: e3eLHH $J4JN>L6t LTLen? 15 J U L 2002 CSP PLATE HOLDER BACKGROUND OF THE
INVENTION 6 1. Field of the I Nvention The present invention rel dtegut @)a
system f'or dicing a CSP plate into pellets and for transporting and putting

theminto a transport tray, and nore particularly a CSP plate

for "Chi p S ze Package") plate 28armycermaed are bl urall ty a@ﬂmﬂmﬁ#ﬂlﬁlll
sg:n' condﬁct or chips ﬁer me!toi cal | segﬁl?mﬁ?mgﬁdpw th gl les or "Efesxy
resin as a whole, The CSP plate chip can be cut crosswi se along the

e conqudBEKGROINEAE THE RNENTIONSG (o ot ransport ¢+ ay AT
or they are transported to an assenmbling line in the factory to be.dgblt 1N

printed circuit boards. Thus, small-sized electronic devices such as
not ebobk- st.zed rdeldmfdhe daventioty s, cel | ul ar phones and such |ike can be

provi ded. A CSP . . i ' . b ndj al.l e

Using a 20 i cf AeRaseAL LB BleiGs 1 R Tol fickitip o Bl bt heucts
fixedly her for trarisporng andt puttifig them into arfrasspit trageand Ao paRicGRRTly a
pl ate thus hEI d can be difced gg i? I,s. A plural ie?tor?gCSP pl atePand-frgrre
conbi nat i dnaPplate heldepto bausedithereino form a stack, and the stack is put
in a cassette. After the CSP plate has been diced, the diced CSP plate is
still held on the frane, and the diced CSP plate-and 25 franme conbi nati on

i s putl0i n 2.he cRelateccArtdl | CSP plates are cut into individual pellets, and

then th t ted.t he qiSk- tati pel '

up Trom & sel ectUROHEL Eise! 15 o dabbreXidpitor Heia s Redkagehllsy 2.
in a sel eGsedompasedonf a' pluralityeof rseraRoNduttorY chipds Hera@tidally tdedled | ahd
are shipped or brou%ht to an asSenbling line in the factory. 30 Apert from
t he di ci nPagkaged; with glags: oF epoXytrasin asa wheless T SR platecehip can berqut

¢ E v : ; : ; . _
Lo o yoBahae Abfig e HBESh B8P dn B2, TSR] COPYLfsaleece
Al so, 16xt ras aemigonducieed These (8Ps iate dransfersgap by antpansyors tray ot Shipping,

frames F and,CSP plates 200, .and install.ation of such extra appafatus.i.s

i sadvant DlebeY #HRoffarReoTsd t6'3h a35eRninggBe Bt facian fib bRt bl Toi RintSd
After pi cldifegituboBfdd. et ThUs08rRal-SEedSBIdUtRINTG afVice BuchoERi Pptebiti-sizédi S
necessary that: used adhesive tapes T are peeled off fromthe frames F, new

adhesi ve tRgieenal corapuiess, eellulas phonesrand:such likeygan ibesproyidesly CcSP pl at es
200 5 put t ifireahl f : |

ool "t her r adned E5P FIBE 2Bp cHifbel dERY prolShite (I udl Fofits 157 LS 4
t he f28medi€ingrmiachiaeCSRefemrinestoRig.16]leachvOSP plate 200 idvfigedly deldto a frame

[ oS Biehg i Br 8hSeBTang s briliad KN HEte IS eI St B s B L
I'n addition, |otg phiraligess 8SFepiats-andrrarmessorBinbiohBr&renarl\eh. edth 6thed t6
significant pollution in the surrounding.
form a stack, and the stack is put in a cassette. After the CSP plate has been
diced, the diced CSP plate is still held on the frame, and the diced CSP plate-and-

256 frame combination is put in the cassette. All CSP plates are cut into individual
pellets, and then they are transported to the pick-up station where pellets are picked
up from a selected diced CSP plate for transferring and putting one by one in a
selected transport tray. The transport tray thus loaded with pellets are shipped or
brought to an assembling line in the factory.

30 Apart from the dicing work, it is necessary that CSP plates 200 are fixedly
held to frames F with the aid of adhesive tapes T. Before completing this, the
dicing work cannot start, and accordingly the productivity is lowered. Also, extra
apparatus need to be provided for applying tapes T both to frames F and CSP

plates 200, and installation of such extra apparatus is disadvantageous from the
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SUMVARY OF THE | NVENTI ON What is ainmed at by the present invention i;t L 200
dice'a CSP plate into pellets at an increased efficiency wthout caL] Ag
any pollution in the surrounding. 15 To attain this object according to the
present invention, a CSP plate holder for use in dicing a CSP plate into
I ndi vidual pellets and in transporting and putting themin a transport tray

conpri ses:?@or{qrﬁw%@hggfﬁbvpeari ng a CSP plate thereon, said flat plate

having a plura et "areas each allotted to each of the individual
pel l ets, each peAfter pieking umpehetsdromrdiogtd CSPeplatedand-fimnee combinatiors, rifgis

13 1 e e B B BB IR

can be usegdlieyieatapis/ T Aietapbliedus the famedi FPasdAihaly hBWCCSIYlates 200 are
pollution in the surrounding. Collection of used tapes and application of

new t affles Pon the tapespl.at Specificallysusad famess IF afe collecteddorpsel thejupdbeasivend

compr i so_APPPARIt L Aeladiesive waSon AR Bkplied Hoth 5T WEGs £ang B GP
PR il todviiaiveter tolebsilinit iy g i
(F:)ommni caté‘“&"&ﬁ b@ﬁ(?etﬁ:f?%’f“&lﬂnﬂg% &'%'?'Qaﬁg’fl&i néfH?e @ $auge Jot prevepting theo

llet. W b \ '
egat i ve i oouRpORNBEREImArofed T IPaGlRoR oL B Lispd ddesficiahis et erlo
and byl0apph{owp aveayacausingrasigaificant polidion indbe ssrrosingding.vi a t he suction
hol es while being transported. -2 15J Ul 2002 The flat ﬁl ate may have
at | east one mnute through hole nmade in each pellet area, thereby

perm tti ngSUMMARY. OF THEINVENTION 0 be selectively used in picking up the
pellet for tran Z\rqttg\gito the transport .tray, Wth this arrangenent the

pi ck up of each med gt by the peesent | tionds o dlice adraerplatg inte pelietse
;s h . L .
el st onrer | & Ap TicPeRed ofieRloy vitto R BadBing Sy boRitirin thb Suffoudldiin 01 e,

t houghbt he CSP plaatainsthisoobjechactanding wmepmemétn\imtblmeﬁtcslﬁ’yplate hbldeg
t het i in.. The el iC . te b lied to t .| at t
o adhest vor 158 o A8 A TP e AT HepdBitel Ge S andt I Pongioriind ikl BiEng”
i ts adhesithenpin'atranBpert tra8 Eotaprisés: td Ratgdlat forbeafing fae_eﬁp %Iai@ﬂ'iérébﬁ,t Sald

O her objects and, advant ages of the present invention w e under st ood
from a CSHIg RIgte Ravingr azplrality gbnellebarersear allattedala: eash ofdhegindividual

preferred i j | [ '
B commanyi Sy aHeH el crd REER tnicl o nalig tiilef] e SeNRe dhd fxedly
per spedt i vholdinguthef pellet; saidgflateplatenhavingveéngagersent meanshior dwiding said G238
to the pre | t i are used; Fig.2 illustrates one exanple of CSP
pl ate and @ﬁ%@ﬂ%?’%ﬁﬂw(ﬁ?ﬁe 20 hol der according to a first enbodi ment
of the present iT@nCSM;plated- Foltet Usdr b Susedt F@eaﬁéélW'r@otOfprﬁEbiﬁbahﬂy
and an assgci ated CSP pl ate hol der according to the first epbodi ment of {he
present i riViERP$RIES pVRICH Mayacause ipalifion; igwther sureundings| feellaciicneef Lardn
al ong the t'aPB@ éﬁdgab@k;?tfénzéf rHew taes BOtH B B3P il 'dHd adiftedGranks hrESP
pl ate hol def can be taken out

25  not required, and accordingly the productivity can be improved.

