200-69-05 9 0- 0
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APPARATUS BACKGROUND OF THE I NVENTION .5 1. Field of- the * ’

| nventi on The present invention relates to a p FER 2000
cutting-and-transferring systemfor cutting and separating a wol l{%i eFtBe g
i nto i ndivi duaCUTTINGaANDFRANSFERRING SYSTEMAND PELLET TRANSFERRING ABPARATUS
pellets, and to a pellet transferring apparatus for transferring

pellets fromthe 10 cutting apparatus to carrier trays. 2. Rel at ed
Arts BAC BE° ' i ges (abbreviated as "CSPs") have

been wi del y used. pl ural ity "of "'sem conductor chips each having 15 LSIs
built therein are arranged, and resin-sealed together to form a CspP
substratg, gnd then e P.substrate is cut into packaged pell ets,

each bei ﬁ'g | ar §é‘eig P%Stgﬁi AN&MT3LRi conduct or chi p. Advant ageousl y

the CSP device iSTﬁEgl#?ééhﬁ i A%entaon! {% &s To'a '8Pt ing-Wi-radisferring
installation in personhal conputers, cellular phones an
- system for cutting and separating a workpiece into individual

pellets and for loading carrier trays with such pellets, and to
a pellet transferring apparatus for transferring pellets from the
" 10 cutting apparatus to carrier trays.

2. Related Arts

Recently chip size packages (abbreviated as "CSPs”) have
been widely used. A plurality of semiconductor chips each having

15 LSIs built therein are arranged, and resin-sealed together to form
a CSP substrate, and then the CSP substrate is cut into packaged
pellets, each being as large as the original semiconductor chip.
Advantageously the CSP device is small in size, requiring a minimum

_ space for installation in personal computers, cellular phones and

20 the like.

Referring to Fig.1ll, a cutting apparatus 300 is used in
cutting CSP substrates 301. A plurality of carrier frames each
having a CSP substrate attached thereon by an adhesive tape T are
stacked on each other to be stored in a cassette 302. _

25 The CSP substrate 301 is transferred from the cassette 302
to the tentative storage area 304, where the CSP substrate 301 is
sucked and held by the first transferring means 305. Then, the
first transferring means 305 turns to bring the CSP substrate 301
to the chuck table 306. The CSP substrate 301 is laid on the chuck

30 table 306 to be sucked and held thereon.

Then, the chuck table 306 is moved in the X-axial direction
to be put just under the alignment means 307. A picture of the
CSP substrate 301 is taken there to determine where a required
cutting may be effected on the CSP substrate 301, and the rotary

-1 -



20 -t*he li ke. Referring to Fig.11l, a cutting apparatus 300 is
used in cutting CSP substrates 301. A plurality of carrier franes each
having a CSP substrate attached thereon by an adhesive tape T are
stacked on each other to be stored in a cassette 302. 25 The CSP
substrate 301 is transferred fromthe cassette 302 to the tentative

storage areplae VLY ta!lﬁié%% %b%t rs%tl%c%% 'c%ttqullfi'ﬁ%d t&%@réi%‘ﬁd%ﬁéﬁe

first transferrlng neans first transf erring neans
turns to br Nngﬂuseomesﬂsemmg 301 t Theng ’Qhe@hw&bt@bbe@%'l’iaémd

L S g . I SR8 o

direction CSH subgtRatel 361.UMeis tikcrapegtel@is HRans t3Més Asntltd Wikt ting
t he E(:rESlP substrate 301 is taken there to determ ne where a required

cutting Pray l9@es ruBningoln draxden directiprs soRLtaN ftlnéshénsrshe cutting

on'the csp SHCHPRER yPedEry St il 1100 « il i FUEHY £la ki1 dizeliedos

i'S nov
X-axi al dir dhie chuckldabiliend06heurns aomm 368 thatihe! trosswise cutting

is repeated, so that the CSP substrate is separated into square

-

pellets.

10 These pellets are still held on the frame F with the adhesive
tape T, and the so cut and separated CSP substrate is transferred
to the washing means 311 by the second transferring means 310. The
cut and separated CSP substrate is washed there to remove debris,
and then the pellets are dried by air blowing.

15 After the cut and separated CSP substrate is dried, the first
transferring means 305 transfer it to the tentative storage area
304, where the taking-in and -out means pushes the separated CSP
substrate in a selected slot in the cassette 302. The sequential
steps are repeated for each and every CSP substrate so that the

20 frames F each bearing pellets in order are stacked in the cassette
302. Then, the cassette 302 is transported to a selected
transferring apparatus inwhich individual pellets are transferred
to carrier trays.

The subsequent pellet-transferring work cannot start before

26 all cut CSP substrates have been put in another cassette 302,
Therefore, all units in the transferring apparatus are dormant for
the while. Accordingly the yielding rate is lowered. Still
disadvantageously, a tedious work is required in removing the
cassefte 302 from the cutting apparatus 300 and carrying it to the

30 transferring station.

Therefore, there has been an increasing demand for reducing
tedious works and for improving the efficiency with which a series
of steps may be performed, starting from the cutting of workpieces
‘such as CSPs and ending with the loading of carrier trays with
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CSP substrate 301. This is repeated as nmany tinmes as the cutting 5 lines

running in X-axial directions. After finishing the cutting al ong each
and every cutting line running in the X-axial direction, t he chuck
table 306 turns 90 degrees, so that the crossw se cutting I S repeated,
so that the CSP substrate is separated into square pellets. 10

These pel | A t'ﬂécé'éalsg_\é}{‘ dd &y F with the adhesive tape T,
and the so cUt an eparat ed CSP substrate is transferred to the
washi ng neans 311 by the second transferring neans 310. The cut and

separ at ed ' trate | here to renove debris, and then the
pell ets armgﬁaéﬁﬁ W&S _After the cut and separated CSP
substrate is dri a¢ mb8€ didlla demahd A ehetingFanB2REad8Feliraig’ Systémifort he
tentative storage area 304, where the taking-in and -out nMeans (gushes

