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-1- CSP PLATE CUTTI NG APPARATUS BACKGROUND OF THE | NVENTI ON §1 . .- Field

of the Invention The present invention relates to an appar at sD o‘?@i?wtti ng
. L w L. " .

ang separating (herei'nafter referred as "pelletizing") CSP plates into

théier individual chip scale packages (abbreviated as CSPs) or pellets to

puf themon carrier trays for transportation. 10 2. Rel ated Arts
Referring to Fig.8, a chip siégppgghﬂemméa@ ' as CSP pl ate) _
100 is conposed of a lattice arrangenent of seni conduct or—chips—timed W th

epoxy or any other resin material 15 in sealed integral form which cancel%e

separ at ed inmhﬁlli m | lets by cutting &ahs ;

cutting line 6’?% ' IP&EFig.Q, CSP plates 1 ! _

pelletized with a conventional dicing apparatus 110, which R d

in 20 dicing sem conductor wafers. A plurality of CSP plates 0 each

attached 80 d.carrFaeld pf kbendnyenhdABsive tape T, are stored in a

cassette 111. CSP t a q@ fgﬁe ;

t aki ng- out neans 1%3 §%aégﬁ%nigvé§¥g§?gﬁé]c§€§%f% g'ﬁlxs l%&i%n 2§Utﬁéng

on the first andppeparatig ingEter Yo fort 8 "peliletdzpngti Prplates
he fi E ' En(ﬂfé’ﬁe Ye ed ds lilekdgp yrge

113 turns toward the chyc

tahle_ 114, the CSP plate 100 .i.s rel eased a
laid on the dmfekthedreindividuad chipsscale RACKRISS x@ﬁ?%a&e‘ﬁﬁé 2%5’(5)
table 114 is i S AXI i ' G iteanpoRtatiage
where a pict tjirye)\b(%ilt%est ﬁpﬁlﬁt@eﬂgf?ﬂ%&ﬁfg&?ggagi ts cutti ngll I nes
101 and 102 with the aid of the alignment neans 116. Then, the chuck table

114 is novedjn th - axi.a lrection to permt the cutting neans 118 to
cut the CSP &I'ate %%%F&é‘rgssel ected longitudinal cutting line 101 with

the cutting Referring to Fig.8, a chip size package plate (abbreviated
as CSP plate) 100 is composed of a lattice arrangément of
gsemiconductor chips lined with epoxy or any other resin material
15 in sealed integral form, which can be separated into a plurality
of CSPs or pellets by cutting along crosswise cutting lines 101

and 102.
Referring to Fig.9, CSP plates 100 can be pelletized with
a conventional dicing apparatus 110, which is usually used in
20 dicing semiconductor wafers. A plurality of CSP plates 100 each
attached to a carrier F by means of adhesive tape T, are stored

in a cassette 111.
CSP plates 100 are taken out one after another by the
taking-out means 112, and then a selected CSP plate is sucked and
25 held on the first transporting means 113, When the first:
transporting means 113 turns toward the chuck table 114, the CSP
plate 100 is released and laid on the chuck table 114 where it is
sucked and fixedly held.
The chuck table 114 is moved in the X~axial direction to the
30 orientation stage where a picture of the CSP plate 100 is taken
to locate its cutting lines 101 and 102 with the aid of the alignment
means 116. Then, the chuck table 114 is moved in the X-axial
direction to permit the cutting means 118 to cut the CSP plate 100
along a selected longitudinal cutting line 101 with the cutting
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-2- blade 117. After cutting the CSP plate 100 along all 1 ongitudinal
cutting lines 101, the chuck table 114 is rotated 90 dggkfesi.sBRErERY t he

CSR plate 100 is cut along its lateral cutting |ines 10 CSP

pl at.e 100 is cut along all lateral cutting lines 102, ﬂuﬁumg&ﬂﬂm into
a plurality of individual CSPs or pellets. After being : e CSP
pl ate 100 whipdhdaag1zt,s i ndi vidual pellets retained thereon, is transported
to the washing area 120 where the separated CSP plate 100 ii shed a%g 1
dried, 10 and t henAftRs savdimg.thesFCHPaplate 100piong nalldopgitugina
w th the takipngis 1 , t s ' {i
CSP pl at es, g&&# Jﬁﬂ%ﬂ%&t %G]éﬁ-rgaﬁsgl\?gh.agp‘gééigni s&%gbgggsgyyg?hggo%%a? g?d
carrier F, i thetimehedc$P phatecldicimngutpatonyuitd lateralecuttiog\iines 102rs

Sha The cBr i Mbien Fap CoR platenabl £f v poos Lt Teberal Gitfifgctiiss o2,
transported 4q a%sg%ga%&h{ Pfto' 2 #fﬁré%ﬁ%?fdf HdBridlial tHme B pdueiey,

waf ers, the so pro ets nus ected to w re-bondi ng

packagi ng and ot heAferc bedingy gl letdized; frhe/iCSP gpLakertd avhpehdhass its
Different f h ] duct f P pl at s
SHERAREE ¥ N T e

such pel | ets 7Heh NP0 iwhet@ the’ sbparatedr cshi pratg D00 tismnaEhdd rnd drtiled,
assenbling lines of an el ectronics manufacturing factories

. 25 | f,
the dicidf amns shes, the separaged CSR pPlate intaken indiha capgetielll with
be pelletize S i CS lcat Pt S Q44
but IOdi sadvanszéléei(r)@]gas]%iﬁqﬁ% %éﬁ% ggs cg‘#ﬁg{ g:}%ﬁ%‘aél)ﬁe% rrluehr' tmrsggséaf gﬁl‘_&’
shi ppi ng. ForpgliastimedoesPi tpliatesscesach y lined seith i adhesivel yape eTs and

transported to a 30 | pading stage,where they are put_in canrier tr HolVA
usi ng | oadi nGFYRRATES .sa?‘eﬁﬁfgﬁﬁgg%@ Gt %’ﬂgﬁ &% Femp¥ed o%igﬁ%%&%ng
al S0 oper at Ol RGAR'A 101 | 2a¥ERy 1RAKyiSHMENPE st MENDa I ier trays
15 to be arranged at regular intervals therein, and the carrier trays
thus loaded with individual CSPs are shipped or transported to

assembling lines in the factory.
After dicing semiconductor wafers, the so produced pellets
must be subjected to wire-bonding, packaging and other processing
20 before providing commercial products. Different f£from such
semiconductor wafers CSP plates can be advantageously commercial
products simply by pelletizing. It is, however, necessary that
such pellets are put in carrier trays for shipping or transporting
to the assembling lines of an electronics manufacturing factories .
25 If the dicing apparatus 110 isused in pelletizing CSP plates,
the plates can be pelletized, and the so pelletized CSP plates can
be put in the cassette, but disadvantageously individual CSPs
cannot be put in carrier trays for shipping. For that purpose it
is necessary that such individual pellets be transported to a
30 loading stage where they are put in carrier trays by using loading
means. This requires not only such extra loading means but also
operators engaging in loading work.
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ne object of the present invention is to provide an app@ieshesHMBeslRehigoed

capabl e of pelletizing CSP plates and | oading carrier tra | Npdua
CSRs or pellets for shipping, thereby inproving the produ S
and.substantially reducing the 5 cost involved for packagi ng.