The engagement means may comprise at least one suction hole made
adjacent to the through hole in each peliet area for sucking and fixedly holding the
pellet while the CSP plate is transported, and duct passages permitting the suction
hole to communicate with a suction source for applying negative pressure to the

30 pellet. '

With this arrangement the CSP plate can be fixedly held by applying
negative pressure to the CSP plate via the through holes while being diced, and by
applying negative pressure to the diced CSP plate via the suction holes while being

transported.
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fromthe rack; Fig.6 is a block diagram of a decision making system which
can make a decision as to whether or’ not a selected CSP plate holder is
approprirate for holding a selected type of CSP plate; 30 Figs.7A, 7Bl BE
show contents of the first, second and third nenory neans of the decision
maki ng system Fig.8 is a perspective view of a CSP pl ate-and-CSP pl ate

Rocording to a J08.qt Bigte 'af R AC kst S Rifaite, fypvbh e Judfie 4R’ each
i nvention feﬂégaﬂéh,itheﬁelﬁﬁ ermittihg \the \niruté th Pbfg o v delectivelgrnused iy
the line 10 .11 1l]Justrates a er accordltr&?eto

-10 in Fig.9; Fi P pl  hol d
2 ‘second BIRKID HB1he Helét fon GapRRORING 01108 TENBROTLiFaY. Wit s, aHaRGEMeN
el astomaripgcks 6@ Eﬁgeﬁﬁt iglfébiﬁtbiéd.es a CSP pl ate hol der having an

c shee ?al e )

el ast oneri reon, .13 illustrates a CSP pl ate hol der
havi ngban el ast diner CSPsplate holderamayPcpinprise| farther laer elastomeéri¢-ishett: laid en

Cecona erial t8tec; oU38 o sulh st pafindic shedt dheires sl 2 GSPAAEIE o A 15

i | | ustr at ¢ stabi&SCondifiba eventhoag tise TSP pldte s sdmeWhbfbeh DHHRIBStdMbAE
PREFERRED EMBODI MENT CSP pl ate hol ders according to the present invention

are descr iSheat aayks atasysthetie rasih. ci ng nachine 10 as shown in Fig.1. In

t he dici ng macfy [ Sadl | LRding , ls«ch
are transport o4 §iaatomEfi Shiestnlyzhe dobihiigine 2f plae ) i Bunbaive: adbhe:
each 20 hewhich fsosensitivie taclitraviotetsays foroeddéinGHs adieshee powenut Thurs, tremoval
cassette 1? Wn'cP is,gub op, the, ?s ette bearing table 12. It can be

rai sed or 9 mfeﬁta@.onﬂﬁ@ § 99€'|sf1aﬁ'!!f@ ?L@ contains a plurality of different
types of CSP pl @Jtﬁei“@b@%lé an82%&dvAitagbs ! tﬁé?trégé)rﬁloihﬂleﬁﬁbcﬁs"lgﬁﬂ gl Gﬁﬂ&%?ood

plate while being diced. Two or nore differen pes o )l at e hol ders
are prepafi@m@o plate fhialdenand & table ffop bearrg thatsasne acsordingro prefertedir e

! homen eaiFRrtE il SBRF BN e h 3Pl B ARSI oAl bV ce,
| atti ¢ps of "let-in" groo¥es H\ conformty withlthe di ffeLenlt Crossw se

' CSP .S " -in"
Al S‘Cvgfﬂiiﬁéﬁ"é RESCEIENGN O SHERRAYIRG ng The cop plate ﬁ% o pellets.
In Fig.1 3Pt i i i
100b, 100¢ and_ Lo0 e G epectve, Ve bEHdENRnaEhi IR WhiEh COP AL
2, 3 and 4accarding ththelpresent inveptiorareusedy to Fig. 2, the CSP plate 11 is a

flat plate havi r. ' tt | tQ. S r [
(1 2LeP] ore o P TSR 1k Bl PCER, ARtk B S sERRGIGH ke B8,
be fi gedl holdercacpording to @firsbembodiment dftheqarebenatitiverition;
Fig.3 illustrates another example of CSP plate and an associated CSP plate
holder according to the first embodiment of the present invention;

Fig.4 is a sectional view of the CSP plate holder taken along the line 4-4 in
Fig.2; :
25 Figs.5A to 5D illustrate how a selected CSP plate holder can be taken out
from the rack;
Fig.6 is a block diagram of a decision making system which can make a
decision as to whether or not a selected CSP plate holder is appropriate for holding
a selected type of CSP plate;
30 Figs.7A, 7B and 7C show contents of the first, second and third memory
means of the decision making system;
Fig.8 is a perspective view of a CSP plate-and-CSP plate holder
combination;
Fig.9 is a perspective view of a CSP plate holder according to a second
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15J UL 2002 every CSP may be fixedly held after the CSP plate 11 ::f o
di ced. Specifically, the CSP plate holder 100a has a plurality of sé' rlglng
defined by its crosswi se grooves 101 and 102, corresponding to the

crosswi se cutting lines 16 and 17 of the overlying CSP plate 11, and each
section has a single through hole 103 (3 to 5 mllinmeters in 5 dianeter)

and two s i haret er These apertured sections nmake up
SFitRiinient BF (i fretent Fientind

t oget her a area. Referring to Fig.3, a CSP plate 22 has
an increased nuFig:10ds asectionalodewafithe £SP platedldentaken along thelinelitBg1 G/
an increaseg. ng:nber of sections defined thereby. As a matter of course, a
CSP pl at e"hbI%2r 100b to be combined with such 10 a CSP plate 22 has a

correspondi ng i Py, $RARGIAESPE'COP plakShvider attording td hlsédshdlémbodiment of
accordingly an increased nunber of sections defined thereby. The nunbers of

t he t he oudfie pegsent invendion, snd anassesialed elastamericeheglised accordingly.

Referring to Fi g oAl e I r S 3
hol es 105a, 1053'%;12 @B&aﬁgdg%ﬁft@éﬁoﬁ@ﬁdpé@ﬂes? egfa%eﬁgg?%éf%?dpes
64, 15 73tler@ond of the first, second and third transport neans 60, 69 and
74 can be inserted in.these en nt holes 105%a, 105b and 105¢
Cespoctivel y. - RERL13IiFRER 2 G Hile AR NGRS 21 SRaReTe, shest-and 2
thi ckness G¥PpiteRbiditRefdtta fromthe front to rear side whereas the suction
hol es 104 for the plate sucki ng-andtragms?orti ng use conmmunicate with the

t hr eel@ngagenenFighdfds aqmrspective xiew Xf ao@ble ifar bearingca G868 plate halder

whi ch are o I pl ate 10a. Each CSP pl ate hol der has
an identi #@gﬁ'ﬁtmé€wgﬁ%§h8hnﬁts front. For exanple, the

i ﬁenti Li (r:]alti on th,ll'éf,],@g Fjerz;sge@tm \{iewtdﬁ? C@mptlagedtérﬁj parthi cul aL nun‘rr)]eL Iof

t hr oug ol es. Lr t he te hol der a has, three throug ol es
108 made t herei Hgﬂh?'h'-lséraﬁeﬁ gféﬁ%‘ﬁaﬁ'ﬁ%@mmmt% two through hol es

108 25 nmade therein. Bar codes may be used as an identification mark.
Referring to Figs.SA to 5D, the CSP Elate hol der putting in-and-taking out
unit 35 cOPTA HDESCRIBTIONLOF PREFERRED-EMBODIM stage 39

out tani e’ 36 hoti Tl BosHSacaingnls i reseh Merised ol et BR 1R
parall el VoL Eah 118 18 |5 d on e hngsl Te S fies Of ot e el L LAl al ot
0. The " @a%régeoplatealggd%g@q inte indivisiial S8R whish are dransperedts and BWiBA

ext ensi On1ramsoftiﬁt§aybp)r§9§iptfqlée§§iﬁa?reé\afoaaﬁ%%\cﬁ%tﬁe% rILEERR. AR dtifk pear

projection 1S's he vertical slot or the upright wa
The upfi gl@SRaplates areput in the: cassetievi3, athiph is put on the cassetie bearing table 12. 5

drive a1, GRS RSB (he T onr side of the upright wall 37 to be
t E[ eaﬂedl y engag'hgghbrdﬁrtn’raeklt wllf(m_shthivdseaoplur?ﬁy r@fadiﬂfrmtemde?n?pfcmsplaae

