 minutes to load a carrier tray
with as many pellets as cut from a single CSP substrate. As for
the conventional cassette-by-cassette handling system the length
of time involved for cutting all CSP substrates that are contained
20 in a single cassette can be estimated to be 250 minutes (= 25 x
10 minutes), and the length of time involved for putting all pellets
in carrier trays can be estimated to be 500 minutes (=25 x 20
minutes). Thus, the total length of time is 750 minutes (= 250
minutes + 500 minutes). Assuming that the cascaded type of
25 cutting-and-transferring system of Fig.8 is used in cutting 25 CSP
substrates into pellets and in putting all pellets in carrier trays,
the cutting and loading work can be finished in 270 minutes,
approximately one third of the length of time involved for cutting
and loading in the conventional cassette-by-cassette handling
30 system.
Three or more transferring apparatuses can be series-
connected depending on the cutting speed attainable. If any one
of the transferring apparatuses should happen to be defective, the

remaining apparatuses will be allowed to continue their works by
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excluding the defective one. Therefore, the transferring work
need not be discontinued.

Fig.9 shows another cascaded type of cutting and
transferring system according to the third embodiment of the
present invention, which is appropriate for handling CSP
substrates each held by a retainer 90 as large as the CSP substrate
rather than the frame F. Examples of such a retainer are a piece
of adhesive tape and a resilient sheet-like piece having pores made
on its surface. The CSP substrate can be held on the resilient
sheet-like piece by pushing the substrate against the pored surface
of the resilient piece to be sucked thereon. The resilient piece
can be reused.

The system 91 of Fig.9 is different from the system 10 of
Fig.l only in that: in the cutting apparatus 91 the suction heads
92a, 93a, 94a and 95a of the first, second, third and fourth
transferring means 92, 93, 94 and 95 are so configured as to suck
the whole surface of the CSP substrate; and likewise, in the
transferring apparatuses 96a and 96b the suction heads 97a and 98a
of the shuttle transferring means 97 are so configured as to suck
the whole surface of the CSP substrate (see Fig.10). Everything
else is similar to the corresponding one in Fig.l, as indicated
by same reference numerals as in Fig.l.

Resilient, sheet-like retainers are collected for reuse at
the disposal means 45. If disposable pieces of adhesive tape are
used to hold CSP substrates, they can be collected at the disposal
means 45 to be thrown away.

As may be understood from the above, immediately after
completing the cutting of a selected CSP substrate the cut CSP can
be shifted to the transferring apparatus, thus permitting the
loading of carrier trays with pellets without delay. Thus, the
length of time involved for cutting CSP substrates into pellets
and loading carrier trays with pellets can be greatly reduced,
compared with the cassette-by-cassette handling system in which:

all CSP substrates taken out of a selected cassette are cut; and
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5 present invention can be series-connected to the existing cutting
apparatus, thereby improving greatly the efficiency with which the
cutting and loading work can be done.
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1. A cutting-and-transferring system for cutting and
separating a workpiece into pellets comprising:
5 a holding table for holding a workpiece to be cut, the
workpiece being retained by a holder member;
a cutting unit including at least cutting means for cutting
the workpiece on the holding table into pellets;
a transferring unit including at least transferring means
10 for picking up the pellets from the holder member and for
transferring to a selected carrier tray; and
a shuttle transfer unit for transferring a selected cut
workpiece from the cutting unit to the transferring unit.

15 2. A cutting-and-transferring system according to claim 1,
wherein the shuttle transfer unit is built in the transferring
unit.

3. A cutting-and-transferring system according to claim 2,

20 wherein the cutting unit comprises: a cassette storage area for
storing a cassette containing a stack of workpieces; a carrying
means for removing a selected workpiece from the cassette; a
tentative storage area in which the workpiece thus removed and
transferred is laid; a first transferring means for transferring

25 the workpiece from the tentative area to the holding table; an
alignment means for detecting the cutting area of the workpiece
on the holding table; a cutting means for cutting the so detected
cutting area of the workpiece; a washing means for washing the cut
workpiece; a second transferring means for transferring the cut