To attain this object according to the present invention an apparatus for

di & ng CSP pl ates ¢ gl IV x 3 a4
transportat| on corthr SxJet pELHe PRadil 1 el ioh LS RreRidein b ar s
jigs for hol whighC$e papable pfbpbeliekiging CSP pikteg andeloatédg) cgruier

f he ji k d ' P pl S '
whi ch Cp pi SEBYE T IATPSaHAT I REYS, St be1 Tk il ShiBLAgy . EhERebY
on which a CShppbetiagCehes @rcthidtiftity SESPd ahd betant 581 Bg g thke

out fromthe cassette, neans for putting the so taken-out, selected 15 CSP
plate on Bn §96&cAavedvedy foxhparkaging: §o5nshABPLRG-t aki ng- out tabl e

nmeans; _first transgQrl.ddig: A ' -
Conby nat i on rom th8 3Ty bR EERALAY o Eng Pradie ii¥ert bn an
for cutting apparepasafomndiciagCHP platesvinto dndividagl pekiatd ke fiiPthem
pl at e-'and-j ig conbi pati.on being held 20 on the working table; second,

t ranspor t i ngOReSHT I trayafe t@?ﬁj‘qwtjaﬁf%F’ﬂF‘H5158§ spegstiieaciig xagk

separated in s TRVE I ) ' Wast
Tabl e Lhird Ay P By L EE TS Aty A e X (epeans
pl at e- and0 | i Forokakiag e gelected jwghouy €xbimethe Jigeiramk 260 peakrygang

Labl o 1o put tERBRRORE.BF, 18,4 oR F1kEe BRonuS, oFRE i el Bisil miteed, Hee,
area; and fobirblaghtaaafolaiddofi@oastépransEiePOTd idilsitte/ talde bnowhied a

pel | et picki Egug table to the jig taking-out table, neans. 30 Wth
thi s arrangefSRt Ptabe ragsette isPuls meangcfornbakingasalagked S§Shplate

LR, o SOE A B .01 R, £ ButBRA S ag GO LGI NSblEEted
pel | eti z1;g- E8R-pLake op ap@Eastciated jigy twheich dsplabd on the jig taking-out
table means; first transporting means for transporting the CSP
plate~and-jig combination from the jig taking-out table means to
a working table; means for cutting and separating the CSP plate
with a cutting blade, the CSP plate-and-jig combination being held

20 on the working table; second transporting means for transporting
the jig holding its CSP plate cut and separated into individual
pellets from the working table to a washing table; third
transporting means for transporting the so washed cut CSP
plate—and-jig combination from the washing table to a pellet

25 picking-up table; means for picking up individual pellets from the
pellet picking-up table to put them in carrier trays, which are
laid in a pellet transferring area; and fourth transporting means
for transporting empty jigs from the pellet picking-up table to
the jig taking-out table means. _

30 With this arrangement CSP plates can be pelletized and
carrier trays can be loaded with CSPs or pellets in one and same
apparatus, requiring neither extra loading site nor operators
engaging in loading work. |

The pelletizing-and-loading apparatus may further comprise:

- 3 -

THIS SHEET HAS BEEN
REPLACED '




e

REPLACEMENT SHEET a first tray rack for storing enpty Gglskhdaftas By Repdaced
second tray rack for storing pellet-|loaded carrier tra ay
carrying table for transporting enpty carrier trays fronﬁmg‘m‘“glm\luy
rack to the pellet transferring area; a second tray-carr e ror
transporting pellet-loaded carrier trays to the second tray track; and
neans f or arfibsseriray redk dor stdedngaempty ¢arwier rtaraydie o sesond tray

tray-carryin able to the seco tray-carrying table. Each jig. ave
Sl ors o r BBeke HakacSEor TG BOLIebr Lhadec SaRFias, FraYar AaclthcFEny-
allowing th i : %n?lt j ' '

t he ove?l yi ﬁgﬁi&%ﬁg%ﬁ@goﬁ%\%ﬁ%ﬁﬁlgh qgae}%éf efl r?e lylb%/f‘?ﬂgg:liﬁzﬁ tfliﬁggt
pattern havtumgyardack 3o thetpeahl ¢t toagisfieairdngareas ondesond bnagotarrying

therein, . the first suction through-hql assy t hrou t he thickness of
the 1o 8o EaDLECERE Faabat P et Cogat e BF SHEdEtATS o EhRopRPGd
tabl e,. wher gagyttyncier and nidiiid EBrRat£ts FYPiHY pal Bobi-18ad8a e ier FREHsON
sel ected sides™of the jig for inserting suction pipes extending fromthe
sucti on soufgemvthet farsbnbury-passydng habdei hot ‘hgef secondstraydcaryyingr d
transportin agg ns, thereby permtting the CSP 20 plate to be held on the
jig by suction. The suction pipes extending fromthe first, second and
third transporti ngackajiyy mag lﬁi@émdtémm?ﬁbavesmide/ﬁnmﬁm éblaetdeeed

[ pi nch f he t her ebet ween_ f or
£ Ay

CSP pl ates and, at the same {ine, physical i
hol di ngiq heOBakes sprface, therehy ajowing she %ﬂ%&@§ to frayersasmthe

i nvention wiskl Jpe-pidebak f QYicha kL 23
cutting- an\(lj\’;iboadl ng a%&%%éﬁﬁ%% Pngﬁ%o oneycej%%géd?ﬁ?r}i%ﬁits?eel&geg‘elﬁf
i nvention, eacbhsquasédefinedbyotbenidtivice pattesn Baving £ iDESCRISELON

apparat us abPEPHONGRPGS, AEl sERER hekidh, Holhd Radd AN ROCHRd riret,
gg F)0 Bleateé anghieteanht R odghHobé s ity VhrduydC thecehicknéss Sf MY Giigotbhe
15’

communicate with a suction source provided to the working table,
whereas the second suction holes communicate with vent holes made
on selected sides of the jig for inserting suction pipes extending
from the suction source via the conduit passages made in the first,
second and third transporting means, thereby permitting the CSP
20 plate to be held on the jig by suction.

The suction pipes extending £rom the first, second and third
transporting means are adapted to apply negative pressure to
selected CSP plates and at the same time, physically pinch the jig
therebetween for holding the same.

26 Other objects and advantages of the present invention will
be understood from the following description of a cutting-and-
loading apparatus according to one embodiment of the present
invention, which is shown in accompanying drawings.

30 BRIEF DESCRIPTION OF THE DRAWING
Fig.l1 is a 'perSpective view of a cutting-and-loading
apparatug according to the present invention;
Fig.2 is a perspective view of one example each of a CSP plate
and an associated jig for supporting the CSP plate;
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Fig.3 is a perspective view of another exanpl e of eacltpﬁsghe(géf’ Bl.akesand an
associated jig for supporti g the CSP plate: Fig.4 i's

sectional view of a fragnment of the jig taken along thgm mﬁﬂ ulFi g.2;
5 Fig.5 is a series of perspective views show n be
taken out; Fig.6 illustrates neans for making a decision as to whether or
not a correct jig Ls.sel e ' . - o F | I SPeL osye
view of a CSP pl at gigﬁgfﬁtga gg%ggﬁgt%g%e@?gp éﬁ{)ﬁhgﬁ%%n e% ié\;;l%?l v?e%P oTS a
CSP pl ate; aplaftiegand iah aspocipted jdgvifew sippoditdngy thep&S®t pdatehi ch
has been hitherto used.ip cutti CSP pl at es. TAl LE SCRI PTI ON . x
PREFERRED EBODI MENFigs4 18 an eFEgFGstfﬁ)ﬁﬁ%l%Pﬁg&Wa? saD%GaHB‘P%?F ﬁﬁbﬁ g
separati ng ' | RAing Qual j )h.pel lets to put them on
carrier traﬁpa?%rlp{a?%#$gt?ltéagﬁ%ﬁ %Plgﬁsgﬁ S i_l to be cut are contained in
a cassett® 13, andFiigeSchssetseries ofperspectivsvicws sbowingshouwtjigs gan
cassette table 12, which can be raised or |owered. 20 Ajig rack 15
i s | oaded wi ¢ FaK6R QY% of jigs 14 of different types. Each jig 14 is

used to support a geheet £U16SCrRtes mebhaVfolremiRing o decibliol §s!td ahiethegs
each of different kinds 14a, 14b, 14c and 14d are stqred at different

addr esses, i OF notNgs cprrects el is sedested foy i@, given CSP pdetes Each

kind of 25 jig is signed .t 1L sa.Sel y (o] _Rhat.e ;o .
fitted thereon. Spgg'sf?cg'(lgl 37 gﬁggh%rtf’fgg g}"%ﬁ;s?faéee?ﬁ %’%?Forgir}laoﬁlpa??i%ée,
and suchigl ots arepdigngnigoacperapeetive vtewcofdat ¢pP plaCsp phdte in
ternms of its size, _thickpess and gel et sjze, .the .ebj}/ not causi ng ttrlua hh
cutting bl ade to b&igadgh® HPSrRR Gﬁﬁl@?l%%oguﬁﬁ%‘rq %Ppgapﬁgugg wiich hias

over|ying CSRlatd i i8] Hbdd!tin Aty dspndliated, the CSP plate 11 is
flat, and car%%é?separat edqflbnto a pl ura?ﬁy of “i ndi vidual CSPs by cutting
crosswi se along cutting lines 16 and 17. The jig 14a is a flat plate, and

s designed 4o HUNKY prdtRiPiToN Ur® PikrErkeD” Husdistiei | © and

15 Fig.l shows an apparatus 10 for cutting and separating CSP
plates into individual CSPs or pellets to put them on carrier trays
for transportation. CSP plates 11 to be cut are contained in a
cassette 13, and the cassette 13 loaded with CSP plates 11 is put
on a cassette table 12, which can be raised or lowered.