- Shape age . ,, CIl OCKW S or Cco e OCKW rotati pn O e
shaf t of S@w& gachypf whichiCan FLPPG 88 Ofe ya?mbﬁ%@l_ase while Heipg giesd, v
56 11 des’ Shibre'@tbroff tySes SFCBITbRo AoftRirs e préfsaret thifiobpuiBit ps of ©
ext engbon CﬁSPtnlath!_thesba@SB plategcarsdifferent irosize ar}cbthicgcm_teis_seaad hlﬂNEedH:ferent

t \
back and URTaEs; ot PRI aFahded TR 1nfice" THELESP e (AQURE? thgfefbd fush
RIS i el i R it Sl ity
which s PRARGPTIRNENR RESLR L AISTBNHBE CSH RlalSpar SHEDI BTN GEAVRERIOW he
detecti “gtﬁéﬁq@rﬁgﬁﬁm SE)Z%%‘?%_ i %bn%ﬁﬁﬁg&ﬁ@%‘SP‘ gl‘r’?tfriﬁo éls’ eﬁ'ﬁﬁ]g.‘fefour

sen conduct o ese PhOt 0-5ensors c e used In m

a
deci sB6n dieces eachvobthecfour tyyses of &SP platelé\oldeisﬁ@QeaﬁaﬁbodOOGQrﬁbb&Qqaar@t e -

for use i i lect dihc . i

appropri at?)é‘}P &&%ﬁﬁéﬁé‘?@&ﬁfgﬁéﬁéﬁﬁ% é@&%é K big%ntdri "{ ﬂ'lé @ﬂgggta&%e 39
is raihsgd 05 :CO\REgen‘i to I;ig.%l, theS%SPnplateDHiié; avitdt méteeha\tilhg orcdskgw'rse cutting
sear che n un orehand, a en, t st age s, l.ower .
Somevihat QBESA0 Na (ESISPARIR, INKHESPRIPIBITs  Hie LebP platpdaider,foa is so
direction ' I {r ki chs&sd
i g sp) . haiehAhg CaPate fl Y Bo RBdhmeld on i foar sidoand ot Cact
appropriate for holding the selected CgP plate to be diced. Referring to
Fig. 6) the decision-making unit 44 conprises a data input 25 neans
(console) 50 for inputting pieces of information, a control neans (CPU) 45,
and first, second and third nmenory neans 47, 48 and 49. The control neans
45 pernits the storing of selected pieces of information fromthe data
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The detecting means 46 is conposed of the photo-sensors 43 in the {3 bfé@
hol der putting in-and-taking out table 36 (see Fig.S) if the identif ¢a !
mark 107 is given in the formof holes, and is conposed of a barcode reader
if the -6 15 J Ul 2002 identification mark 107 is given in the form of
barcode. Specifically, an operator stores the identfication nunber of CSP

plates 11 %ﬁfi)ﬁﬁﬁﬁy'&% ﬁ?@dl&'ﬁr%e ditef"the O3 ﬁlgfg 1'?%3‘&”%% téﬁeéiﬂ&él vYn 'iﬁé’t

means 5U. I'on rrs a er varyrn
t he size £3Ptplatekhelder d008 hasa mhanwty ohseetlcm tzieﬁnmi byits cztoslswlsekgrooues

in e 11! 84 3D2 kSRSl K brasshse fulNg s 1B andss 3 the Syibihs

i denti fi CGGSPrplﬂléWPradéeQ&;r sbéhér@ hBs singie thréugls dold 103)(5ite 57rhlllr'ﬁ§téi§€iﬁ
fromFig. 7B, the second nenpry stores 1dentfication nunbers 10 of

di f fer8nt dl%\@ierdfar@svwcpsucw hplﬁaﬁ*nﬂﬂ‘ﬂ&ft ess diametars dhese aparied qecgons

hol d I dd f hol d

the rack. ek BpW8eHer A GSET Rt bRAINGRNE ©>) PoCC e ot v, the oo "
i dentification IRefemingfo Fig3} #CSPf plategzﬂd’nahaantmcmsedsrmbeedf orésswis€SP
D or o at QNG Hoes ZKang 24, Shdshoonrgingfy ab inbreaseRsNRBRT 0 SeRions, dohaed et
size of 1t MReRlby Cﬁl%@h?écffénr;offcgui’éé 'd CBPeplatéinaldar 1908 tb'h @ﬁibmewstﬁégﬁﬁe

di vided into (1 ongi t udi Ivisions) tInmes (lateral I SI on
det eclPng awﬁé?r% plte 22 bas=a casresn@mdmg. inensasadmuraben of coosswise geooyes: (141

tanie 36 e TgmpsopiRgl ahGiFedsid Huhb B Sectbns”pfifed efeby? " e

i dentifi catumbeﬂse(bﬂthe th:rwght lvsles 128 ard $urstiontolds nﬁtta're ingreased accordingion

posi 11 oned on ¢ IeEi KEFig.d g0 dhaiCSR Piaechprer 1003 s #voe sngagement
putting PitRSES 10 105ai 105b HHd ‘9056: Ii‘né&%oﬁ'lfsslbn@ﬂddlﬁﬁFQms”EquPﬁ%ﬂsplﬂés

48. First, t etator 1n st “nmenor nean
i dent itbi caf3 andz mfrﬂaerﬁrsglseﬁoml ant dbird dtrarmpast :mmnﬂ 60p 69and c%4:| canf ber

Fefer i ng 0SALIL B SragterBht nBisctid ofes snd DEE, aperivelyq. Refiife ™
out tabl e tg&Figst, ithe dirdught helea dtd3: pass tiwdughthe, thitkthess &if thBEpla!d 1009 from

i n- and-t akj out table 36 is made to advance under the CSP ate hol der
100a (i derthﬁgfr%& to reap side; wheregs ithe (suctippcholes, 1%@@&9@@&% ekingrangh e

i dentifi fo I
et ARG 18 ol R S tﬂéttﬁﬁéteeéﬂﬁag@ws*aoﬁ;e%ﬁ@a%%g?%;ﬁsam
st or e@0i n 108 \tlautlnel dustpagsages Hi:ovihichare ynadie inpthet ihickness af the: plate 10a.

Svor P omeChol qeEaRn SR pidte Hider. RES T entiticilon M 0P titet B ts i,
121 22 o lthatiation i (01 gy ot etk bor e

the hol derol TG leS it Figoe dbe & nibteicidsr 406a s tBree, rﬁaa&»tmfﬁ 1080s
are made Qﬂfap@ethaﬁé Aer In¢4g.3 fmet egp ep?%gp 8ldep| 1 ‘h‘ésbﬁ@dntﬁlfodg'hgﬁélesa?%or

i nstance fo assum ate ol der 100a
i dent i2bi canade themeirer Banecdesimay bmusedasaammatufeatm markhe CSP pl ate

B oo nor o BB I FIBNSATELD, B Py e et R B-40E5A g e
and the CSRinitl 35ecdmpdses HOdprghi derlit 87 i kavingran éL't-sha;Bwfstagf@ 3o vertivally
therein; ar;glo\? Staen%hegect)r? agnahg %Pd plat%o%ldcgr [I)t?t%pltgl |n|-a(1:r?i1 -taoklng ett)lﬁtegable 36
horizontally movable on the cantilever-like extension of the “L"-shaped stage 39.
30  The upright wall 37 has a vertical slot 40 and two parallel vertical rails 38 laid on
the opposite sides of the vertical slot 40. The “L"-shaped stage 39 has a rear
projection formed on its dependent extension. The rear projection has a tapped
hole made thereon, and the rear projection is slidably fitted in the vertical slot of the
upright wall 37. The upright wall 37 has a motor drive 41 placed at its top, and a
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10 A is above the putting in-and-taking out table 36, three reflecte q@m
of lirght are of |east strength, and one reflected beamof |ight is of goo
strength, thus identifying the overlying holder as the one of identication
|l etter A. The detection result is stored in the third nenory neans 49. The
control nmeans 45 makes a decision as to whether the contents of the 15

first and EEH\Q’ 687! itegraly g@éﬂgeﬁd‘l% rﬂ?é’tsﬁalﬂeggﬁeespec v BS RYHAIRG

rel ationship s menory neans y the
i dentifi caﬂownwardttm thef reain sidessf thieatpright walld37 to bé mrbadedlyrtmgagedmah ¢ha 7