the sepdrat@iFtdsyy andusepexeding aaseverkpéeseot inkot eelktabst tandgoLorrhe
RISl ) srand AN BuE SRS 06 cRAU BV VR ROERRL U LA TR
302.  Then,irventcians eidmprik2y:s af haldinyt tdble foschelding a wdrkpisses tiag
The. subscquhEitel Fhe NakErend Prifore aRbBIe el des BeuDeE] adutendiop
Aot 3 e Ay W SUARRSCUERIRG et ol BHGTOIE wclip il
the yi d0di ren tdiechoddingetable Bite ipelletdi;sadvranaferning, unit ddicdoslivg k
1o greaulredd B LemPN g e ring $R3RE' ESr°Bckisq P ey ST APRRIGH eSO
holder member and for transferring to a selected carrier tray; and
a shuttle transfer unit for transferring a selected cut workpiece
from the cutting unit to the transferring unit.
15 The shuttle transfer unit may be built in the transferring
unit.
The cutting unit may comprise: a cassette storage area for
storing a cassette containing a stack of workpieces; a carrying
" means for removing a selected workpiece from the cassette; a .
20 tentative storage area in which the workpiece thus removed and’
transferred is laid; a first transferring means for transferring
fhe workpiece from the tentative area to the holding table; an
alignment means for detecting the cutting area of the workpiece
on the holding table; a cutting means for cutting the so detected
26 cutting area of the workpiece; a washing means for washing the cut
workpiece; a second transferring means for transferring the cut
workpiece from the holding table to the washing means; a third
transferring means for transferring the cut workpiece from the
'wash:i.ng means to the tentative storagé area; and a fourth
30 transferring means for transferring the cut workpiece from the
tentative storage area to a boarding area where the cut workpiece
is picked up to be transferred from the cutting unit to the
transferring unit; and the transferring unit comprises: a shuttle

transferring means for picking up the cut workpiece in the
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30 transferring station. Therefore, there has been an increasing

dermand for reducing t edi ous works and for inproving the efficiency with
whi ch a series of steps may be performed, starting fromthe cutting of
wor kpi eces such as CSPs and ending with the |oading of carrier trays

W th - 2- separate pieces such

as pellets. borderiﬁyM%F@é a ThiedddENE q\l:ora%e alr?gan-go feeinibah ﬁltﬂeaﬁﬂd

a cutting-and-transferring systemfor 5 cuttin separating a workpiece
into pel | etWorkpiege is releasedrfrom the shditle transfarring meaps to be

ol ding 5 weehbRLEkeT§ aid sHbe s BEaGErR neBhs Bon i tidy tha gt
menber; a cworkpdece £iumi th'erﬁéntf:&ﬁ]igréi"stbﬁaﬁé s 86 APRER-IPtablld WRarkhe
wor kpi -_e%: 1ghe02u%h$op}g£gégg Jt.g b.’ll.a?icli r]t-EoO a%ellmre tt%’e %etlrlaeri]:ssf '1e:cr:»r iaggpiugllcéd-up-
I ncl udi : ’
a pellét transferring means for picking up pellets from the pick-up
table to a selected carrier tray; a disposal means for disposing
the holder members from which pellets have been removed by the
pellet transferring means; an empty-tray storage means for étoring

10 empty trays; a loaded-tray storage means for storing trays loaded
with pellets; and a tray-transferring table for transferring a
selected empty tray from the empty-tray storage means to the pellet '
transferring means and for transferring a pellet-loaded tray to
the loaded-tray storage means.

15 The pellet transferring means may comprise: a pellet
orienting means; a first pick-up means for picking up pellets from
the pick-up table to put the pellet thus picked up on the pellet
orienting means; and a second pick-up means for picking up and
transferring the oriented pellet from the pellet orienting means

20 to a selected carrier tray.

The cutting-and-transporting system may further comprise an
additional transferring unit, which is placed to adjoin the
transferring unit so that a selected cut workpiece may be
transferred to the shuttle transferring means of the subsequent

25 transferring unit via the tentative storage means.

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

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

With the above described arrangement the cutting of a
selected workpiece is directly followed by the transporting of the
cut workpiece to the transferring unit, thereby permitting the
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at least transferring nmeans for picking up the pellets fromthe hol der
menber and for transferring to a selected carrier tray; and a shuttle
transfer unit for transferring a selected cut workpiece fromthe

cutting unit to the transferring unit. 15 - The shuttle transfer unit
may be built in the transferring uni t. The cutting unit may

conpri se: alsaaiﬁgt 8£ShOERIBCRERA chrier t?%?’ Wilhapedgaekt e ’r’@&t éhﬂi:{‘(ﬂﬁ a
stack of workplecés; a carrying neans o rem)ang a sel ected wor p?ece
from the cateetransfegpingencantiauityr agekaseca iith winmdcedmampr kforcetheus

renoved and,_: ransferred is laid: a first, transferrin ans for,
transferri n'lgfrans%pﬁgl%gr EB]”'ECEOW%'H'ﬁlerﬁ]@%’éﬁ]\)'emtﬂg‘etnﬁgrhﬁ:ﬁ?ﬂﬂl of
table;, an g cabbéﬂﬂénboﬁ’_&aﬂﬁihgr ctlet petkpileb8s €HbiERH.area of the

wor kpi ece on the holding table; a cutting neans for cutting the so

detected 25 cut tAnpehiet transferpingi apparatvssaceordingstoothespneagnthe

| ’ f ' . ' .he .
vor kpi ece. | LaverkaoR FEIAE SaT & pBtkdS BERRASCRELG TREAFH £l picRiRy up
transferring selsctddeutvorifpiade §ronanibubikghage ;f & derititive s¥eslgag
means to the tent atlvgés orage area; and a fourt transferring neans

for transfeMPRRY theWedC icé&a W%?H% 18 l'f%fﬁoaeﬁQ‘i/ef%Q%rﬁ'g% ghuttle a
oA nD 2 ERpIRLEELHG hn @\ hoter kb Wrhte Ert LaIRURS el
uni t colbriwetkpiecautol 2 picktuprsdkle iwheredie cwt workpiecepishdaidt to
wor kpi ece | 9.15.3% the pellets to be removed and picked iipg ; apellet transferring
means for picking up pellets from the pick-up table to a selected
carrier tray; a disposal means for disposing the holder members
from which pellets have been removed by the pellet transferring
15 means; an empty-tray storage means for storing empty trays; a
| loaded-tray storage means for storing trays loaded with pellets;
and a tray transferring table 76 for transferring empty trays from
the empty-tray storage means to the pellet transferring means and
for transferring pellet-loaded trays to the loaded-tray storage
20 means.

The pellet transferring means may comprise: a pellet
orienting means; a first pick-up means for picking up pellets one
after another from the cut workpiece on the pick-up table to put
the pellet thus picked up on the pellet orienting means; and a

25 second pick-up means for picking up and transferring the oriented
pellet from the pellet orienting means to a selected carrier tray.

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

30 may be transferred to the shuttle transferring means of the
subsequent transferring unit via the tentative storage means.
. An existing cutting apparatus can have the same capability
as the cutting-and-transferring system simply by combining it with
the pellet transportixig apparatus as described above.