20 A jig rack 15 is loadéd with a plurality of jigs 14 of
different types. Each jig 14 is used to support a sel_ected CSP
plate 11 while being cut. In Fig.l four jigs each of different
kinds 14a, 14b, 14c and 14d are stored at different addresses, i.e.,
Nos.l, 2, 3 and 4 respectively in the jig rack 15, Each kind of

26 jig is designed to permit a selected'type of CSP plate to be fitted
thereon. Specificallythe jighas slotsmade inthe formof lattice,
and such slots are dimensioned to meet a selected type of CSP plate
in terms of its size, thickness and pellet size, thereby not causing
the cutting blade to be caught by the underlying support while the

30 overlying CSP plate is being cut.

As seen from Fig.2, the CSP plate 11 is flat, and can be
separated into a plurality of individual CSPs by cutting crosswise
along cutting lines 16 and 17. The jig l4a is a flat plate, and
is designed to support the CSP plate on its rear side while and
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a lattice pattern of slots 18 and 19 corresponding to

of cutting lines 16, 17 of the overlying CSP plate 11, has
one.first suction hole 20 at its center 5 and two secon 21
di agonal |y made therein. Fig.3 shows another exanple each of CSP pI ate 22

and jig 14b. ebaa &BCep|Béind it RN EEparated. nSpedbfiddlly4hafldthplate
has numerous slots 25, 26, and suction _holes 27, 28, conp aredvvlmr_t hose % e

Fig.2, accordfaghesn datdiae patkerpraf rﬂ-q'*eﬂ 48 apd’ 19 cornespq

Féﬁg?t n9Tnnl a8t ibkdpd€ferior BRECING T idits 35,287 %@%ﬁ‘@%’%ﬁ?ﬁ plate

FramTiray o oot ?ﬁ°hds‘§‘3§“é3"a§'£“é“’f‘”'“‘ﬁm‘ K ?a?ffﬁ;??”

il brupamoghue it g et wian
R x gt Secgr:]tg @ke52: Qn&afﬁfslliﬁ‘ m cee

t hi ckness of a an ach o sucti on hol &s
conmuni cat e plaltethavemmnéndusscﬁﬁtlag himes 2 3yi a4ecmtdnthepasgmn3mem

within the ji a |dent|f| ts
surface. The® S‘&iﬁta?sh ggnad}‘il%? hoﬂ.e&%apﬂ Q%!P%’% %Fﬁgﬁéeﬁﬁﬁ%?'
apertures 34 goRee-din g& p&@"vﬁ.ﬁ&n@f mubB mbte pelfiietsi, nstance t he

identification mark 3371 S given Py three apertures 34 lined_ in the | gl4a

of Fig.210and the Resﬁrrmgawcmqm?f lagdin s they digbl4a Rassh %Mﬁﬂte
l1ned at °”ez§§re§§5 rgi g&'}ﬁaaé g’enln?{!ﬁ Caxf ﬁ:uc?fm%(f ogg %‘it%fsfqéé apy, %%nt

bar codes may §an i on mar er ring (A,
jig taking i holes 298ki 30 and 3Jln|alre3§dapte§ hoswd!mmwﬂ@ttg ﬁmtsﬁ,r mddmi Jamgl

rack 15. The t aki ng i n-and- uni t 35, ude . a ri
37 having a ﬁévlg' %?QO‘F pipes ft7 &Iégl ete q.gg oﬁ’af:'alﬁ%%ggpggﬁgggr’@n
its front si g@anale®, é@bbha%rﬂsgoﬂ&ﬂﬁﬂeahetw&ﬁdwmmé SoBting mealss
38, and a table support 39 slid riding on the opposite guide
15 74 respectively, as descr:.bed later indetail. ReferringtoFig.4,
each of the first suction holes 20 passes through the thickness
of the jig 14a, and each of the second suction holes 21 communicate

with the vent holes 29, 30 and 31 via conduit passages 32 made within

-6- even after being cut “and separ at ed. Specifically tl[rlJ]e eetlﬁ Jﬂe@nt &éﬁl has

the jig 1l4a.

20 Each jig has an identification mark 33 on its surface. The
identification mark 33 is given in the linear arrangement of
apertures 34 made at one corner of the jig, as for instance, the
identification mark 33 is given by three apertures 34 lined in the
jig 14a of Fig.2, and the identification mark 34 is given by two

25 apertures 34 lined at one corner of the jig 14b of Fig.3, In stead
of such apertures bar codes may be used as an identification mark.

Referring to Fig.5(RA), a jig taking in-and-taking out unit
35 takes a selected jig out from the jig rack 15. The jig taking
in-and-taking out unit 35 includes an upright wall 37 having a pair

30 of first, vertical guide rails 38 parallel-arranged on its front
side and a vertical slot 40 made between the opposite guide rails
38, and a table support 39 slidably riding on the opposite guide
rails 38. The table support 39 has its tail projection passing
through the vertical slot 40 and threadedly engaged with a vertical
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rails 38. The table support 39 has its tail proj ectm@h&mggagg fcaHgh the
vertical slot 40 and threadedly engaged with a verti od (not
shgwn) on the rear side of the up right wall 3 . A m)ﬂmngul&@ as its
shaft connected to he vertical screwrod, and the ta noves up
or down along the first guide rails 38 when the notor drive 41 is rotated

inzone or thegdekerod (hé&E€CihdWn) UIE thabreas upids toBthaﬁpm.ghtrwallsaa'bonQ
horizontal guide rails 42 laid on its surface in_the Y-axi al ectl ontrﬁ
]

a jig tabl e F@tamdrive 'éllathaﬁ st ﬁbaﬁ'érfi’%ca#e‘btﬁod@hﬁa?'?%th?a A
d 36 t d f ]
d;: x?ng ?hgsjaﬁfg%%ﬁ gagg (kaﬁ:g'eggn © %Iggu r%% {}gov%g &ﬁﬂi@%ﬂg@%ul@e

direction. Thailisg %abhensﬁhesmeqorpdrnivan 4b mtmttaxedrewansom dgmrthe other

detecting_the, identification mark 33 of a selected jig 14 on the jig table
'36. The dbt eSO 46 is a |inear array of four optical sensors 43,

each conposed of a'rgla% tasie- ;?léftf‘@ﬁhﬁgeéltpﬁ&doi kb8BhA| ARk Vadrr£] iEde

The det ector neans IS uUuse mak INg a déci sion as to whether or not a
selected ji gnas:.ihsn %maadnonymmsmefawnm the Yeasiabodiveckion; apd & ddk

Leing the | | Fable b Ei8els] s1dREIT R Enb HER fohval MRIAE dd 14 062, Tande
and down to heldle ddicks!3680iid fikerD HOMuIe Il@uqn.ﬁifdﬁmalh@:ldwdf a:the/vlﬁaﬁrlea

sel ected jlg 14a is stored. As shown in FI%. 5£B) the j tablg m).\ied
in the +¥axisuppanteddi faridriving theigig: fable g angt Pgsﬁgfan

deci si on as tﬁt ng,l tlﬁfé' vi& 358! E’%‘&t&bﬂ 14‘f‘h S%i% %id%rjg td \@%ﬁ_ﬂﬁfﬁj{&h

25 plate sel for  Cut |ng erring t cl sion
44 conpri ses detettdw aehns WWprnﬂehectsngnﬂheti:denbiﬁwabmnmwkt@ ofh&a

d |1 trat t | K 45,
Teans 96, 11 FalaniRs iim o on oty £alete I e The J8ESSHOFIPPRREAEIs 2
means 49 and 1d{ehy ”&f‘féjr NB£MEYLY et idel CaBhEEYs Ma3)S et esompoBed of a

required controls on the
15 light-emitting element and a light-receivingelement. The detector

means 46 is used in making a decision as to whether or not a selected
jig is in conformity with a CSP plate selected for cutting.