!”s]eogﬁl \r/\GerI eas ({lne i tgig_feipgaki).g N et ﬁ{?e f, he gshg?glﬁggiorhﬂl derpséor.ed in

relations hb@uﬁfé?rd’ébkvﬂsé hew%aﬁ%fqha%nm@r the kST drive 41 S4fll iraikbsh loder the
the CSP plate hol der 100a |ying above thef)uttl ng 1 n-and-taking out table
d

36 is ﬁeterh'zi&pe siagea3p oo the wpaghbwalld7di ng the CSP plate 00|1 Thus, the
Boen 1om Fro. o& Cite e tidderpafingpiad:king oBf e ibés SLAW PHiAeI 32
T S om0 ey s 5.

i ghest | o s BB pafovariie aXenton Nes A civa aa Sthacia He Somarder e
36 to appey hvmgnﬂié%ﬂé%goé@@ahﬂjgﬂtan dlhgn%‘SSphﬁfﬁmftQG rﬁﬁ@?‘iﬁttﬁesw kidl "

the first and Ird menory neans to sati

CSP-t 80hol direction mﬁmcanhleveellleﬂ iextansipn of dthed'Ly” fshapedsﬁageoﬁ&e nBlsp, thens

mappr opr S2e 6 At sy adR Aftof B8usRoTnd SunliicBEh Mai 10 ich i

confirmed ferngeddn the CSP diatel huld@? Wi Hﬂﬂtpérﬁ&ulﬁﬁ mbodhﬂeﬂsmweldé@chng
hol der fromthe rack 15. UL 2002 Even if a wgng CSP pla

hol der is SRQANSY n@lﬁ!@ngagfegg nmtwge@ﬁratpv@ B0dt pfr\gtowﬁcgnave aaanmgoe@uctor
table 36 haf rﬂanggcssrsm@%kpﬁ&ooge&ar %ar 'R 889|nhﬁ{eﬂ<?ﬁq1ca""ae*& g e

by allow ng t I si on- makl ng neans 4to con |rmt e hol oes
not ndbt tahetiser acCHH plate dwidersim bactakenr autaisi approppate: fort use in d\d{dmgea

She outti ngelaten SR e he'deed e Se " o the ot her hand. 8 cel eored cap
plate LI Ts t akem takihgfautran bppropiate! GSP2plte okdarg! 00k fORP b sack ??;'“"@r
storage st ﬁe”ag}ﬂam? stage 89 nserpe{i'@d 9? Iowegq(éw@b itshas icomes 40 @ V(%rﬂl‘é%lb e
bel t 54a rupsirddy §B§rcr?éoa>§n% &jﬁ&ﬁgf&%gﬁa” d‘iihéﬁetr%'s?%@dasgg I@{g@?@d 11

toapredetermne position ere e transport
t rans@0r t s somewisat helawcthelevel. t AdhebSthe Itable Ibisdmoveddn, therieaxiat diractiomn

trancpor t i 10 o B U s gt Bl dker Todd iidne JapkEts (sed Fig R aRtR

Y- axi gl ddl ldectsmm is madiel &¢ t@?«{rfeﬁll‘m the O%gﬂyiﬁmw is ?dgr&&nﬂedgﬁggldﬁng the

up- and- down rive e up-and-down uni as

sgctlfn ne§ﬁ %gﬁ%pﬁg ghgedgﬁﬂgunlt 58 is Iomgred to suck and holg t he

CSP 11 _

Cop pLate L1 | nHAgnieni' s, sy ABBisRiPhiakhg A ueBompiSelia Ata it

pl ate IZM t oneans (danspie) vl foeinputting ipieces ofhaformatm acmntlgh meBan“s (%PUM& ed
ease ee Fi us e

EgPrSIate fbﬁ?ggﬁaﬁeéﬁa%H§%9§§5ﬁ$ﬁﬁ§yhk%ﬁﬁ#i % ﬁﬁh i's Palé on the

putting in-and- The eantroltméans 4536ermiteltie storinghef éﬁébteuemecééoairﬁognatuém
t he hol der 100ﬁ1are transported to, the ggrkln table 61 by the first

transport Homdhedatainptidneans 60 in.epe of thesemerpory meﬁ@aipaaedhsfremewng
el ongat ed ?l%?ﬁ'ﬁ@‘fﬁén{drg%géﬁnéhtﬁﬁhg?c O al?g@éh?ﬁ’ﬁékéﬁa \hﬁ%acéc}rﬁgﬂné&?

cantil ever-1l1 ke extensi Irection and verti In the

Z- axi 80 di between)pigoes fi infermatioraetrievedefront differept ppemety froeahs| anda

bnaagenent ThAWEE BEisoh Gl e 6ag Y Skl Lot hoTesh o1 G hol der 100a as

T e e e e T ot et

the CSP pl pat pytlingdp-gndriaking pdtiable g8 (seedig teﬁﬁ@@ gationdya

Pl e 61 angledhingpl BRCfrdr N ind s ChA4GRPE] 0 fofchde fodkihf e
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15 J Ul 2002 table 61 while putting the suction pipes 64 apart froﬂ%”ﬂflﬂﬂl
engagenent holes 29, 30 and 31, thus allow ng the CSP pl at e- and- hol rJ
conbination to land and stay on the working table 61. Then, negative
pressure is applied to the CSP plate 11 via the first suction holes 103,
thereby holding fixedly the CSP pl ate-and- hoI der 5 conbination on the

it ect on JOEREaticn Bt 107 BV fh GRORmdl BaodB=L, " LT g Tines 16 on
E) Ihgd gsg7p: at te 1 Spexifi dalﬂy,taln bpellta:gr stiores: thiel identifitation mmﬁfﬂ :‘Mr’] CIStFt pfate%tlﬂ !tﬂg
The x axi B GEpdifihe irel frehhos imeahis 4 BVERing o s Thl Bl feonthes
to cut thed&rtifiehfidr nlinbdrds @ tﬁré@ldiq&t ﬁ&ﬁb@ﬁ%?ﬂﬁ? Wth et size and thitkhss of

Every tinme the CSP plate has been cut al ong each Tongitudi nal cuttlnP l'ine
L]

16, th8 cstheplate, 1the size of| pellaist ard | sueh tlike) i B tmsepatacularseme thehe

axial i redieateR Alms 1001, B iERidtedin e B EROR} Fbdds 47 Tndicaing
| ongi t udi néhatcaiseletded '(DSPl;ﬁatele&mset identificationonunatber i6 D01sis tt beediced, as

degrees to per equential cutting along each and every |ateral
cutting |if8€ [}}om#]lﬂ7} ci ng the CSP plate. The diced CSP pl at e- and- hol der

combi nation i s NSHEHP %7Bh%héLsééﬁh@@ngﬁlo?%ﬁbesta%sbwénﬂgcét@gﬁdmbe

transport neans 69. The seco {ransport nean I S conpose m)va

ar m 710haviof gifigrenbtypes-of GHPyplates 1denttf@aheu letterstof asqecca’ced JlgHmldeKSaand

o - dondiie nBRSEs ot ShuttalBh 1oled Hadiadsedor fl BBHERS IR thel HEK; BRllet sizgs
e of et 2 Sﬂqgf'g@?f’té?} instatioe fotiowsrihblidentiipaiontetterufithe t% offly howded!
2s the mrgﬁv&p@m 24 With soC o plite \FRoss Hantheatan nHEat s (U So: Kutle.
hen & CSP(RGheIqRRs 456 SERBAIA1h6 Bchéedie 240 1009381 2 rack 15,

rotated an to the jet of vvashlscg water {0 renbve m nute pieces
debri 35fr orth\e pelletp@ze of the 962 GSPtplatadisce miliigretet aquare] angicthei GSP! plate cals

ot b’ e BeRito 6 (phbidial i) Hind¥ 14 Ueléid aMMaI ST Thy ¢ 75
o e e | e detectingnmeats 4D datbcts o Mientificatiore hofesy 107 okl 088
S vabl e af Biateiaudanhich s abauf e Eranow by Besuting inmandriskissdutiakie 38.
X-axi al di Wéhmbgng Hﬁ]fde?ﬁ\’b%erﬂg{;ié% a?oﬂ%'v@glstgierv\lnatﬁﬁtlﬁ]betloﬁﬂéttér gFd BRféd 78

attached to the en the arm ist C irst and second
trans@8rt methesthio memdy mears ¢40; apseendramEig.fCse suction pipes 79 to