-5 -



bordering area; a tentative storage neans in which the cut wor kpi ece i s

released fromthe shuttle-transferring nmeans to be tentatively laid
there; a transfer nmeans for transferring the cut wor kpi ece fromthe
tentative storage neans to a pick-up table where 5 the cut workpiece is
laid to allow the pellets to be picked-up; a pellet transferring neans

for picking u | Glgs t abl : =13
717 TS0 PABE Sl iwincages bl oSS il
pel | et s havkebyvaderetood] fion hthe fopdbiwingt descirdption nefinentting-and-

ty-t f | 10 ty t ; | oaded-t . St
meant for sEERRRGCFRAnY pydheRs andlrrangEdPeing’ MHRardrnale  Aanerdifnnte
table for tpgagéetrednémBodimefith 66f Sthe (PHALdNAN vePildhE “HRLH htdYshown
storage neans to the pellet transferring nmeans and for transferring a

pel | et - 1DadéB aeggmpanyingt dxawdngsd-tray storage means. 15 The

pellet transferring means may conprise: a pellet orienting neans; a

first pick-up nmeans for picking up pellets from the pick-up table to

put the pel BRIEFhDESORIRERONPOBPNTHECDRAWIRG orienting neans; and a

second pi ck-up WEEQ{]S.{O{S pait %keirns%elg%:i%réd view of a cutting-and-transferring
system according to a first embodiment of the present invention;

10 Fig.2 is a perspective view of a frame having a CSP substrate
attached thereto by an adhesive tape;

Fig.3 is a perspective view of a fourth transférring means
on the cutting unit of the cutting—aﬁd-{:ransferring system;
Fig.4 illustrates a transferring table, an empty tray

15 storing means and a loaded-tray storing means, all installed in
the pellet transferring apparatus of the cutting~and-transferring
system;

. Fig.5 is a plane view of a mechanism for driving the tray
table; _

20 Fig.6 is a plane view of a pellet orienting mean installed
in the pellet transferring apparatus of the cutting-and-
transferring system;

Fig.7 is a perspective view of a carrier tray;
Fig.8 is a perspective view of a cutting-and-transferring

25. system according to a second embodiment of the present invention;

Fig.9 is a perspective view of a cutting-and-transferring
system according to a third embodiment of the present invention;
Fig.10 is a perspective view of a fourth transferring means
installed in the cutting unit of the cﬁtting—and-transferring
30 system of Fig.9; and
Fig.1ll is a perspective view of a com)’entional cutting

apparatus.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
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transferring the oriented pellet fromthe pellet orienting neans 20 to a

sel ected carrier tray. The cutting-and-transporting system may
further conprise an addi tional transferring unit, which is placed to
adj oin the transferring unit so that a selected cut workpi ece may be

transferred to the shuttle transferring neans of the subsequent 25

transferring uni twf&fﬂ%%&@iﬁ%ﬁ, Séo{:ﬁg\r?ic ﬁﬁﬁd-transferriﬁwf%gls%%t 10

cutting-and-transferring System nmay fur nprise an ultr

radi at or nec@mppisesdc icuttiagbenitdiligfar eyttirey anyd separsting 5 workpiece
sel ected cu rkpiece.to. be, exposed to. ultravi .ol et rays when

transf erredE‘P&%n?'&h%v{"éﬂ?]at?*&p (S’rragé(i&?@é ?Bdt%é:@ﬁ&#m%&%&? fats
| overing t herafBgsry¥engapabietsyerdm e Qﬁlﬂﬁfn%unh"@rﬁe%oofzargier tga%s.
ultraviol et-sensitive adhesive tape. ) th the above describe
arrangerfent the cA#tSheymof the cuttingamndd Wdrpnprises: ¢ cassegteostoradeby

et L1 npoakbad Phot Woringd'bal et e Fa b8ntAln hGWEEREK Bt WOkpi 6885 T
a transferring means 14 for removing and transporting a selected
workpiece from the cassette; a tentative storage area 15 in which
the workpiece thus removed and transported is laid; a holding table

10 16; a first transferring means 17 for transferring the workpiece
from the tentative area 15 to the holding table 16; an alignment
means 18 for detecting the cutting area of the workpiece on the
holding table 16; a cutting means 19 for cutting the so detected
cutting area of the workpiece; a washing means 20 for washing the

15 cut workpiece; a second transferring means 21 for trans ferring the
cut workpiece from the holding table 16 to the washing means 20;
a third transferring means 22 for transferring the cut workpiece
from the washing means 20 to the tentative storage area 15; and
a fourth transferring means 24 for transferring the cut workpiece

20 from the tentative storage area 15 to a boarding area 23 where the
cut workpiece is picked 'up to be transferred from the cutting unit
11, particularly the tentative storage area 15 to the transferring
unit 12. In this particular embodiment the first transferring
means 17 takes the part of the third transferring means 22.

25 Referring to Fig.2, a workpiece to be cut, such as a CSP
substrate 25 is attached to a frame F with an adhesive tape T, and
a plurality of frames each having a workpiece held thereon are
stacked and contained in a cassette 13a. The adhesive tape T may
be an ultraviolet sensitive tape, which is liable to lose its

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

The transferring means 14 takes a selected CSP substrate 25
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| oadi ng of a selected carrier tray with pellets. The cutting-
to-transferring continuity makes it unnecessary for the transferring
unit to wait a relatively long time for arrival of a cassette

contai ning cut workpieces therein. 5 A pellet transferring
apparatus according to the present I nvention conprises: a shuttle

transferri ngy,gegps My JisHdtte Y8a to Brarkest %f&ce[] el E@h%&%ﬂrboﬁtbf‘ﬁge

cutti ng uni t; a tentat ive stor age neans 1 n WwWor kpl ece
rel eased fraweahdSshuin| which thhensE8Pr substrate; 25 tiandkdd.nedfhe f first

wor kot ece | SrpE§rhind miRhElRT Bolde cRe Lot bt PRREIEH 28 b arElvips &

pel | et tranpégative press®retHaret ClendtHenPehé eis- &t wahfsefemkrgumehﬁbl e
to a sel ect ed carrier tray; a disposal nmeans for disposing the holder

menber s 17 6wrnsi o tyansfher M\%WBEBEIPGRD%@%W Hergatiste araas s EPng

15 nmeans; af eﬂgg_&_h a¥a§§_8r 3ge means for storing enpty trays; a
| oaded-tray storag ans or “sforing trays |oaded with pellets; and a.