Assume that one of the jigs l4a is selected and taken out
from the jig rack 15 by using the jig taking-in and -out means 35.

20 The table support 39 moves up and down to be at a level which is
somewhat lower than the level at which a selected jig 14a is stored.
As shown in Fig.5(B), the jig table 36 is moved in the +Y axial
direction to crawl under the selected jig 14a, making a decision
as to whether the selected jig l4a is in conformity with the CSP
25 plate selected for cutting. _

Referring to Fig.6, a decision making unit 44 comprises a
key-board, a CPU, memories and other electronics units. The
drawing illustrates functional blocks, i.e., control means 45,

 detector means 46, first memory means 47, second memory means 48,
30 third memory means 49 and data inputting means 50.

The control means 45 performs required controls on' the
processing of data from the data inputting means 50, the storing
and retrieving of data from each memory means, the making of data
comparison between selected memories, the making of decision and
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processing of data fromthe data inputting neans 50, the storing and
retrieving of data fromeach nenory neans, the nmaking of data conparison
bet ween sel ected nenories, the nmaking of decision and ot her functi ons.
Thé detector means 46 may be op ica. sensors if the identification nmarks
are given in the formof apertures (Fig. 5), or a bar code reader if the
I dentificati r lkven in the 5 formof bar codes. The first nenory
means 47 sto?ggg?hgﬁpggﬁfﬁ?rcation nunber representing the particul ar t{ﬁe
e

of CSP plates to bfheutdetectdmwmeanst hi6 f mayovbeg opdilicall . sgugoss1 i)
I dentity Number |denti Nunbey Identity Nynb ldentity Nunber | dentit
Nunber of CSP 1"3%}!{0@8@&5#&%‘:9 cﬁl‘égblﬁ‘l gf’@ g%]Fm aaeg%élre& ?géﬁg) ’

plate 001 oy a bar code reader ifthe identhFacREIcH AarkBPaLE given in the
i dentification nunber by the data inputting neans 50. Fromthe

i denti fi clti Sermuefebarheodess of the CSP plate, the thickness of the CSP

pl ate, the size of I rt ixqu :ﬂ-ﬁ{t%r ' nbi
contents of the se@gﬁdfﬁ?rg%%?%st 'ﬁ\ze‘l!l e%%ﬁ}lléc)gtlon rﬁ? er d|Hsﬂa z
three- 20 dirgpresenting the partigilar typecoff @fFeplatebetober auby dasghiown
the identificgation nugher ,001 to_be_stored in the first nmenory neans 47,
i ndi cating t A& f dnghFableddntification nunber is 001 are to be
cut. The second nmenory nmeans 48 stores apggf&rgnce table showing 25 which

CSP identjificat — ."s“ﬁ—w .
nunber; at ag m@% Mdel ijfb%sl%%ﬁmﬁeé §i Sof rie:g?b%m
what size the N y r)(?ﬁ’atg re pf | onghtUdiPia |y
and laterally, e as shown in the follow ng Table 2.

15 The operator inputs the identification number by the data

inputting means 50. From the identification number the size of .
the CSP plate, the thickness of the CSP plate, the size of pellet
and other particulars can be determined from the contents of the
second memory means 48. The identification number is a three-
20 digit number. For example in the Table 1, the operator inputs the
identification number 001 to be stored in the first memory means
47, indicating that CSP plates whose identification number is 001
are to be cut.
The second memory means 48 stores a reference table showing
25 which CSP identification number corresponds to which jig mark and
aperture number; what address of the jig rack the jig of desired
type is stored; and what size the pellet has and how many pellets
are arranged longitudinally and laterally, for instance as shown
in the following ‘Table 2.
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Table 2 CSP Plates' jigs' Identity Marks; Addresses in Jig Rack Pellet S| ze

and ldentity Nos.  Nunber of Apertures O her PartlcuTW$1edﬂﬁ§sBeenRg
3 1-1 10 mm square 1-2 1-3 4 pi 14
| at er aI |y and 8 pieces 10 mlm m,w[w
| ongi tudi nal ly 002 B, 2 2-1 5
6 pieces arged 15 2-4 | ateray and 14
pi eces | ongitudinall y 003 C 1 Table 2 3-1 3-2 20
3-3 34 004 D 4ot—4-2-25
4-3 CSP pl atescsi’maﬁe'm | Hids CRIEtiRfMakeD & rAdwe%sss | Pelletj Siggand f
i dentificatiop nﬁﬁﬂﬁybﬁ% PRDAHHSEAPRHTRE |- whlc VthérPanidulast or ed at
address Ngs. 2t 1 2-3 and 2-4 of the ||c1 rack 15 Each pellet frdm 002
CSP plates is aog uare witQ ape side § mmligpg, and Msﬂgﬁe pl atg can
be divided in timeg 14 'pellets. THe thi 8 menory rreans stores the
identificatioph mark of a selected jig,[ whicpgis bein ejig
taking in- ang 35 -out {table 36, as sHown ijp,the foll [abl e 3
|Detecterdl Results A 3 40 ThHe identificati g jig
I's detec 8 by the det¢cting neans 46,] as descri bed
stored in the[Ti1st mefor ns 47 and th econd ng gl S 48 arle
i nputted by upi t he dat ?’%utti ng neans?i:;, nﬁn%@l@
23 6 pieces arranged
15 24 laterally and 14 pieces
longitudinally
003 C 1 3-1
32
20 3-3
34
004 D, 0 4-1
42
25 43
44

CSP plates of identification number 002 conform with jigs
of identification mark B (aperture number: 2), which jigs are
80 stored at address Nos.2-1, 2-2, 2-3 and 2-4 of the jig rack 15.
Each pellet from 002 CSP plates is a square with one side 5 mm long,
and the 002 CSP plate can be divided into 6 times 14 pellets.
The third memory means 49 si:ores the identification mark of
a selected jig, which is being taken out by the jig taking in- and
. 36 -out table 36, as shown in the following Table 3.
Table 3
Detected Results
A, 3

40 The identification mark 33 of the jig is detected by the
detecting means 46, as described above.

Data to be stored in the first memory means 47 and the second

memory means 48 are inputted by using the data inputting means 50,
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-10- which may be a key-board 51 on the front edge of t 'STI?SIHa ¢t Replaced

pel | eti zi ng- and- | oadi ng apparatus 10 of Fi The deci sion 4
permts the operator to store the identification nunber 11 to
seen from

be“pelletized, for 5 exanple 001 in the first nmenory neans 4/.
Fig.5(B), when the jig table 36 is nade to craw under a selected jig l4a

(type A) in i i a 54,50 egli an d t SEi $hbNeEpr
th}é[ nunber o*’ﬂigfﬁsl ﬂﬁgngléf %c]acg' oﬁoggzeirts’&rgg, Egﬁdffﬁ@ti %éelﬁ% ?Fc%??oﬁsgpgftagrée
number thus geliettding-anddlonding appabattubi 10 oEnPig.ieans 49. As seen

fromFig. 5(A), the light, emtti el ements 43 throw their beans of 1igh
to the apertures 3Eh@rdeGiSiRR W§64ﬁm%?ntg?e IW% %ﬁ Fgo}:e
directed to $aéh . ' edtukt PP Uo Ies ped leked zeld, efigkh
of bright nesi‘;ﬁ\%her eagﬂfﬁgaﬁgsn%lg%% clffgﬁ?c\i/\)hlgch IS di?ect g%qto a sel ect ed
aperture bs ekempde 00lpasstheeférstomgnoryamesng #vVetle or no reflection.