For 9 sucki ng st e TBuLaRs S aHE of beRsglentt Fodidhdy 8 A"
t he di ced GRfe of Meedlen@macﬁme wmmttnsmsedsntpmmpréoeé dfdnfonmatioR ipltiaé e
beari ng ta%l 75 above the Rgﬁ% éhe gripper 78 is |owered while
the suctio % d%ﬁ? Ch@ engagement hol es 105a, 105b and
105c, thus 'and'mt gﬂ; b avataﬂ .r?mﬂsghqgge éaﬁ@'ﬂethcﬁ%m«trr@hueﬂ

10 onthe CSP pl ate€ ng tab Pplate earing table 75 can be
moved 26n tm\elmb%ﬂ@(m oﬂatselﬂotedmp%plataﬁme beodigedd, al so. The CSP plate

bearing Lab! ¢ oA MR, whichSadieksl # ot Bek! 2 TeblirB ! CERR e eHoliEl s
areabo anesel msgmggggggsw"*s'is“m;g*"*gmgm“Eabg“"gf'"z??;g?z%

The pick uubiRhle 36ssaey addres élme q eathe pytting,ig-anditaking| o
75 to the tyasmerds id ﬁiédiégféE@aﬁf,é‘%n%QrW‘(?SPBI&&hGIHeHHO@Qd(;%ergW‘%g%ﬁi )

means 81 COF%"I ses two nobva suctl on nmeans each

t he X38xi alle dl\)zmatklearachuﬁassﬁm freac Rig:2Br yuThg idestficatioachqles lof the:heBRn
el ongat ed b s
% axtal i PIREDAORh DY R a8l by HE ueletr o roid BB FABEr i s
table 75 t cetéstet identificatioh hojessisastored ifthe third memory 49.
Specifically the photo-generative semiconductot elements 43 project beams
of light to the holes 108 of the overlying holder 100a. | The beam of light directed
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The first transport tray bearing table 85 bears an enpty transport tray 58yl 2002
25 The table 85 can be raised and |lowered in the Z-axial direction, and can

be noved in the Y-axial direction to crawl under the first transport tray

rack 87, in which a plurality of enpty transport trays 86 are |aid on each
other to forma stack, and the | owernost transport tray is taken out by the

t abl e 85. ' :

the tr anspor?ﬂ?rE‘y@ﬁﬁ?&a@s&%@%&W??Eé%fé'%%%% holdeF 1088 Wfiotéatitnk?
from t he diather SHms! ofﬂlght directeddo sipe holesr 108 &fe hokrefletted favom theetrolw 14d0l e
75 is nove nt|I t.he di ced t e- and- hol

conbi nati on %ttﬁe Xlﬁg}‘ﬁorﬁgﬁ %’Iﬁﬁnrﬁjq amiRediey r@@’%@%&f gﬁﬁé? méd%)enotﬁé

bel ow eith P0G irferm driteSo
sel ected peehlvollg?ﬂ and'th éwggg?ééﬂh&?g%mgﬂlgm bg\fG.rllggE]UL 20g$w01 t he

ot her Band, the assumipgrthat theyCSP plate holsderi100anef identification leier Adnas three

unt son, e h sBRSABSHRRARTIN P il her 10BB; okl B S ©

with the grtivopkole§3108 nidde thereimithdi CSPt plate holder, 100t of identificatich dstternCng
t he sel ectz}d eIIEt IS nov

sel ected p ole g@ﬂ@ gfﬁl'&eﬁ?ﬂé BEP? éﬁﬁ?%gd e%{dog]pfgaerawa E)?\Qﬁ%ertlﬂe
gripper isg glet ad@ éféfntéw‘d as&gﬁ@rpﬂn}éfh rﬁbe?%f'.daﬁtﬁféaﬁsh lettefne
e cel

proceedi ng abov escri b eat the trans
tray Héve b%aqab@vmmeenuimyngtmﬁ takingsout tablen36, {haee reflecied beams oékghttam

Phe’ Cop.pi R cioasy dureriif” ) Bne et e Wt aEisF o Bot Btrondh, U

then, the tidéntfying the oweyirigpholder 28 tHewreeof |d@nﬂf¢51|drp|ettbﬁACSH'hé détection
hol der storage area 88 int +Y axial dire &élon The fourth transport

means 89 cdPPHILS $teee m@&tnﬂddaemwmm ng i n-and-taking out table 36.
Th 15 h
en, anot herre&SBoRtrat ﬁie'aﬁs nfikes lcfé%é@ll ﬁsetohWhQﬁferiﬂ (gfn‘?erﬁ}@%fr{ﬁe

t he d|C|ng and transporting ates are
t r ans@ér t edirst and dhtrdpamwowomansl@'baamt 49emeetethet GSPhto-fipregrtaspondender

b at e ol adPeiBhEB BN e téertd fetfonineaiius Soeai3 R eiliation,
be used si mumbaeowieyCBP plate Qﬁ)rédifhﬁfthélﬁmlrﬁ@r@lorﬂ' heedris2d? 9001 twiterede thgus
filled vmthgg ets Is transferred t second transport bearing able 92

by the trard ﬁearﬂ%tt@ﬁof the Q%B\matemqﬂdgr stored dn theaﬂnqsbmem@waegns 49 is
9

FaT o1 a My Ty e GOt iBdermspihdliite relRRHS SR Me Se60hd

t he 25’.0; r Fxlrmemmyé meanods lslsagsﬁed: tsouthiat tlw aspP Ipﬁaterrgzgdem i (0] dylm@above the
Il et- . r ra and . uni I S r a

"o the + x PG HaRGtaid Bl 36, R ARBHEse R be Aprsgeidieriat réiiipdHe”

transport tGC8P piserdd table 92 above. The pinch unit 94 is Iowered to

LeLnae oy bear T b unS SNBSSk b R ot B8 i ol

oot | ons 14 eiosddiprah EREBER C ThButlhg i -ahbftaﬁ.%pl SytTRYR 38 & hfedshIng

transport tray rac i nserting the new pe ransport
tray 25t o t-Weaxiakdireotioh ta takaout tite OSR plate holded 100arfeqm ithe racly $5j and then,

second tr 1h8 %Hm - ﬂ@gﬁélgﬂg outta £TatiB%e R Y G 8 thd hidhebiRvaP s Flg%),

di ci ng and
permitting the putting in-and-taking out table 36 to appear on the dicing machine

10.

in case that the contents stored in the first and third memory means 47 and
30 49 fail to satisfy the CSP-to-holder correspondence relationship stored in the
second memory means 48, the CSP plate holder lying above the table 36 is
determined to be inappropriate for holding the CSP plate 001, and then the fact
thus confirmed is given in the display 52 without taking out the CSP plate holder

from the rack 15.
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=12 15J Ul Z002 effects the dicing of each CSP plate, the washi,Qg ﬂf
each diced CSP plate, the picking up of each pellet and the | oading JUL 2002
transport trays with pellets. Thus, the series of works can be perfornmed at
an increased efficiency, and such machine is advantageous fromthe

econom cal and productivity p0| nt of view 5 A CSP plate can be sucked and

fixedl y hel d bYE9naPE oG CEP RIS Il Rebighed i tneYaddisk! BowARMP e/

pressure fromt e suction to the overleél ng

via its engu@agemamblakmglomatablm% has@anaceessT the taking aut ofdhe wiong najdahg