tray transferri ngrhalfdcﬂﬂﬁg mgbtllea:hléf:es rdmgrefmnhythea)as-éxmmd dlreﬁté.on to
enpty-tray storage ns t e pell et transfer means an

transferri n§2pEY| E‘(‘el(t@r%%eﬁi-‘ Sr*aﬁﬁsé) ¢ ke F ﬁl tmpang o ﬁegﬁgture
The pellet praprédfdp RYUERFALSTRY f@%ﬂeﬁ?th@r@e{:be&e’cect QiHee@:Ut'%& geéﬁéa a
first pick-up neans for picking up pellets one after another fromthe

cut workbi e0f thetCSP mubstaten?se Otﬂotpet holdingetaghle dib talmrpim&mphen
L pel < B BB M pABRs e EEEHRIARS BrsEY Bpb Bty L0088,
a sel ected parigeseledyed to cut the CSP substrate therealong (see Fig.2).
| The cutting means 19 such as a rotary blade 27 is put in alignment
with the so selected cutting line 26 of the CSP substrate by moving
15 the rotaryblade 27 along the Y-axial direction. Then, the holding
table 16 is driven in the X-axial direction to cut the CSP
substrate with the rotary blade 27.
The cutting blade 19 is displaced the inter-cutting line
distance along the Y-axial direction every time the CSP substrate
20 25 has been cut along a selected cutting line, and the cutting blade
19 starts cutting the CSP substrate 25 along the adjacent cutting
line. This is repeated to cut the CSP substrate 25 along each and
every cutting line 26 in the X-axial direction. Then, the CSP
subsgtrate 25 turns 90 degrees, and the same procedure is repeated
25 as many times as the cutting lines 28 running parallel in the Y
axial direction. Thus, the CSP substrate 25 is cut and separated
into individual pellets P.
The so cut and separated CSP substrate 29 remains to be
attached to the adhesive tape T in the frame F, aﬁd it is sucked
.30 to the sucking head 30 of the second transferring means 21 to be
carried to the washing means 20. The cut CSP substrate 29 is
lowered to be put in the washing area to remove debris and dust
from the cut CSP substrate 25, and then it is dried by air blowing.
The third transferring means 22 transfers the cut CSP
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The pellet transferring apparatus may further conprise an addi ti onal

transferring apparatus, which is placed to adjoin the | eadi ng
transferring apparatus so that a selected cut workpiece 30 nay be
transferred to the shuttle transferring nmeans of the subsequent
transferring unit via the tentative storage neans. An exi sting

cutting app Nnoga h faddy ag e .
cutti ng- and-gglrﬁgﬁgfa gkér ??gfg%lt Eﬁ??ﬁ%@"?@?ﬁ %:éoﬁn%lznq r;cé) ﬁih"w%PHtatl"Fhétﬁ%Pﬁa
transporti ngreppdbat andathdefonrtlect zdrosvferring means 24 transfers the cut

Wil beCERAEPRTEEAC it FBP ERFHES 108 SHaRag 25Pac LB (5 bRaTaing
broforred oabor Toare of i cus O biEsEhRRL 20 58 pIRkE b B b transtepred
gggoﬁ{);ﬁgi ﬁgrgmggﬁﬁggentative&tmq&m@ﬂ&]‘t’mhﬁﬁrﬁﬁ&ming unit 12.

As seen from Fig.3, the fourth transferring means 24
comprises a length of rail 31 bridging from the tentative storage
area 15 to the boarding area 23, and a carrier 32 movable along
the rail 31. It has a vertically movable suction head 33 attached

10 .to its lower end.

There is an ultraviolet radiating means 34 in the boarding
area 23. The frame F has a cut CSP substrate 29 attached thereto
with an ultraviolet-sensitive tape T. The tape T when exposed to
the ultraviolet rays will lose its adhesive capability.

15 : In transporting the cut CSP substrate 29 from the tentative

| storage area 15 to the boarding area 23 the frame F is sucked to

the sucking head 33 of the carrier 32, and the frame F is raised,

and brought to the boarding area 23 by driving the carrier 32 along

the rail 31. Then, the frame F is lowered on the ultraviolet

20 radiator 34. Spécifically it is put on the glass plate on the

ultraviolet radiator 34 to be laid there for the while, thus

lowering the adhesive capability of the tape T to facilitate the
picking—up of pellets from the underlying tape T.

A shuttle transferring means 40 takes a selected cut CSP

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

embodiment the shuttle transferring means 40 is installed in the

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

unit. _

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

30 transferring means 40 the pellet transferring unit 12 includes a
tentative storagé means 41 in which the cut CSP substrate 29 is
released from the shuttle transferring means 40 to be tentatively
laid there; a pick-up table 42 and associated transfer means 43
for transferring the cut CSP substrate 29 from the tentative
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Fig.1l-is a perspective view of a cutting-and-transferring system

according to a first enbodi nent of the present invention; 10 " Fig.2
is a perspective view of a frame having a CSP substrate attached
thereto by an adhesi ve tape; Fig. 3 is a perspective view of a
fourth transferring neans on the cutting unit of the

cutting- andstbRageiddrit a1 ek pick-up tabledZwhbu¥HALAE G k@Bsteatend
table, an enpty tray storing ans an ray s neans, al |

installed i 29 is tledidefort remamailecofi nmpldmtas afmothéhtape T, a pellet
d; f I
mechant sm 1 SFERPEeFRGnBnmeaps, 43 Fir,pigking up PLiets Cfari e st vreh

of a pell et.gAbieRhtBIAEd b BREP1EEup tab'let i qehl §é1éé@é§fc%ﬁ_-&‘1'& tray;
apparatus of the cutting-and- transferring system s a

per spectd veavltspesal means &5 tfoxydisposing theitppes I £nom wpechu pelilzeba/

of a cuttin d S tem ord| n a_second enbo |rrent ‘of
Che” pr esent HeH9gh: rahoved By REReCREFER Cetdrladod2 060 Hraghs 447 "an
cutting- andempaystrayl ﬂﬁoragesm&hﬁm agceodi Qﬁoi:ﬂn@ &hptg eﬁb?ﬂb ”E”loﬁ&eahe

present invention; Fig. 10 is a perspective_view a fourth
transferri nBr%a%§°rage|mmra$| o fox ehering: travekqadgd midh pellets; and
cutting-andat lad\kf g .

perspecti VethI’ ft?y agllsconven |€%§Fé ?LGt tf?%g&amrrlnaq empty':ﬁﬂal}& f'r%n?‘the

10 empty-tray storage means 46 to the pellet transferrlng means 44
and for transferring pellet-loaded trays to the loaded-tray
storage means 47.