Thus, the apertures 34 nmade in.ih ected j4 6 i

of reflections. R %ﬁq%gpgm&'bg%(sﬁnﬂw ei‘g‘é#‘%ﬁ%ggﬁgeiﬁg%g%% kgh‘g?‘si
20 three apgphHeres s¥ldttdd igota qRypera)Misl ene :ﬁ‘gﬁ_rjab@: 1%) e dppecBihgs
two apertures 34 nmade at one” cOrner. sune that the %,14c,of Té%e C has
one apertur emeansadé detests cik dqy texms ofathe Humber pfjiss fgsptpipgatign

aperture 34 rei I i |4l ' '

7o taking | APERSUISRY Bad) thd FAUREL et fort et b ufie, S BBcetted
di rect ed1 r oamdhetbeed lingkheethirdngembeyemeand340ki g. 5A) to the three
apertures of the jig 14a of Ty

e A_ the three ans.of .lig are. ref ted
wi th mni num st renBBrBegn tﬁchhgf‘rgsaw}ner‘é‘é%m%r @W‘&gg?ﬂg %i@“%‘é‘éﬁn%(# %f‘Fth
is reflectedyypt | i tg?é),; | 1 Id BBSS
30 34 can b(13:%:%')'t%(r)lltd %ﬁllntggé gﬁi}%ee%? ?Eﬁs dei-h"t&%éfﬁih'litr‘llggfE ﬁ%h%\%ﬁi%?ﬁgéMq
as Type A aftet beameofil 1ight iwhirah fiiscdireated toothel aperture-freeared A8

nerory eans 49, ALLer b 0RALL Y109, ENE 9VGE) ShHh 140 BHARHKRSUP Wheibad he
15 beam of light which is directed to a selected aperture is allowed
to pass therethrough, causing little or no reflection. Thus, the
apertures 34 made in the selected jig 36 can be counted in terms
of reflections.

Referring to Figs.2 and 3 again, the jig l4a of Type A has
20 three apertures 34 made at one corner whereas the jig 14b of Type
B has two apertures 34 made at one corner. Assume that the jig
1l4c of Type C has one aperttire 34 made at one corner, and that the
jig 14d of Type D has no aperture 34 made therein. If a selected
jig l4a of Type A is laid on the jig taking in-and -out table 36,
25 and if the four beams of light directed from the four light emitting
elements 43 (Fig.5A) to the three apertures of the jig l4a of Type
A, the three beams of light are reflected with minimum strength
of brightness whereas the remaining one beam of light is reflected
without losing its strength of brightness. Thus, the apertures
30 34 can be counted to be three, thus identifying the overlying jig
l4a as Type A, and the result of identification is stored as A;

3 in the third memory means 49.
After identifying the overlying jig 14a to store in the third
memory means 49, the piece of information indicating what type of
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nmenory neans 49-, the piece of information indicating sBﬁqummﬁl-
jigis laid on the jig taking in- and -out table 36, th

deci sion as to whether or not the contentes of the flrst

means 47 and 49 neet the corresponding relation stored in t e sec

means 48. 5 Specifically the content of the first nmenory neans 47

(i se. the tygig %S%EJ.H tgl?eﬁhé SjiYPtaxdng fhe sRAl-AIt HaBle 36) rhereohtyol

means 49 (i e type J1g) I's A and then, the corresponding relation
is 001 v. A 45 makes decisioncgsrkp mmhpmanmm&hm@nte%s of the first

ot ornined 8L EHEEN PeRby dlarniia 7 Bad 85 dEG Rl Berbetihatag ko1t ion

001. The tabb%o&éap%t t&% Is%cbﬁuseéu@rbl ielb@st @8support the jig l4a thereon
(see Fig.5C), and then, theke takln in- and -oyt table 36 is m)\g?d
Yt H‘h&n

the Y-axi®l direct Bpacificak mejqogi ent of the iyt pempry peaRs
the table S“J‘Eﬂ%r i:gég &f dgd éigtgg )tfé’ JOois eggghf’ﬁ'é dcﬁx‘iﬂn@éﬁ%ﬁ%ﬁ d: hﬂm@ﬁ’@

so that the rng in- appears on t

pel | ]frt i zi ng- meats 48d{Hoe apyive dype of. jizn) timeAgoandakhen thaeccmreepmdang
the first and secqnd ge 20 nea s 49 fail .to nmeet the

cor respondi n§ eliéitaﬂnoﬁsﬁdyﬁlgd Aas OEQ%&MQHQ%?P%M Eé’m?ﬁgso%‘rl Jihen
Jig lda is d%h%r Bhgfg?genﬁénﬁéeiﬁf%dﬂrﬁ@djta%é h&l%Ptﬁb%ﬁeﬁlylnéfﬁ@m&
the operator o 'S ct on the nonitor display 52. Even if a selected,jig
i s storelifat is deveymineddsbemaebintholding kb, C3Mplaty ebiidentidi o
hol di ng the counter P plate, thus avoiding the situation in which: the.

cutting bl ad&Faraged by bei ng caught by the underlying jig, which _has
no correct |atticerhattebleosuppoit 3®lial radsed ahtitoléite suppart tife tjh.g

30" rsult o4 Eneiea (Feg BASLRC)F <PPACEhBR: LRSI tALREAT A Tt
J1g. table 36 is moved in the Y-axial direction to take the jig l4a
15 out of the jig rack 15. Then, the table support 39 is raised up
to the highest level as shown in Fig.5(D) so that the jig taking
in- and -out table 36 appears on the CSP plate pelletizing-
and-loading apparatus 10.
On the contrary if the contents of the first and second memory
20 means 47 and 49 fail to meet the corresponding relation stored in
the second memory means 48, the overlying jig l4a is determined
to be useless in holding the CSP plate 11, informing the operator
of this fact on the monitor display 52. ‘
Even if a selected jig is stored at a wrong address in the
-26  jig rack, the jig cannot be used in holding the counter CSP plate,
thus avoiding the situation in which: the cutting blade is damaged

by being caught by the underlying jig, which has no correct lattice -
pattern of slots relative to the lattice pattefn of the overlying
CSP plate; or the CSP plate is damaged by the cutting blade as a
30 result of the offsetting of the lattice patterns of the CSP plate
and jig.
Thus, the jig l4a which conforms the CSP plate 11 to be
pelletized is selected without fail, and the correct jig l4a is
put on the jig taking in- and -out table 36. On the other hand,
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Thus, the jig 14a which conforns the CSP plate 11 to be §h¢eelﬂasﬂeml aced

sel ected without fail, and the correct jig 14a is put on g in-
and -out table 36. On the other hand, -2- the CSP pl a d out
frdmthe cassette 12 by the CSP pl ase taking-out nmeans 5

direction to be put on an endl ess belt conveyor 54a in the tentatlve

storage areaggg 95!?&1%?3 1£ 90 BiBhed it BYBM Ll LABsEeRE £ 1y ERE M IpIGLe

that 5 the I ST pu a predeternined position r Iatlveto an
over | yi ng CSEaklmigeouar means55.3 'ﬁJnertha hex-mqil alixradtion ttarks cpubdonoan

E:g(rarjl la? éga iggﬁj MZI‘?@ P(ﬁ)fg’tF ac&ﬁ'p p?eglegt?)ﬁﬂ% FEPE%SF 8%%% Shai|

10 56 extending '-E hbBelt ééh@é g | h8fesih 8RE00t-3:eth B gl Febyibhngd ¢hiate
57 nmovabl e al ong the | ateral U|de rail 56 and a r|S|ng and- descendlng

carrier 58 mthabCgPrplatedlioisiputirava Eredetermingdposidions& edatiye to

carrier 58 has sucti.on_ne urf

descends unt PP AVEL, M&H%?%Bﬁ%sa% éﬁl‘#’]%ﬁ ‘rf"lﬁ ﬁ%ﬂ %%C@é]g ﬁia‘?% 11 is
tentative sterangfereedto €he Hhgnldahen Ee Py ﬁ:akh.n@ outekahdardnhehble
onto the risi ng and descendl n%ﬁc]arrl er 58._ The CSP plate 11 is rai sed and,

at the same 8@ Sa¥r&?ifal5 di rection to be brought just

above the jig laa ‘iﬂ 'éd.% bigtfaaé‘al 58 sd B en i 16kBRLI i ite rail

rising- 20 and-descen carrler descen to put late 11 on
the jig 1l@8a, 5énextémd ity im bhe Iiramarledmummpmetmmmt sedfmrupningo

bl at c- and. | | GERo TaROYABLE B15AG), SR, oEaTelo oA, Aty SRLPBSGE BYotRE~

first traHSpahu%mn@Oca%her 58 nﬁ@&biyfﬁbuﬁtédsﬁ@rﬁh@mSB'ﬁ.O The
conprises a laongitudinal bridge-Iike el On%[&nl on 62. extendi ng above, fra he

jig taking i risdmg—apd—dessendd gamm% hagguationymeaps SHon; its
o O G g G ERE S AP LECTIo0s Hicblofthedid 3o put

15 on the CSP plate 11 in the tentat:.ve storage area 54, and then,
the CSP plate 11 is sucked and held onto the rising-and-descending
carrier 58. The CSP plate 11 is raised and, at the same time, is
moved in the Y-axial direction to be brought just above the jig
14a on the jig taking in-and -out table 36. Finally the rising-

20 and-descending carrier 58 descends to put the CSP plate 11 on the |
jig l4a, and the CSP plate 11 is released from the suction means
59, so that it may be left on the jig l4a, as seen from Fig.7.