Fig. 5. a cabt e eBida By APWIRY 8 dadSichiimBkb MoaiRL AP o, S 08 I,

i nventi on heldér dogsenét frieeh the <CSPRophalties cbfespendedcy relatiohship. rélativé b

only in that it has two mnute through holes 121 nmade in each square
secti oh. %Gﬁtegés@al?'ﬁtﬂaﬁ the CSP plate can be fixedl y hel d by

appl yi ng negati r r

overlying CSP p?‘Q g gtlé: eétengaﬁﬁgezﬁawef gﬁ)%gégﬁﬁfgé%‘ ﬁgé r{'ﬂtart'fw%SP
pl at e whi | eut table 36ci On dhe ether hand vasleﬁbted\l%Pnﬂaleeﬂt lstakqm outab‘ouptﬁe om
a diced CSP_plate,Qne after r n IIe is fixed|

by appl yi nﬁagﬁeggﬁ?ggyﬂpgg@grtgeﬁgﬁlqa% ﬁ%@@gg?’ 'ﬁ&'&%éﬁaﬁ'é‘ "'?Lg'?n Pﬁ'@'ﬁ%ﬁ]ﬁjgh
hol es 103 @SP Idt@m(bﬁ.metmn@mgsgtdrgge gtbﬁonsm)sphere one after anot her
every tinme one pellet has been renoved fromthe 20 diced CSP p| at e.

resul 10 the sur HbtiiRiienativerstorge saien 34 mwrmmwrtﬁo@#\e%wﬁl

Tabt & t napragi i 4@IEHel TP RAERN, kf BlodctirfiEns i Khers bne

the CSP pl 8SP matdetramrumglmem Sbctransports thel OSP plateht! go |tlpeeGSB4plate

I ck P plate. 25 10, t

i ough honge 1595 i 166 anctie, ubddenc Bk ovab #.0.gn nol es. 103
d t hol g t

Wa the mnute Lo oan ﬂﬂf&%‘*?‘%‘f ?’?“ﬁ%ﬁé?‘f@sﬁém”%"we‘lsl’é? CORITReS Pl

are plEkedguiser ruad rﬁﬁ a&tendmdmctba Yriaxial dlrentiom.ea dnva smmnga angbeguide raihe

mist bo | oRg i thal Wnangicin SRS e o tha YO58 Fip TFA PR BN TS

and r em)\l‘/ll hgs Ishetitpmzlnh?ns?c $9m The umdndﬂowrg;;dnt&ds@ﬁemdatofesuwd a?d heidthe
m nut thr nt r r

T oondi nESt plite 31 o ke Serlhvs siiate St Srilihedahe e dndoun it an s
hole 121 hpgiséd \HHdY nidWwld mitﬁéfeveé)aialpa@é&r@btd brnﬁggth%gcfsmrﬂ&em Qthé jig

mllimters. -13 15 il gaatesrra be sonewhat bent,” "and

canno20 be holdea¢arebavesn Tbspupmdadawndmat e lawereddotrelaase. the, CBRupate or
| ast | lates 120 t te for th
el ast oneri %1 %m‘?”f%ﬁQO@E%?a@e%' pl ates 0 conpensate for eir

bends) thus perm €S 't old fixedly the overlying CSP plates
(see Fig.13). 5Thaos, theaCSPwiatect isoput derm@SRipIhteéhelderaDéatum«S\lsdﬂd om

f 1t th,the thr I t h
ol es. 121" B18 bGP iAkngse-Eakie 36 i ey Refesr e Aok Sulru iy’ Oo
cut "in | eholdérr QMSarbq%@@rtbhetoCtﬁé wcframgl téBI% GﬁB?Qﬁe fest ltmlsgartwhéans 60.

conflicts with the el astoneric sheet ) course, such

el ast &reric she'efhg firsh tngaspew| means&Q:spcgmqﬂsa%oﬁand@lpsga;tmhcawdewalﬂ(eaf

Figs.2 and

hol der by g%teagiﬁsigggﬁgéyﬁﬁbﬁmm cﬁ{qvé%%eggﬁé ?.ﬁ%w It" %g{ ?|§(\a/?egfe @aysﬁ

<r:| educi ng i xza)afdhdwectmrsanén@malhﬁharthetz-laxﬂl emnentrem cTIgbegerpHm? ?as three
eteriorated after r it to be changed for a new

el ast onerj &4 %%P'Peéﬁﬁ@?@@ g%%?agg ‘ul traviol et radiation

will facilitat eTh@@eFEER!tubﬂ . pésé eztf akesaé Al thé%ng}d@%&& Rbla5e108Y, dra5h To

suck and hol d each pellet pg@é@g negative pressure to the pel'let via

t he ndtut eaddridlagno IeeGSPt p|ﬁ s@@ﬂ aa&howﬁ\emcﬁlg e dNegativesprassyee is

constructe

Chr ough_ catode & BT SvbrfBd SPrate 1L VBF AR Wt BaSsaes 108 srdCiefseting
tabl e 140 sudijon helesdl Oalamehdld:f ixadly thet&SPeplatMﬂf onﬁub CnSFf ptate bplder 100a base
143. The base, 143 i de. rails el ongat ed ew
Fod 141 i s Sugifher LSS InG SBTRIRR B <ty GEphBY d Biudhlt bfiRE Bt B3
shown), exts e %HRW&: tée abBRes| Thedygripiser 68!is Bwetdd thaFdehdwﬁdﬂkﬁig
direction. The base T43 is threadedly engaged with the screw rod 141, and
it can be driven in the Y-axial directgan by the electric notor. As shomn
the table 144 has duct passages 145 to conmuni cate exclusively with the

m nut e through holes 121 of the overlying CSP plate hol der 120. These duct

passages 145 do not communicate with the through holes 103) so that 30 the
through holes 103 of the CSP plate holder 120 may be closed when it is put



15 .In ~n~~ As may be understood fromthe above, CSP plate hol ders 75JULZM2
according to.the present invention can be repeatedly used, and can fixedly
hol d CSP plates sinply by applying negative pressure to t hem Thus, any

di sposabl e such as adhesi ve tapes needs to be used, and theref-ore, renoval
and col l ection of used adhesive 5 tapes and application of new adhesive

| f i
et or o, BOB &Y RhiE PTRAAG Hchon'AEE B4 Hoarl fom! i drigeemictit olks 29, 30
accor di nglh3ancm|§t thluztaltnitMpg the;(F;Slgglalgfer;mg}hdslﬁnﬁem?bm:ﬁbindddlﬁﬁa aridiﬁtasj on
t reli , ; .
P oeror t ind Workiodable &1 noTBRE, MeoStLpiessiie s Bpolst 1 he CSE Biate A in
bent nore ghe! g6 sfu@tlaﬁ F\d)lé@d‘i?m h%é!r heRli Fﬁ)déHP} %éod:SF* Platblaitd-ABRIErC

sheet s may be applied ers with an“ultraviol et

rays- sénsi tqomblaahmonéhagmfkl,ngatableabn used sheets can be easily peel ed

off to be changegq, vy

C~IMED IS 5 1. M %’gﬁ%ﬁég Pi £E°Y%&dﬁ f}he g@%’ﬂﬁ@?ﬁ#‘% the

i ndi vi dual fah hmam)rnemsh 66Fbe!bwtte d@tbdtﬁthe:oumngslim 1&onCtthOCSPOplhte 1, so
operative for ar t he t here a.fi ce,
second surﬂ&%teﬁlﬁ 5#«]9 éﬁ) g@?\@"gpﬁgtw&&%ﬂﬁc@‘ R a@%@kﬂﬂei@ -axial®
ext endi ng iRt ween in a thickness direction to define a side surface 10
ext endi ng about and between the first and second surfaces, the solid bl ock

havi nd0a pl ur al iMgvemeptIaf dheaweskingotablgi 6n in tthef 1%-axiat direstionwpermmits.dhe

o ural ity oreisf be 67 of i SEREF ey R db o Bo S b 128l ssfbteg

fi Irlst and dongi ttwmlrdmtmgsl lineatd) bBveryali HlnetthedCSP plfg@m@t%eef?caﬂalmfg ftabeh
Pad par i sioqgifuinsl: Gusting ife 18, cbe G e 113115 dishizcd hecinersrin intencal
to a respe es
for med 1 n ISUREENE R ¥ SEaRtoctions phfing Working el Bit's Sooipricdied i 876 50

i ncl udbng arxualechlactlone Jhus| the £5R piade cdeisi ot dlongwachnand every iangitudirialce

and being in mmuni cation with each one of the plurality of suction
hol es and fb‘n&{éj@dq i61 y of the solid block at the suction passage openi ng)

the plurality ofTHen, ¢hie wdhking tabsié 61 isofotateet D0deyrbes t@%ﬁﬁ?ﬁtﬁeﬁd@uéﬁﬁawl‘

suction passages dlsposed in a manner such that the plurality of the bores

are in tluicHthg alengieach am%ﬁvewelatqmmtahnwnsﬂ?suws Gmnq)tr@sc§l?op e
| abyrinth of Suglmé)glcgﬁ Peﬁlatezéna‘hoﬁ]‘l&%?orﬂbﬁfggoﬂqs‘iﬂns BFtQB%’IHetheétiiﬁbm