As seen from Fig.l, the shuttle transferring means 40 has

a carrier 49 movable along its rail in the X-axial direction. The

15 movable carrier 49 has its longitudinal arm 50 extending in the
X-axial direction, and the longitudinal arm 50 has a suction head

51 vertically movable in the +Z-axial directions, thus permitting

it to suck and hold a selected cut CSP substrate 29. When the
carrier 49 is put at the extremity of the rail 48 in the X-axial

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

In transporting a selected CSP substrate 29 from the boarding
area 23 to the transferring unit 12, the carrier of the shuttle

26 transferring means 40 is moved to the boarding area 23 to descend
its suction head 51, sucking and raising the CSP substrate 29. The
carrier is driven in the +X-axial direction to carry the CSP
substrate 29 to the tentative storage area 41. Then, the suction
head 51 is lowered until the CSP substrate 29 is put on the tentative

30 storage area 41, and it is released from the suction head 51 by
removing the negative pressure from the suction head 51. The CSP
substrate 29 is laid with its adhesive tape T down.

The tentative storage means 41 is composed of a plate larger
than the frame F, and is movable along the rail running in the
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DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENT

- 6- Referring to Fig.1l, a cutting-and-transferring system .

10 conprises a cutting unit 11 for cutting.and separating a workpiece
into individual pieces or pellets and a transferring unit 12 for
transferring pellets fromthe cutting unit 11 to carrier trays. 5

As shown, tReagubli 89reBtionl COEMHAS %\%a}(r?s ?L%ﬁ:smr iRt 19fgag.eworkpiéﬁé 18nfor

stori ng a cassette 13a containi ng a stac ransf'er rrng
means 14 f otheecr:mtucra? sudstratspdptwien daisl oot the tenmm @d:@rrarg@rmeaas

cassette; e ve st e.area 15 Jin whi,ch

renoved and ﬁ :g% %?%%e#) qqﬁt&‘veatﬂoﬂa? r%lq]%rﬂ'}%tf&&f'aﬁn #f‘?r"@}lCh & cut
transferringspeafifodithdte 29ansf efrdidpdeeddr KPhe@ise thaPmtwee denmetkve
area 15 to the holding table 16; an alignnent means 18 for detecting

the cutt® ngtiABEEErTing sppapatasesl2 pre casmgncr@m%@#%dwh%teutatwe

V\”/ggﬂls . égnggﬁgggébkg&?eé\gg hﬂ) l%eﬁf(ﬂlgﬂ in tHe'%k-2¢131°81 Pt N6n Y ‘Y55 R

. cut CSP substrate 29 to the vicinity of the subsequent transferring
apparatus.
The pick-up and transfer means 43 is movable in the guide
10 slot 53 extending in the Y-axial direction. The pick-up and
| transfer means 43 has first and second pinch elements 54a and 54b
attached to its end. The pick-up and transfer means 43 catches
the frame F on the tentative storage means 41 by pinching the frame
F by the surrounding edge to move in the +Y-axial direction,
15 carrying the frame F to the pick-up table 42. When the frame F
is put on the pick-up table 42, the tape T is pushed up to put the
pellets P in easily separable condition. Also, the upper surface
of the pick-up table 42 is irregular enough to reduce the contact
area relative to the pellets P, thereby facilitating the picking-up
20 of pellets from the frame F. |
The pellet transferring means 44 comprises a length of rail
55 running above the pick-up table 42 in the X-axial direction,
a first pick-up means 56, a second pick-up means 57 and a pellet
orienting means 58 just under the intermediate portion of the rail
25 55. The first pick-up means 56 has a suction head 59 attached to
its lower end, and likewise, the second pick-up means 57 has a
suction head 60 attached to its lower end. The suction heads 59
and 60 vertically movable.
The first pick-up means 56 lowers its suction head 59 down
‘30 to the pick-up table 42 to suck a selected pellet, and the first
pick-up means 56 is driven in the +X-axial direction to the pellet
orienting meanls 58, where it releases the pellet by removing the
negative pressure from the pellet. Thus, the pellet is laid on
the pellet orienting means 58. ‘
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15 cut workpiece; a second transferring nmeans 21 for transferring the

cut workpiece fromthe holding table 16 to the washi ng neans 20; a
third transferring nmeans 22 for transferring the cut workpiece fromthe
washi ng neans 20 to the tentative storage area 15; and a fourth

transferring neans 24 for transferring the cut workpiece 20 fromthe

tentative storagpe?essiky 6 ﬁigs)@; 0@1%9 ﬁﬁle.l.%@%r‘;‘.’%ﬁ'ﬁnbhﬁﬁ%ns 58 tha@regece

i's picked up to be transferred fromthe cutting unit , particularly
t he tent at iordentdng eisces 51 movebdyt aunanged| exosswiseithareon and $he

particul ar odi qen he first transferri. ns .17 Kk the rt of
Phe thira EEEtPodn bR 1Sheb 5808 Bokitdon by Hid Wit £R588 drleiiiy o
to be cut, giedefnglatb6Pe drivebebiard Se igeldidtapheiimiDténés F ViHeh ,an
adhesi v ta%e T, and a plurality of frames each having a wor &I ece held

t her eon®ar &he sa;pxdepges peddntaPntsl qanght by &hecsughi O%hheééh@ ik thee
T | . art O L | ap| . o
ndhesi ve canhd! BICRID Hedt 1 B drtiyi il hegat it sty kd ehe’)

it may be rpElfletf Pa nmBhersedomhipikck-apsmeans iS/kchgries teepeliet P, intHeor
i nst ances, | se its adhesive cool ed.

The. transt % AR ATediEeekiphits the pRLleb s tebage puian, 02 ouhere A cartier
- 7- tray is laid to be loaded with pellets.

10 After removing all pellets from the cut CSP substrate 29 the
remaining frame F and tape T is taken by the pick-up transferring
means 43, of which the second pinch element 54b catches the frame
F by the rear edge, and the frame F and tape T are carried to be
put in the disposal means 45 such as a cassette. The tape T is

15 thrown away, but the frame F can be reused.

Referring to Fig.7, the carrier tray 63 is rectangular in
shape, and it has two notches 63a made on each longitudinal side.
When the carrier tray 63 is transported to the empty tray storage
means 46 or the loaded-tray storage means 47, it is carried by

20 allowing the carrier means to catch the carrier tray 63 by the
notches 63a.

The carrier tray 63 has cells formed in the lattice pattérn '
and each cell is so sizéd as to accommodate an individual pellet,
and it has a circular hole made in its bottom, thereby permitting

25 the pellet to be pushed up and removed from the cell by inserting
a pin-like tool in the circular hole.

A plurality of carrier trays 63 are stacked in the empty tray
storage means 46 in front of the pellet loading area 62. The empty’
tray storage means 46 has four L—shaped poles 64 standing upright

30 at its corners (seeFig.4). ReferringtoFig.4, the lowermost tray
is caught by the notches 63a by four horizontally movable
projections 65 so that it may be prevented from falling, and the
lowermost empty carrier tray can be selectively removed one after
another from the stack of trays to be transported to the pellet
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out of the cassette 13a‘to transfer it to the tentative storage area
15, in which the CSP substrate 25 is laid. The first transferring
nmeans 17 hol ds the CSP substrate 25 by applying a negative pressure
thereto, and then the first transferring neans 5 17 turns to transfer the
wor kpi ece fromthe tentative area 15 to t he hol ding table 16.