Then, the CSP plate-and-jig combination is transported to
the machining table 61 by the first transporting means 60.

25 The first transporting means 60 comprises a longitudinal
bridge-like elongation 62 extending above from the jig taking in-
and -out table 36 above to the machining table 61 in the X-axial
direction, and a jig carrier 63 movable along the bridge-like
elongation 62 in the X-axial direction and up and down in the

80 2-axial direction. The jig carrier 63 has three suction pipes 64
for holding the jig.

These suction pipes 64 are fitted in the three vents 29, 30
and 31 of the jig 14a (see Fig.2) to hold it. Negative pressure
from the vents 29, 30 and 31 is applied to the CSP plate 11 via
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30 Z-axial direction. The jig carrier 63 has three swmsh@émggmglsR effceli OF

hol ding the jig. These suction pipes 64 are fitted in s 29,
30.and. 31 of the jig 14a (see Fig.2) to hold it. Negaim ”Hlﬁ Lromthe
vents 29, 30 and 31 is applied to the CSP plate 11 vi uct
channel s 32 and the second suction holes 21 9see Fig.40. Thus, the jig l4da

cam be transeﬁ% tﬁ?:tt h&liﬁx sﬂénaand'ﬂfé?fs'e%n@'sﬁaemnm@pés 2 (BéeWrig. ) s
| e In

suction pi pes the vents 29,30 and

Whent hepl at eThud, j thye ojtsy ks cains beotyanspovted sui tthe ¥aepialngirgstion by

the |1 14a EBor STEAart IR HEPAL Gep BubETaR Bfed S ted Ikhe’ boiLy
machi ni ng tabhe Fland BN, When! ﬂlé‘ﬁi&lﬂef-aﬁd‘-blﬂ donitsinathiion i Broughtoabove
the jig 1l4a to the center suction hole 65 of the rrachl ni ‘f?ea:able 61 to

posi t 'hve'5/ Ethﬁ nachirng heble/kl, the d4arapr1eR 64HesqRndRy APH the BUSELoR
61. T
oi at e and- | | BEPBRTEFE A aRaPY fionk Prb R 4 8 £ELRRES I plateratiattg

| ongi t udi nal combinagibhpeshid ma.lllﬂ.r@SBnpﬂ:lm mabhmnmgdbabl:e@n t o0 Themn ,t 43T

| at d- mbi nat | t tt, 6
e axtal i + e o RERR I E b o Tl hoLea 0 6% ik T8 4% b epfinel®
the CSP plat gué;-:,bfl ﬁﬂie%@f& e maehedih gaabyél oﬁlwtﬁdsmﬁdemehwwwthae

cutting bl ad e cutting neans 68. ery time th glate 11 has
been cut 1@l op@atbeahdngn.gudombu.naun.onngnl the, manhlmngcgi’bﬂaea ¢+11 is

'n The V-axial di rEo6imAchERad eable B 0 v S 1P, Fraiat’difpetachy

the X-axial ¢oreatrr9rthd atd-amd=Sig bambmatmncmaén ngig lailzl.rgmieptameags

the adjacent |ongitudinal cutting I|ne1 Us, t | s Gut 25

| ongi t udi nal 6§ seaBdythe r@nqaéq%ralaputﬁénsn%mw ﬂq ﬁ&@gnﬁf é#lf: 11'ar

subsequent | QRYELHAEL phE! PAE P E-AaJiFy Bl iHa¥L rp i 281 ghfienteRa th
15 the cutting blade 67 in the Y-axial direction.

When the machining table 61 is moved in the X-axial direction,
the CSP plate 11 is cut along a selected longitudinal cutting line
with the cutting blade 67 of the cutting means 68. Every time the
CSP plate 11 has been cut along the longitudinal cutting line, the

20 CSP plate 11 is displaced the inter-cutting line distance by the
cutting means 68 laterally in the Y-axial direction, and the CSP
plate 11 is moved longitudinally in the X-axial direction. Then,
the CSP plate 11 is cut longitudinally along the adjacent
longitudinal cutting line 16. Thus, the CSP plate 11 is cut

25 longitudinally every time the lateral incremental displacement_ and
subsequent longitudinal reciprocation of the machining table 61
has been made.

When all longitudinal cutting lines 16 are cut, the machining
table 61 is rotated 90 degrees, and the cutting is repeated along

30 all lateral cutting lines 17 in the same way as described above,
thereby separating the CSP plate 11 into individual CSPs or
pellets.

The jig 14a having the so pelletized CSP plate held thereon
is brought to the washing table 70 by the second transporting means
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When al | |ongitudinal cutting lines 16 are cut, the machyQkng H@BlefREIacldS
rotated 90 degrees, and the cutting is repeated al ong 30 )

cutting lines 17 in the sane way as described above, therHMu BHHEE"& t he
CSP. plate 11 into individual CSPs or pellets. The jig 1l4a i -
pelletized CSP plate held thereon is brought to the washing table 70 by the

second {ransgel LEHT8 ompodet o!efuxfarhmcxaavaﬁfg_bgigggg%g{ﬁrgqil dfyehheial

both the X-a axi lons and a rising-an carrer 72
fixed to thediigeotibhe andra7disiing-and+depcentditey cantiiey Z2fixed ¥o the end

i pped with._t i i 73, whi be_ fitied.jnsLh
holea 59, 3008 EhS AR Hhra RS Ehaltyzand dedbendind oarnigl 77 1k Eattbbed
transpor ti ngyfRAnehfle %éeibgﬁp & €13 7 aphiHD d¥edlts Mol fiitgedoihi RALI 08NtS

transported to the washing ta eﬂé% ea_c:h and every pellet is sucked and
hel d-on the hoyes429by3@and 34 ofr theqiig Hdawcas k8| the sasegitiythe first

th h th i rst . d j | t L] * s

The vashi ng FABREPSBLIRg BAeEn Al Miert Wi bl riadd Ohn' Blakblahdisia
table 61, angoimbifatiba isttdaitbpoNanl thethe wastninyptablet N0 emth and edef$P
pl ate held _thereon s rotated, water is flushed on the i nnin .ta?lre 7 hto
remove debriPeldrg ifenucked and hedd oo tHﬁdJi'-Hel’Eéll!’%tqz%é'H"& oM khe
are exposed Lgnrgfud %E03didnd 81 diddilth tAb! £lrdt Hndbdsohd suAslimsoad

dryi ng of the pel earing j1g-l4ait 1s transported to the pelle
pi cki ng-1p t 20l end5 2y ofhéhehijid ldansporti ng neans 74, which is conposed

diroction, & | at er SR saANEhG KT ec O PIASRABL SFENGL LT & A BFEHATRLE e the
bridge-like ghefgalingntL6181,04ndiiY BEndhs réeateadi nghén thee jigadahaving
direction, and a carrier 78 fixed to the end.of the lateral arm77. _The
carrier 78 i thegpebbetisedCSMpdatehaldihgrees i® ragated cUAteE 3 tf;[é‘&hﬁﬁl
LD, She vent Bl Shotdiidhi A ERa"0 15 kfhorfaeiih? dle €AsF, Wid' it 14a
15 and the pelletized CSP plate 11 are exposed to pressurized air for
drying.