1, wherein the I'S recta ormhg two palrs
0pp0s|2|ﬁg sitable 'éanyatbessenmdtﬂnansmmymeans 69. stbei sncqmish:ammrbmeansssg is

o Crai m 1.00TAR3S! S08 VARG, P4 bBEIeE o ot a0 72 e L i

surtace of eswl.d T nbviables larm?71 /lsaﬁsﬁbnhev*/@d ot ¢ tive OGrahd Y-agial diredtichs,

wherein said e astorrer sheet | e of a s thetlc fSIn -1 15 J U
re

| 2002 5. ARndIpejipPad vu@@nac pan aised ah lowergd:r of Re sip-an NgeRi c
sheet is app h&éitﬁreefst}ew P?efﬂ? E@ﬁé@@né&wt hg'a@rﬂaht R¥le8 P A0E5d §1

agent, which sensitive avi o ra s I'ts adhesive
power 2% 6. Qﬁtm@SﬂpiﬁeMdm‘rWOa use in diang a CSP plate |nto i ndi vi dual

pellets, the CSP I
beari ng the CSP a égp'ﬂ@ %g[? g@g@f’ %‘é‘?ﬁtﬁﬁ"ﬂﬁ?%@% %Jﬁ%&g&%l%%&é{ﬁl??w
di sposed oppied tuen tatsie fHavirig sucticrcolesd Wihén a@qu)laeet-emhhwérfwmmbwﬁn
in a thickness direction,to d?flne a Slg du
is put on the washing table, it is rotate exposed to the jet of washing water to
remove minute pieces of debris from the upper surface of the diced CSP plate 11.
30 Finally it is dried by blowing air.
After being washed and dried, the diced CSP plate-and-jig holder
combination is transported to the CSP plate table 75 by the third transport means
74. The third transport means 74 is composed of a bridge-like extension 76

extending in the X-axial direction, an arm 77 movable along the bridge-like
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10 extendi ng about and between the first and second surfaces, the fl at

plate having a plurality of pellet areas formed on the first surfacd aibh00
each pellet area allotted to a respective one of the individual pellets, a
plurality of through hol es extending through and between the first and
second surtaces, each through hole allotted to a respectlve one of the

ool et o cBiqortid) T e, R TGI8 G, B ek 2 bR S
to a respegrpper 78cattdchidit o the endookthe andl Z7.! aAg s thé cakeswith ithe firstsandes
formed interiorly of the flat Iate the |l abyrinth of suction, passages

i ncl udi ng aecoeaétartm@rtsﬁm G and £R tbgegnnqgerf@ hag thrae, suelion; piRess (9 tace
db f

hol es. ang Lﬁ?kﬁf@%@%gﬁt Hbleg 287 30 47 31 of Y OIS bkt hbidks f0tf of "

wher ei B thggtkmg arichheldirg amw@lFapIaYe-ahd}dEﬂdépcanbmatm pai rs of

(0] osin S| des tac S t rint 0, suct |1 .on assages ex

pgfpendlgcul ar | bee Q ESE H%@‘&q sholdeh W'@F @ﬁ% Q'%ﬁpoﬁﬁﬂdio the

incl udes aic$p3asiate B@aﬁHﬁtthBlé Pseébdtcsbyﬂthg @@:&579 Ute gﬁpﬁaevaris loWeied

into one side surtace of a sel ected E) sur'face a remaining

sucti on op&ilegtheosuslion pipesafd app put ayay lemsther angagement holas-105a, ﬂ)@ﬁib
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100z&' 6) - thedb§axial directieddo tansfor@ setetted pellet twa selgcted cell@ thedransport

$-10%2& ()ti'ay 86 above, and the gripper is lowered to release the selected pellet to the
allotted cell.

The proceeding above described is repeated until all cells of the transport
tray have been occupied by the pellets. In this particular embodiment two grippers

10 83 work in parallel efficiently.

After picking up all pellets, the CSP plate holder 14a is left on the CSP plate
bearing table 75, and then, the table 75 is made to tum 90 degrees, moving to the
CSP plate holder storage area 88 in the +Y-axial direction. The fourth transport
means 89 carries the holder 100a to the putting in-and-taking out table 36. Then,

15 another CSP plate is put on the CSP plate holder 100a to resume the dicing and
transporting work.

When all CSP plates are diced and transported, the CSP plate holder 100a
is returned to the CSP plate holder rack 15 to be pigeonholed at its original address.
Advantageously the CSP plate holder 100a can be repeatedly used. In practice,

20 four holders can be used simultaneously by moving them in unison.

The transport tray 90 thus filled with pellets is transferred to the second
transport bearing able 92 by the transport means 91. As shown in Fig.1, the
transport means 91 comprises a guide rail 91a, a transverse arm 93 movable along
the guide rail 91a in the X-axial direction, and a pinch unit 94 fixed to the end of the

25 transverse arm 93. The pinch unit 94 is lowered to hold the pellet-filled transport
tray 90, and the pinch unit 94 is raised and moved in the + X-axial direction to carry
the transport tray 90 to the second transport tray bearing table 92 above. The
pinch unit 94 is lowered to release the transport tray 90 to the second tray bearing
table 92.

30 The second tray bearing table 92 can be moved both in the Y- and Z-axial
directions inside the dicing machine. The table 92 is moved to the second
transport tray rack 95 below, inserting the new pellet-filled transport tray into the
bottom of a stack of pellet-filled transport trays in the second transport tray rack 95.

As may be understood from the above, the dicing and transporting machine
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b A CSP plate can be sucked and fixedly held by an associated CSP plate
holder simply by applying negative pressure from the suction sources 64, 73 and 79
to the overlying CSP plate via its engagement holes 105a, 105b and 105c. There
is no fear of allowing the CSP plate to fall on the way to a selected destination.

Referring to Fig.9, a CSP plate 120 according to the second embodiment of

10 the present invention is different from the CSP plates 100a and 100b of Figs.2 and 3
only in that it has two minute through holes 121 made in each square section.

As described earlier, the CSP plate can be fixedly held by applying negative
pressure from the suction sources 64, 73 and 79 to the overlying CSP plate via the
engagement holes 105a, 105b and 105c of the CSP plate while it is being diced or

15 washed.

When pellets are picked up from a diced CSP plate one after another, and
when each pellet is fixedly held by applying negative pressure from a selected
through hole 103, the through holes 103 are allowed to be exposed to the
atmosphere one after another every time one pellet has been removed from the

20 diced CSP plate. As a result, the surrounding air is allowed to be drawn from the
open through holes, thus accordingly lowered the suction force. As a
consequence, it is liable that pellets are allowed to deviate from their correct
positions on the CSP plate holder 120, thus making it difficult for the gripper 84 to
pick up pellets from the diced CSP plate.

25 Referring to Fig.10, minute through holes 121 are made to be independent
from all of through holes 103 and suction holes 104, and negative pressure can be
applied to each pellet via the minute through holes 121 to hold fixedly the pellet
when pellets are picked up from the diced CSP plate.

The resultant suction power at the two minute through holes for sucking and

30 holding the overlying pellet must be lower than the suction power applied by the
gripper 84 for sucking and removing the pellet from the underlying diced CSP plate.
Also, each minute through hole should not draw a significant amount of air from the
surrounding to allow the suction power to be reduced. The minute through hole
121 has a very small diameter, preferably ranging from 0.2 to 0.4 millimeters.
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e ES b, 10415 0o

102Z! " @, #109%ZZ& The blaEEﬁﬁHHUlshbbﬁlmD'Hé@&iﬂé?@ﬂitga;ﬁértdr‘é%rﬁ&‘ﬂé&n(cbn rfittylWith
h& ()-10" y&10%Mh& ()-'1y&10%h& ()-' f9%0% h& (d) JOKKTLL [<17 10 h<10%
h& ()-!5l Aagoﬁmmgn)hodg $ 103, suction holes 104 and minute through holes 121 of the
overlying CSP plate holder 120, but it is not necessary to cut “in let” grooves
because the cutting blade cannot be broken when it conflicts with the elastomeric
sheet 130. As a matter of course, such elastomeric sheets can be applied to CSP
10 plate holders 100a and 100b of Figs.2 and 3.