The hol di ngy, Bﬁggﬁgo ’wl‘x%?e' £hé rt?af%:i‘%} %Ka? ?C.’Eé cfbécﬂaq wit ‘flaéé%lééﬁ

CSP substrate e al rgnnment neans ure
substrate 25 is tmn: tloading thet earrtikee tnayl 63 witda pel lalfs thereSPt is

bstrate 2 th I d bl e, 1 to t {t tchi
orocese. © astTORSPAELEN D hi Thaded (23 pigTRoncueans 47. ol dalthE Sl
cut the CS%:%H%H@&@&WM 886rh§8andank 45, ‘the 139&&%&1}%&%% mdafgch

as a rotary blade 27 Ts™ put “in alignnent so selected cutting
line 26 &f ﬂélat%ﬁombbrsh@pe@mim ad s_eandmg uprlght at its corners (see

ari ven 1 n A ERT i FH 2 Pugfion € hra SR ChuGhilby et Rpfclis 63
rotary bl adeyahe tapered prdélfjectiohsgy bifathe fburs rditaplyoptecéd 68 so that

inter-cuttipg |line di st apce al fhe Y-axial direction every tipe the
CSP substratkmay b 2@%‘@%@‘2 gﬁgtﬁﬁni (SoeFigd4dut t THRPS LOEary Bieses

cutting bl ag rotaﬂ:ﬁ sbatt SthEs gg‘,&gg §yP substrate 25 al ong the adjacent
i

cutting S I's repeated to cut fhe CSP substrate 25 al ong each
and 10 The transporting of carrier trays from the empty tray storage

means 46 to the loaded-tray storage means 47 via the pellet loading
area 62 is effected inside the transferring apparatus 12, as
described below.
Referring to Fig.5, the transferring mechanism comprises a
16 first screw rod 70 extending in the Y-axial direction and a stepping
motor 71 having its shaft integrally connected to one end of the
first screw rod 70, a base 72 threadedly engaged with the first
. 8crew rod 70 to be driven by the rotating screw rod 70 in the Y-axial
direction while being guided by the opposite guide walls 73, a
20 second screw rod 74 longitudinally traversing the base 72, and a
second stepping motor 75 having its shaft connected to one end of
the second screw rod 74.
Referring to Fig.4 again, the second screw rod 74 has a
support block 77 threadedly engaged therewith for raising and
25 lowering a carrier table 76, and rotation of the second screw rod
74 will cause the support block 77 to move in the X—axial direction
while being guided by a pair of guide walls 78. Thus, the carrier
table 76 can be driven both in the X-axial and Y-axial directions
within the transferring apparatus 12 when the first and second
30 screw rods 70 and 74 are driven by the first and second stepping
motors 71 and 75 respectively.
As seen fromFig.5, the carrier table 76 is crosswise in shape,
and it has walls 79 and 80 integrally connected to two adjacent
projecting ends and detent projections 81 and 82 integrally
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every cutting line 26 in the X-axial direction. Then, the CSP Substrate
25 turns 90 degrees, and the sane procedure is repeated 25 as many tines

as the cutting lines 28 running parallel in the Y axi al direction.
Thus, the CSP substrate 25 is cut and separated into individual pellets
P The so cut and separated CSP substrate 29 remains to be

a"ttached to, | [y : | d3ad S kc?&'] he

sucki ng heaﬁéggeggataﬁeedgggong %?ang%‘lea% rn fe’nggrsr%gﬁgfgq étntéidb'e THe car}??‘glgt g%a

t he washi ng8fepermi. a Hermiar €3Rystbsbeaf ix€dly held drowhecdarpibe pabléen
ebri s and dust ut, CSP_substrate

th hi t f h
25, and tholo VAPEEaP; BE (Rt iiRieniions 81 and $pcSEferhIvRLNGPERYRRG
means 22 trenRgf&dfride @l om moving beyéﬁ@sﬁféié:&%}ifﬂﬂ‘ﬂa%éﬁaiﬁ' the

means 20 to the tentative_storage, area 15, "and the fourth transferring
nmeans 24 tr3nsébdsYrhaxiéal directionsbstrate 25 fromthe tentative storage

o et or o0 A Woan erBER 2 T B pE S B BB
transferring02pi1032- are laid orfeathesthiér inFtHe lamptip-tuy Borageshesns ng
means 24 46. )In transporting empty carrier trays from the empty-tray
storage means 46 to the pellet loading area 62, first, the carrier
- 10 table 76 is moved to be put under the empty-tray storage means 46
while the detent projections 81 and 82 are moved as far from the
walls 79 and 80 as possible. Then, the carrier table 76 is raised
to the level at which the top surface of the carrier table 76 is
close to the bottom of the lowest carrier tray, still leaving a
15 gap equal to the thickness of the carrier tray. In this position
all empty carrier trays are allowed to fall simultaneously by
withdrawing the movable projections 65.
All empty carrier trays fall a distance equal to the thickness
of one carrier tray, allowing the lowermost carrier tray to lie
20 on the carrier table 76. Then, the movable projections 65 are made
to advance into the notches 63a (see Fig.7) of the last but one
carrier tray 102, thereby supporting the same.
After the empty carrier tray 101 is laid on the carrier table
76 the detent projections 81 and 82 are moved toward the walls 79
25 and 80 to pinch the empty carrier tray 101 between the detent
projections 81, 82 and the walls 79, 80, thus fixing the empty
carrier tray 101 on the carrier table 76.
Then, the base 72 is moved in the Y-axial direction to be
put under the pellet loading area 62, and then the base 72 is raised
30 to appear in the pellet loading area 62.
In the pellet loading area 62, every time the carrier tray
101 has been loaded with a pellet, the carrier tray 101 is moved
step by step in the X-axial or Y-axial direction with the aid of
the first or second stepping motor 71 or 75. When the carrier tray
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conprises a length of rail 31 bridging fromthe tentative storage area

15 to the boarding area 23, and a carrier 32 novable al ong the rail 31.
It 'has a vertically nmovabl e suction head 33 attached 10 to its |ower end.
Thére is an ultraviolet radiating neans 34 in the boarding area 23. The
frame F has a cut CSP substrate 29 attached thereto wi th an

ul travi ol et Npds t4 t e _

e oot ool o,
lrSanp?Lel lr)]g r dj t he fr Fis uckeg io. t he sucki ng head_33
of the carri9§|' %,38 %%ﬁt ﬁ%‘? %%mﬁ.soardﬁ%g&'?y 0l dg e R tde Rzaxial
boar di ng ar @arédtbyndtbVbeputb e ¥Hd Pasaing 8Pga 83. 1 & H@ bﬁéilghzgﬁfi?e%ge

frame F s lowered on the ultraviolet 20 radiator 34. Speci Uy 1
put on the ﬁgasee]al%'ﬁ-el%dﬂéray stiprageingans didvhenrtlgbaseb?? lis drifrene

for the whilkeg, US v e aed : | f adhesi ve capability of the tape T to
facilitate %ﬁethg §.gi g%%gvﬁ%kggtég fets fromthe underlying tape T.