After finishing the washing and drying of the pellet-bearing
jig l4a it is transported to the pellet picking-up table 75 by the
third transporting means 74, which is composed of a longitudinal

20 bridge-like elongation 76 extending in the X-axial direction, a
lateral arm 77 capable of moving along the longitudinal bridge-like
elongation 76 and of rising and descending in the Z-axial direction,
and a carrier 78 fixed to the end of the lateral arm 77. The carrier
78 is equipped with three suction pipes 79, which can be fitted

26 in the vent holes 29, 30 and 31 of the jig l4a. As is the case
with the first and second transporting means 60 and 69, the
pelletized CSP plate 11 is sucked and held on the jig l4a, and the
jig 14a along with the pelietized CSP plate 11 is brought to the
pellet picking-up table 75 in the X-axial direction, and then the

30 lateral arm 77 descends, and the suction pipes 79 are moved apart
from the jig l4a to release the jig 1l4a with the pelletized CSP
plate laid thereon, thus allowing them to lie on the pellet
picking-up table 75.

There is the pellet transferring area 80 in the vicinity of
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14a

pelletized CSP plate 11 is sucked and held on the jig 14a and thE
-up

along with the pelletized CSP plate 11 i s brought to t

table 75 in the X-axial direction, and then the 30 I

descends, and the suction pipes 79 are noved apart fro

rel ease the jig 14a wrth the pelletized CSP plate laid thereon, thus
aILovm'ngthe toI elle ckiLpg- t ag P t
transferring qﬂg SR ll&fbg Uﬁ%&gng’eé'gﬁ f’f%ﬁg ?’ﬁgﬁﬁg %%%e
75. In the psbliqidixfﬁtﬁéleFeMe%eeré%Qnamm fpehl the jd.gemaarmhepeb]:let

fromthe jig 14a to a pel

t carriger tray 90 el let transfer
81, which excaruier rmyr%) by pepeplek WWQ‘%@HJWW e E Féte ends®

transt or 1 nothel ke BRLTEE Ecng-Hp ERD1ETS £6 cHafpll pef drandTomnifaren
ext endi ng i ng0 hgbdvexthe tlopesurﬁacendfthheaectre@srreans 83 which can nove
the 2- axi al 10 i Thepeet Exanshereiiy means 81 FoRBrasER A LolfLeqdinat
equi pped t he?gl‘gﬁﬁa-i?keasﬁ?&gﬂtfoﬁ £ ekednde hlgein Fh&H dwiam H&ercltﬁoiﬂand

The pellet p g-up t IS movabl e in the Y-axial dlrectlontog
CSP pl ate attwo zmprk:mp ameanssi83 ovhialme cenpimoves alopg: fihey topgitud nal’

L0 (i, Pel | Shedaamt sl A9oRLgRs 08, ARG oA A4 e MRt IE0tAR Boaktble

directi ofp agdrapteBRly radh Sick-up ashriy §hdas suictiony meanss pdr eqngpped

table 85. The table 85 can descend and nove within the ra ta.cr

under the fitberewighofor sueking 3 seleched pe gae§n9¥f§$a€§°%gﬁ?§ Eﬁ%a

e (1S oY pepETyeg g ches o uanEs 197 opbRkEne0th gy

tray 86 thusdigzketiontto putia CSP phaté atsan appropristeopositienp| {he table
75 is rotatable too.

15 In the pellet transferring area 80 there is a first
tray-transporting table 85, which is movable both in the Y-axial
direction and in the Z-axial direction, and an empty tray 86 is
laid on the first tray-transporting table 85. The table 85 can
descend and move within the apparatus to crawl under the first tray

20 rack 87.

A plurality of empty trays 86 are stored in the first tray
rack 87, and these trays 86 can be taken out one after another from
the bottom of the pile of trays in the first tray rack 87. The
tray 86 thus taken out is put on the first tray-transporting table

95 85, and is put in correct position in the pellet transferring area

80.

In transferring pellets, first, the pellet picking-up table
75 is moved in the Y-axial direction so that a selected peJ.let is
put underneath the suction means 84 of one of the pick-up means
30 83, and then, the pick-up means 83 is lowered to permit the suction
means 84 to suck and hold the pellet. The pick-upmeans 83 is raised’
with the pellet held on the suction means 84.
On the other hand the tray 86 is moved in the Y-axial direction
together with the first tray transporting table 85, and at the same
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25 85, and is put in correct position in the pellet trgapsf8hhd Mg 393380.
in

In transferring pellets, first, the pellet picking-up t |

the Y-axial direction so that a selected pellet is put gﬂlﬂﬂﬂﬂﬂlml [
suction neans 84 of one of the pick-up neans 30 83, an Rt k-up
means 83 is lowered to permit the suction neans84t osuckandhol dt hepel | et.

Thepi ck- upreghm@3i ¢hal peekwuphmeBaspeBl &6 hevedoint bhes#Xtaribahedirestionn
the other hand the tray 86 is noved in the Y-axial dir&c_tio to %':?Qer ¥\'/i.th
the f irst tTheser&nsds Yragiedppevementsarg spheortreglled that he sugpion

pi ck-up nean i rﬂy]Tqﬁ ' i itd sRAlMAN bel; Bovéadsgiastal
novenent s argteggscg%tro ed{q]ﬁg?e?ﬁglgﬁcﬁ gr?gn%zﬁ;ﬂsfh%bﬁoPglﬁ% t‘F]e pellet on
its end may empgyt cebdvefathel trayB&nplowering end weleasings theopeliled &ad
releasing the_pellet to 5 the selected ty cell.in the tray 86. This
transf er r ngthgep PSﬁepseF‘ngaFQgiuPrPi gi{ghgrﬁ’abs% is |oaded with
pellets. The two pi  SoSPa€Pomh i | it dd uyik thed 8k,
t her eby expediti ngﬂ[i guﬁ")a ?ﬂgrﬁ%tlﬁ ?f I ci ency. f'é)%b When al | pel eta

are renmoved fischoadied pighipellets. pdhetwoipidknpnpeans &3 aseisp conkredle
d , and _th it isS. d_in the #Y-axial di 1 kO St Qi
oroa 85 ( br ofiSh 14 erkn 1 Paraligy” FHefEbP ofpRAILiAD whd Modaind GER°

jig storage afFdcl@ncg.the jig taking in- and -out table 36, and anot her
selected 15 CSP plate of sane_type is put on the table 36 tq be bj ect ed
to the plBcessing ﬂbeﬂeéélimhlﬁg%v@em‘éﬁ fxgm Jhe é’&%ﬁ%n@y‘éyﬁgﬁ'ﬁ&
pelletized a ed raySs ot [4] ar | ¢ 3% oSred
rack 15 to bg’qr"%%?‘gg‘é’ g@}%eﬁgajﬁ% a (ﬁﬁeéstg,gbﬁ.agg?s%g.'lggg t ey' wer e stqreed
before 20 tadk theori-asdial directipngto khe jégretsragaanean§st(broken lines
requi red, not, requi

from each of %glﬁi'éylér'lgst h? it 'rgﬁﬁg%a% t\mﬁ%%rféh %%slgfé@gwlf stoRRge
area 88 to the jig taking in- and —out table 36, and another selected
15 CSP plate of same type is put on the table 36 to be subjected to
the processing as described above.
When all CSP plates of same type are pelletized and packed

into trays, the jigs 1l4a used are taken in the jig rackl5 to be

replaced at the same address, i.e., No.l as they were stored before
20 takingout. Thus, same jigs canbe reused as many times as required,
not requiring the peeling-off and wasting of the adhesive tape from
each of the jigs used. Accordingly the working efficiency is
improved, and the cost involved is significantly saved.

A single jig is taken for description, but four jigs are,

25 in fact, used simultaneously, working respectively in different
phases.