The elastomeric sheet 130 may be applied to the CSP plate holder by an
adhesive agent, which is responsive to ultraviolet rays for reducing its adhesive
strength. When such elastomeric sheet 130 is deteriorated after repeated use,
and when it needs to be changed for a new elastomeric sheet, exposure of the used

15  sheet to ultraviolet radiation will facilitate the peeling-off of used sheet from the CSP
plate holder.

To suck and hold each pellet by applying a negative pressure to the pellet
via the minute through holes it is necessary that the CSP bearing table be so
constructed as to permit application of negative pressure to the pellet through each

20  minute through hole.

Referring to Fig.14, the CSP bearing table 140 comprises a base 143 and a
table 144 fixed to the top of the base 143. The base 143 rides on two parallel
guide rails 142. An elongated screw rod 141 is connected to the shaft of an
associated electric motor (not shown), extending between the opposite guide rails

256 142 in the Y-axial direction. The base 143 is threadedly engaged with the screw
rod 141, and it can be driven in the Y-axial direction by the electric motor.

As shown, the table 144 has duct passages 145 to communicate
exclusively with the minute through holes 121 of the overlying CSP plate holder 120.
These duct passages 145 do not communicate with the through holes 103, so that

30 the through holes 103 of the CSP plate holder 120 may be closed when it is put on
the table 144. Thus, the diced CSP plate is held by applying a controlied negative
pressure to each pellet area via the minute through holes 121, thereby facilitating
the picking up of each pellet from the diced CSP plate; each pellet is retained in its
correct position, and is sucked and held with a relatively weak suction force.
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- y applying negative pressure to them. Thus, any disposable such as adhesive
tapes needs to be used, and therefore, removal and collection of used adhesive
5 tapes and application of new adhesive tapes to CSP plates and associated frames
are not required. There is, therefore, no problem of pollution, and the productivity
can be improved accordingly.
The controlled sucking of CSP plates and diced CSP plates assures the
reliable setting and holding of such plates in dicing and transporting.
10 Use of elastomeric sheets permits CSP plates even though bent more or
less to be fixedly held on the CSP plate holders. Elastomeric sheets may be
applied to CSP plate holders with an ultraviolet rays-sensitive adhesive agent, and

then used sheets can be easily peeled off to be changed with new ones.
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nio( mdmduai pellets,
the CSP plate holder comprising:

a solid block operative for bearing the CSP plate thereon and having a
first shrface. a second surface disposed opposite the first surface and a thickness
extending therebetween in a thickness direction to define a side surface
extending about and between the first and second surfaces, the solid block
having a plurality of peliet areas formed on the first surface with each pellet area
allotted to a respective one of the individual pellets, a plurality of bores extending
entirely through the solid block between the first and second surfaces, each bore
allotted to a respective one of the pellet areas, a plurality of suction holes formed
on the first surface and partially into the solid block with at least one suction hole
allotted to a respective one of the pellet areas and a labyrinth of suction
passages formed interiorly of the solid block, the labyrinth of suction passages
including at least one suction passage opening formed into the side surface and
being in fluid communication with each one of the plurality of suction holes and
exteriorly of the solid block at the suction passage opening, the plurality of bores,
the plurality of suction holes and the labyrinth of suction passages disposed in a
manner such that the plurality of the bores are in fluidic isolation from the plurality
of suction holes and the labyrinth of suction passages.

2. A CSP plate holder according to claim 1, wherein the solid block is
rectangularly shaped forming two pairs of opposing sides surfaces and the
labyrinth of suction passages extends perpendicularly to the thickness direction.

3. A CSP plate holder according to claim 1, further comprising an
elastomeric sheet laid on the first surface of said solid block.

4, A CSP plate holder according to claim 3, wherein said elastomeric sheet

is made of a synthetic resin.
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surface, a second surface disposed opposite the first surface and a thickness
extending therebetween in a thickness direction to define a side surface
10 extending about and between the first and secaond surfaces, the flat plate having
a plurality of pellet areas formed on the first surface with each pellet area allotted
to a respective one of the individual pellets, a plurality of through holes extending
through and between the first and second surfaces, each through hole allotted to
a respective one of the pellet areas, a plurality of suction holes formed on the first
15 surface and partially into the flat plate with at least one suction hole allotted to a
respective one of the pellet areas and a labyrinth of suction passages formed
interiorly of the flat plate, the labyrinth of suction passages including at least one
suction passage opening formed into the side surface and being in fluid
communication with each one of the plurality of suction holes and exteriorly of the
20 flat plate at the suction passage opening,
wherein the flat plate is rectangularly shaped forming two pairs of
opposing sides surfaces and the labyrinth of suction passages extends
perpendicularly to the thickness direction and
wherein the flat plate includes at least twa suction openings with one
25 suction opening formed into one side surface of a selected pair of side surfaces
and a remaining suction opening formed into an opposing side surface of the
selected pair of side surfaces.

7. A CSP plate holder for use in dicing a CSP plate into individual pellets,

30 the CSP plate holder comprising:
a flat plate operative for bearing the CSP plate thereon and having a first
surface, a second surface disposed opposite the first surface and a thickness
extehding therebetween in a thickness direction to define a side surface

extending about and between the first and second surfaces, the flat plate having
17-



.U 10 U U!037G'10% U U & ()-37G'10% 0& () - VWZyZ8u\V7 - ,
L5 W

L $10A V]V & ()- " $10%& ()-!'D $109XA X\ & () -1 " $10U9\ ]\ & () -
O\o\ & ()- \ $10%p& ()- [0a?uvy 111115 -
CF4&$10%0 O & () - FA&S109& ()-, 2! 10% & ()- ,y/10%& ()-,- "10% & ()-

1° > $10%\ & ()-05678D5_= 1!1118 S$10%&" ()-! XS$10%&' ()-"10% & ()- (m0% & () -
10\ 10\ 10\f <109% & ()-5c! 9<z[< = 111/10% & ()- @ F" 10% & ()-y!\ &$10% " & () -
1y  S$10% " & ()-!6H S$109& () - S$10% & () - <z[< =

111/10% & ()-@F"10% & ()-y!\&$10% & ()- !;

0 i o o S i o Sl e o
AJHe{J/a\.?L 39| §E¥, ﬁhﬁ%‘{?ﬂﬁ%ﬁ ruﬁg r@&.&ﬂ%ﬁ%éjﬁ%%?@ of thidugh holes extending
UpWKra@f " itrouighsand’ bmﬁermm§andqemgd }suﬁ‘ﬁbes.seam\m?pgghhdlabmd L]
N e hechi SRR TS otatarSee. By o Sl Pl ps o te s
5 surface and partially into the flat plate with at least one suction hole allotted to a
respective one of the pellet areas and a labyrinth of suction passages formed
interiorly of the flat plate, the labyrinth of suction passages including at least one
suction passage opening formed into the side surface and being in fluid
communication with each one of the plurality of suction holes and exteriorly of the
10 flat plate at the suction passage opening,
wherein the flat plate is rectangularly shaped forming two pairs of
opposing sides surfaces and the labyrinth of suction passages extends
perpendicularly to the thickness direction and
wherein the flat plate includes three suction openings with two suction
15 openings formed into one side surface of a selected pair of side surfaces and a
remaining suction opening formed into an opposing side surface of the selected

pair of side surfaces.

8. A CSP plate holder according to claim 1, wherein the solid block includes
20 .a plurality of crisscrossing grooves forming a pattemn defining the plurality of the
pellet areas.

9. A CSP plate holder according to claim 1, wherein solid block includes an
identification mark.

25
- 10. A CSP plate holder according to claim 9, wherein the identification mark

is a selected number of identification holes linearly aligned and formed into the
first surface.
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