A shuttle transferhe rlgi.sﬁemqmﬂ&hﬁabarraesetiebl@W&Wan]%‘ﬂgtﬁé' ?égﬁé{:f-%bta?laa
fromthe boagrding.area 23. |Ip this partjcular enbodi nmen e shu e
transferri ngrﬁgz;?%f&é’ PPPFH§F§I t%iqiﬁ%t;ay Perrage means 47y 9 thait the,
but it ma e id t | | e g
to Flg.1 i pBagen: Brayeerionger NI opoas tl rotary pisces™fy Are pibhbd
transf et i néPwWard, 1thuachakiteg sthe opporidte wotany pjecesass &6 ybeblinglyhe

cut CSP SUbBLLAE P Rilbrge ohEkERES Lrld: 2y RT150hY hd BRI R u P RS, *0
201 to enter the loaded-tray storage means 47. When the
E pellet-loaded tray 201 passes by the tapered projections 69 of the
opposite rotary pieces 76, they are allowed to turn inward to permit
15 their tapered projections 69 to invade the notches 63a of the
- pellet-loaded tray 201, catching the pellet-loadéd tray 201 by the
notches 63a.

In this way pellet-loaded trays 201 are stored one after
another in the loaded-tray storage means 47. As may be understood
20 from the above, a series of works can be automatically effected,
beginning with the cutting of wafers and ending with the
boarding-and-transferring of pellets, thus substantially
reducing the length of time involved, compared with the
transferring of pellet-loaded cassettes fromthe cutting apparatus

25 to the transferring apparatus as in the conventional system.
Assume that 25 CSP substrates are contained in a single
cassette, that it takes 10 minutes to dice a single CSP substrate
into pellets, and that it takes 10 minutes to load a carrier tray
with as many pellets as cut and separated from a single CSP
30 substrate. Then, the length of time involved for cutting all CSP
substrates that are contained in a single cassette can be estimated
tobe 250 minutes (=25 x 10 minutes), and the length of time involved
for putting all pellets in carrier trays can be estimated to be
250 minutes (= 25 x 10 minutes). Thus, the total length of time
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| aid there; a pick-up table 42 and associ ated transfer neans 43 for
transferring the cut CSP substrate 29 fromthe tentative
-9- storage neans 41 to the pick-up table 42 where the cut CSP

substrate 29 is laid for renoval of pellets fromthe tape T, a pellet
transferring neans 44 for picking up pellets fromthe cut CSP substrate

l'aid on theigi BOURihakes 42 RS0amsshessed 250 rrhﬁiuﬁé@)’.z SRR3R the

means 45 for disposi n% the tapes T from which pellets ave een renoved
by the pel | eattingsppdrtngnsfensing, sygtem ofdhpyyl msat}sedomagetheaggmes}?or

d t t
oaded w t houpPFE¥Ees? 1heB D81 1re | b ThCPAPRIRGCATL PeliteS, S Eherifhy
enpty traysti'a.ym.t heiddt, eﬁmwﬁﬁiﬁmgwm%gafﬂené%f&éﬂ o &iRell ean start
transfer and for transferrlgg pel | oaded trays to the

in
| oaded- t gugglggcﬁ gggeﬁé;ggscsfﬁ substrate, b thechransferring unitecanoet| e
transfern nﬂtﬁfﬁnﬁe%rléasthe cutting of the first CSP substrate has been

finished. Specifically the transferring section must wait 10
minutes while the first CSP substrate is being cut, and then the
transferring section can work in parallel with the cutting section.
10 More specifically, the cutting of the (n+l)th CSP substrate is
being effected in parallel with the loading of .the "n7th CSP
substrate. Therefore, the cutting and loading work can be
finished in 260 minutes (= 10 minutes + 250 min_utes) , approximately
one half of the length of time involved for éutting and loading
15 in the conventional cassette-by-cassette handling system.
Referring to Fig.8, a cutting-and-transferring system
according to a second embodiment of the present invention is of
a two—cascaded structure, comprising a series combination of first
and second pellet transferring apparatuses 12a and 12b, which can
20 work in parallel, thus shortening the length of time involved. 1In
Fig.8 same parts as in Fig.l are indicated by same reference
numerals as in Fig.l.
In operation cut CSP substrates 29b are transported
alternately to the first or second transferring apparatus 12a or
25 12b. Specifically cut CSP substrates 29b are transported to the
first transferring apparatus 12a in the same way as in Fig. 1 whereas
cut CSP substrates 29b are transported to the second transferring
apparatus 12b via the first transferring apparatus 12a. 1In
transporting cut CSP substrates 29b to the second transferring
30 apparatus 12b a cut CSP substrate selected among those laid in the
boarding area 24 of the cutting apparatus 11 is sucked to the
suction head 51 of the shuttle transferring means 40 of the first
transferring apparatus 12a, and then, the longitudinal arm 50 is
moved in the +X-axial direction to put the selected cut CSP
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a carrier 49 novable along its rail in the X-axial direction. The 15
novabl e carrier 49 has its longitudinal arm50 extending in the

X-axial direction, and the |ongitudinal arm 50. has a suction head 51
vertically novable in the Z-axial directions, thus permtting it to
suck and hold a selected cut CSP substrate 29. Wen the carrier 49 is

put at the suigeraty PIb tdie v Ité&dt&d&%t&%@ineaas dureorh@rwnﬁé:tﬁé

| ongi tudi nal arm hol ding the cut CSP substrate 9, the cut
substrate zs}:crrsaqexsmea%vélth@ driven alang a'@h%tﬁall 5234n the +X—ax;anl

he & ansf PTRSELER € 0 ) WHeh 85, WEELRIERHCGHE CFp mbd A8

40 i s novedig arébeadeods di ng area 23 to descend its suction head 51,
sucki ng and raising the CSP subpstrate 29. The carrier is driven in the