The pellet carrier tray 90 loaded with pellets is transferred
to the second tray table 92 by the transferring means 91, which
is composed of a longitudinal guide rail 9la, an arm 93 movable

30 along the guide rail 91a and a carrier 94 vertically movably
attached to the end of the arm. The carrier 94 is lowered to grip
the pellet-loaded tray 90, and then it is raised and at the same
time, moved in the +X-axial direction to bring just above the second
tray-transporting table 92. Then, the carrier 94 is lowered to
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I mproved, and the cost involved is significantly saved. A single jig is
taken for description, but four jigs are, 25 in fact, used sinultaneously,
wor.ki ng respectively in different phases. The pellet carrier tray 90 | oaded
with pellets is transferred to the second tray table 92 by the transferring
means 91, which is conposed of a |ongitudinal guide rail 91a, an arm 93

nmovabl e 30 i‘éﬂéﬁséhﬁh&“ﬁdﬁléﬁ*—loﬁé&daﬁﬁlaﬁ 6ﬁrth8rs@éoﬂér{:rﬁfl-{:faﬁﬁ%éﬁting
attached to the end e arm The carrier 94 is lowered to grip t

pel | et -1 oadetiablay980, and then it is raised and at the sane tine, noved in

table 62, Then, ¢ nig Bertnd heyLEFhnEPaKe 00 TAREL2 4o fbybARTRSEY fiFthe
rel ease the weldmed- z-eadeﬂ. Hi&bowioﬁﬂselikeoﬂﬁetﬂmeﬁ ta-a_yptu:anapomuhq fable
The secogtraytr orting table 92 is novabl e both

In nd, Z-
directiors | PRe 2RE Fhesgeepnd Framﬁsapﬁaar%met5b19592 amaV?ﬁewyebbndthe

tray-transpog | 2,9 I h
second tray rggggggﬁgpﬁghléng t ?n\ge e|[ tr%/éfjr#ﬁwt%w p# ; i?é Ehe
pel | et - | oadepelileysloadetdetrxayomnider a!yhe a;zid.@mf mln.’cest-ﬂeadedetrayadmr the

t he above, the CSR plate 10 slletlm ng- and- | oadi ng apparatus 10 permts
the pelleti zFﬁﬁOBfl YpFﬁng Ad the |loading of trays with CSPs w t hout

transporting CSPs i@ %aéﬁpbéatﬁné@j?étééﬂs frm | ehai nsx:éveys tHd hc8PPsplate
Thus, all works_can be done efficiently, significantly savi ng@ger sonnel

expensesl0 expedlebiréngmantddlpadingoapparatus ik pemite dheapelistizdngnpén
Is placed ap 9 0
pl at e- and- | |géi’cé%| na ?‘glr?csit g%%‘@%%%:&&ﬁ %gl %s%@ su%nEiﬁ%gﬁgﬁlgg
therefore, t0SPs te alcsé;m:até appaxaitog fochlomdﬁnganrays with @8Psan Thes,
waytoaselei estin &10 - . . . e es .
works can e ne efficiently, significantly saving personnel
expenses; extra workers would be allotted to the loading apparatus,
15 which is placed apart from the dicing apparatus of Fig.9.

In transporting CSP plate-and-jig combinations they are
positively held by suction means, and therefore, there is no fear
of allowing such combinations to fall on the way to a selected
destination.

20

[
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20 -18- WHAT IS CLAIMED | S: 1. An apparatus for cutting CSP plates——
into individual pellets to put themon carrier trays for transportation

conprising at 5 least: a jig rack for storing a plurali ty?ﬂ; ﬁeQ{Replaced

od
hol ding CSP plates; a jig taking-in and -out table neans Skt
selected jig in the jig rack and for taking a selected jingﬂE Iﬂmuilmmlg
10-rack to cquay psdctAsmBpong:it to an area in which CSP gl

brought and laid; a cassette table on which a CSP plate cassette is put;
means for taking a selected CSP plate out fromthe cassette; nmeans for

putting the £0 ! akeh iarait ebedettting ¥sd gma%és At G 3HEvAdRMAY pellets

which is l'aid on the € neans, ransporting neans for transporting
the CSP pl atto pat- jthenc omiceatrier firays hEor sttanspertation onRrhgirgbat;
means for cuhti ng the CSP plate with a cutting blade, the CSP plate-and-jig
conbi nati®dn BERAE%Ehel d on the worKki ng table; 20 second transporting

means for transporyi tf&)tiﬂ)rh%‘t%&ﬁgi hSpLsPapiey Of U_f}igisﬁtﬂbri RO Y AgaCsP
pellets fromthe workihg table to a washing table;” third transporti ng neans
for transporpilateshe so washed cut CSP plate-and-jig conbination fromthe

washing table to a_pellet .25 picking-up ta ' f | Gl u
i ndi vi dual pel | et safﬂﬁne{'tar}fe"b‘gl]r%ta c%u?fggégl?ar%?%ﬁ§ f%&aﬁﬁﬁﬁnggéﬁﬂ:gg
trays, whichjageihaikbk jigraek! aid tfoanehRingngd sulseteaahdigoont hfrom the jig
transporting fméans for transc{)ortl ng errpt_é ‘él gs from30 the pell ehﬁ
pi cki ng-1p t xBLkK to eawryiand sremgportahl to@n axsAclRudhich CSP pigtes are
appar at us acﬁ%ﬁbﬂﬂ Bgdch_gii@; . Wherein it further
" a cassette table on which a CSP plate cassette is put;
means for taking a selected CSP plate out from the cassette;
means for putting the so taken-out, selected CSP plate on

15 an associated jig, which is laid on the table means;

first transporting means for transporting the CSP plate-
and-jig combination from the table means to a working table;
means for cutting the CSP plate with a cutting blade, the
CSP plate—and-jig combination being held on the working table;
20 second transporting means for transporting the jig holding
its CSP plate cut into individual pellets from the working table
to a washing table;
tﬁird transporting means for transporting the so washed cut
CSP plate—and-jig combination from the washing table to a pellet
256 picking-up table;
means for picking up individual pellets from the pellet
picking-up table to put them in carrier trays, which are laid in
a pellet transferring area; and
fourth transporting means for transporting empty jigs from
830 the pellet picking-up table to the jig taking-in and -out table
means.

2. An apparatus according to claim 1 wherein it further
comprises:

-
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conpri ses: REPLACEMENT SHEET -19-. a first tray rack for storing enpt
carrier trays; a second tray rack for storing pellet -loaded carrier trays;
a first tray-carrying table for transporting enpty carrier trays fromthe
first tray rack to the pellet transferring area; 5 a second
tray-carrying table for transporting pellet-loaded carrier trays to the

seecond tray tracky Fidgediay Yack For etorisgd - ceaddércaraye; trays
fromthe first tray-carrying'table to the second_tray-carrying table. 10

3.  An appar at us aageeeadfray rack fer shoring pedileted ordedyCRBELSY 1LY ide
in the f f latti ' ] '

{0 traverse the | R URPROTE e A AR HCLon Fns: Suerry o apLy ek it
bei t, encdys @rore tvhed ifiedtbyraerhekt toethatpel et aurars ferri rea;
sﬁlc?igoﬁu%hr ough-sﬁol e and slecond !1% S!Y,ﬁ]c:t !30 ﬁo lengnr)rade th Eaerigan tnt.gjgfiar s&
Stcton Bhr ough- A BeRHBL LSRRI TG ILAG ESDHe Gt LESBRPPRELFF Pl ot Loaded
comuni cat e kb & ﬁ%#‘aelégrté%é:eség&ia \};ectfg'@(;vquq ng table, whereas

t he second sucti on conmuni cate wt nts made on spl ected si des of
the jig for insermeanssforitoransfexring pedileg-loadeducarpiss Ayaysnivenithe
the 20 first, second and third .transport,i,ng means, .t.here rm ot t he
o olate | FEE PRy Ing tAPTE R SN AEE LN SRCRAE Ak
claim 3 wherein the suction pipes extending fromthe first, second and

third transporting nmeans are 25 adapted to apply_negative pressure (o a
sel ect ed0CSP ¢l at AmaApParatye ageerding tolaishl 9r B wheraingeash; 3igdys g

between the SOML G In IS Eok of At i%d BR 8 Burface, thereby allowing

the cutting blade to traverse the jig without being caught when

the overlying CSP plate is being cut, each square defined by the

lattice pattern having a first suction through-hole and second

15 suction holes made therein, the £irst suction through-hole passing

through the thickness of the jig to communicate with a suction

source provided to the working table, whereas the second suction

holes communicate with vents made on selected sides of the jig for

inserting suction pipes extending from duct passages made in the

20 first, second and third transporting means, thereby permitting the
CSP plate to be held on the jig by suction.

4. Apparatus according to claim 3 wherein the suction pipes
extending from the first, second and third transporting means are
25 adapted to apply negative pressure to a selected CSP plate and at
the same time, physically pinch an associated jig between the

confronting pipes for holding the same.
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