30 workpiece from the holding table to the washing means; a third
transferring means for transferring the cut workpiece from the
washing means to the tentative storage area; and a fourth
transferring means for transferring the cut workpiece from the

tentative storage area to a boarding area where the cut workpiece
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tentative storage means in which the cut workpiece is released from
the shuttle transferring means to be tentatively laid there; a
transfer means for transferring the cut workpiece from the
tentative storage means to a pick—-up table where the cut workpiece
is laid to allow the pellets to be picked-up; a pellet transferring
means for picking up pellets from the pick-up table to a selected
carrier tray; a disposal means for disposing the holder members
from which pellets have been removed by the pellet transferring
means; an empty-tray storage means for storing empty trays; a
loaded-tray storage means for storing trays loaded with pellets;
and a tray-transferring table for transferring a selected empty
tray from the empty-tray storage means to the pellet transferring
means and- for transferring a pellet-loaded tray to the loaded-

tray storage means.

4. A cutting-and-transferring system according to claim 3,
wherein the pellet transferring means comprises: a pellet
orienting means; a first pick-up means for picking up pellets from
the pick-up table to put the pellet thus picked up on the pellet
orienting means; and a second pick-up means for picking up and
transferring the oriented pellet from the pellet orienting means
to a selected carrier tray.

5. A cutting-and-transferring system according to claim 3,
wherein it further comprises additional transferring unit, which
is placed to adjoin the transferring unit so that a selected cut
workpiece may be transferred to the shuttle transferring means of

the subsequent transferring unit via the tentative storage means.

6. A cutting-and-transferring system according to claim 3, 4
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7. A pellet transferring apparatus comprising: a shuttle
transferring means for picking up a selected cut workpiece from

10 the cutting unit; a tentative storage means in which the cut
workpiece is released from the shuttle transferring means; a
transfer means for transferring the cut workpiece to a pick-up
table where the cut workpiece is laid to allow the pellets to be
picked up; a pellet transferring means for picking up pellets from

15 the pick-up table to a selected carrier tray; a disposal means for
disposing the holder members from which pellets have been removed
by the pellet transferring means; an empty~-tray storage means for
storing empty trays; a loaded-tray storage means for storing trays
loaded with pellets; and a tray transferring table for transferring

20 empty trays from the empty-tray storage means to the pellet
transferring means and for transferring pellet-loaded trays to the
loaded-tray storage means.

8. A pellet transferring apparatus according to claim 7,
25 wherein the pellet transferring means comprises: a pellet
orienting means; a first pick-up means for pickixig up pellets one
after another from the cut workpiece on the pick-up table to put
the pellet thus picked up on the pellet orienting means; and a
second pick-up means for picking up and transferring the oriented

30 pellet from the pellet orienting means to a selected carrier tray.

9. A pellet transferring apparatus according to claim 7 or 8,
wherein it further comprises additional transferring apparatus,

which is placed to adjoin the leading transferring apparatus so

- 22 -



|, SULOYGGE () -, #109G8 () - #109%G& ()-9' 10%G& ()-4 104| 104| 104|
=910%| & () -] yo2} "<b@ ! 09 APR 2002
I XY09%& () - 3HL0UGE () - 8#109G&' () - ! N' 81098 () - ! X8109& () - 10%G& () - XzXob@ !
| #10G& ()-1a’ +d0% () - 41 prodO%SER: () - 4
10938 ()-1\" ! %0%&! ()-'k'°/<10°/& ()- X"aVK@) | 10G 10G

1OG- 10‘VG& : #10% - L9z#10% - 7T #1093 394 0%606G& () - ANOVAEVK@
! @%im q)cut %#w/ ?)tlg%ﬁ%g BrYed kaothe (yhuttle
Nor rral " b ry3q i C %%!?q, i

"Headi ng 53] c" Headllg% m%%}ﬁg BEHEEIOBH ﬁgbggﬁquhea In £, CH gJHeadlc\FllgagaT%"A

"Default Feenkatine Fotoragecneany.

_0gf ow V&O99HS) dnvVmopqr st uvwxyn~! &*f, . 01 57#9l ;
i @GADHI MQRTV) YZ_bcXe, gh/j | nGpr s[y{/ u ] XVz{ | } ~6Ti mes New RomanArl al Couri er
New'h Root EntryWsrdDocunent  u #PUR' ()*+,-./0123456789:
<=>? @ABCDEFGHI JKLMNOPQRSTUWKYZ[ \ ] A " abcdef ghi j kKl mopqgr st uvwxyz{ | }~

- 23 -