+X- axi al® directi §ieRto thergus @P@pbstra’gg&&b dectvansporyed e the;second
t
substrate Srdistdtfing difbstitdd ol py i shucele BERRSTENFIhG hdfns™fD,

rel eased frvdmeréld:hmpe&detbeaﬁe Puthyin carrbeovirayds as nedgdie v:asprwsthrtehe
fromthe suctlon hg\ﬁdFm lThe CSP Substrate 29 is laid with its
adhesi ve t g-L-. The tentative storage neans 41 is conposed

?L nﬁ. gl a.tﬁ Itﬁrege@wo trBaBfbbeihgagpparatthds m&abéﬁdalrw bbe redties-
0 connected and so controlled that the pellet loading works may be
effected s:l.multaneously in parallel. Thus, the length of time
involved for cutting CSP substrates and loading carrier trays with

pellets can be shortened greatly.
Assume that 25 CSP substrates are contained in a single
15 cassette, that it takes 10 minutes to dice a single CSP substrate
into pellets, and that it takes 20 minutes to load a carrier tray
with as many pellets as cut from a single CSP substrate. As for
the conventional cassette-by-cassette handling system the length
of time involved' for cutting all CSP substrates that are contained
20 in a single cassette can be estimated to be 250 minutes (= 25 x
10 minutes), and the length of time involved for putting all pellets
in carrier trays can be estimated to be 500 minutes (=25 x 20
minutes). Thus, the total length of time is 750 minutes (= 250
minutes + 500 minutes). Assuming that the cascaded type of
26 cutting-and-transferring system of Fig.8 is used in cutting 25 CSP
substrates into pellets and in puttingall pellets in carrier trays,
the cutting and loading work can be finished in 270 minutes,
approximately one third of the length of time involved for cutting
and locading in the conventional cassette-by-cassette handling

30 system.

Three or more transferring apparatuses can be series-
connected depending on the cutting speed attainable. If any one
of the transferring apparatuses should happen to be defec_tive, the

remaining apparatuses will be allowed to continue their works by
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X-axial direction. It has neans for orienting a workpiece, and t he cut
CSP substrate 29 when laid on the tentative storage neans 41 is
oriented relative to the pick-up table 42, to which the cut csP
substrate 29 is transported. In case that two or nore 5 transferring _
apparatuses 12 are cascade-connected, the tentative storage neans 41 is

driven in tbzciddingalthe defectivieo one.NgTh8fefore§UtheSPraHBebr#lAg2otR
appar at us. The

the vicinity of the subsequent transferring _

pi ck- up andxﬁﬁgngp*ér Eﬁegﬁgcﬁti’@lﬁévabl e in the guide 10 slot 53 extfe_ndl ng
in the Y-axial digggtyon pi n n MEQRS fi

and second pinch el grrgnt sShégl}g ar‘i‘g‘k’ﬁ%ﬁ %aasﬁag%%dﬁ{ﬁeitsgf;pdééﬁ’ﬁgﬁgl c%ﬁép
and transf etrapaferzingataystem accedmdingneoFthe tthd ridedniddimeritoréfethe

41 b lL.nching.th ; . £, by, the rroyndi ng edge . to npve in the
V- i al® o PREBEBE “1hVentiBRng Vhich e RRIORRLANS ) fop : BePdling R

the frame FsubstiratBitesth Haddlbf's E@t%?ﬁéﬁ Pa Fffré% %Oirh%f]cgii‘u%{ggrgtfgtéo

put the pellets P in easily Sseparable condition. So,
surface - ratherecthanithe firapiecF42 Examples dfisuehoaghetainer e thpiece

contact - 9B S biBeldhd B S Bnobl®h 4 A b2 nace
transf erri ngnmibassdsfaoapr ies CSP &iidtreitd ¥an be held on the resilient
10 sheet-like piece by pushing the substrate against the pored surface
of the resilient piece to be sucked thereon. The resilient piece
can be reused. |
The system 91 of Fig.9 is different from the system 10 of
Fig.l only in that: in the cutting apparatus 91 the suction heads
15 92a, 93a, 94a and 95a of the first, second, third and fourth
transferring means 92, 93, 94 and 95 are so configured as to suck
the whole surface of the CSP substrate; and likewise, in the
transferring apparatuses 96a and 96b the suction heads 97a and 98a
of the shuttle transferring means 97 are so configured as to suck
20 the whole surface of the CSP substrate (see Fig.10). Everything
else is similar to the corresponding one in Fig.l, as indicated
by same reference numerals as in Fig.1.
Resilient, sheet-like retainers are collected for reuse at
the disposal means 45. If disposable pieces of adhesive tape are
25 used to hold CSP substrates, they can be collected at the disposal
means 45 to be thrown away. o
As may be understood from the above, immediately after
completing the cutting of a selected CSP substrate the cut CSP can
be shifted to the transferring apparatus, thus permitting the
30 loading of carrier trays with pellets without delay. Thus, the
length of time involved for cutting CSP substrates into pellets
and loading carrier tr"ays with pellets can be greatly reduced,
compared with the cassette-by-cassette handling system in which:
all CSP substrates taken out of a selected cassette are cut; and
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55 runni ng above the pick-up table 42 in the X-axial direction, a first
pi ck-up neans 56, a second pick-up neans 57 and a pellet orienting
means 58 just under the internediate portion of the rail 25 55. The first
pi-ck-up neans 56 has a suction head 59 attached to its I ower end, and

| i kewi se, the second pick-up neans 57 has a suction head 60 attached to

its | ower j qig§ d i I

The first pic -syg%n%%yb%%omr? I tguguggi %ﬁgh%%#%gé%o%\%r%%q&oﬁ%%fee rred

pi ck-up talce tha transferxisr) appadatalsl wherenthé hpellets are yrarsfigrmashns
56 is drivepn in the +X-axial direction to the pellet orienting neans

58, where i r%l%&aqqﬁtﬁf’elﬁ%tcwm%{ft he negative pressure from
the pellet. ThusadhRlddislys d %ﬁrﬁfeﬁri@%ggﬂﬁﬁusordﬂfdﬁm%@-

Referring to Fig.6, the pellet orienting nmeans as four ~ orienting
pi eces &1 roxesent invenjdonceandw serikerconneghedite the epbsting rukiring
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cutting and loading work can be done.
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5 the* so oriented pellet P is caught by the s ' ead 60“@“

second pi ck-up neans 57 by applying a negative pr m\‘“\\ \“& pel | et
P. The second pick-up neans 57 carries the pel I_et\ \ axi al
tray is laid

di f-rection to the pellet storage area 62, where a

3

carri er

to be loaded with pellets. 10 After renoving all pellets fromthe
cut CSP subwha®t gs2@rhlr@Ep 1s:enmaining frame F and tape T is taken by the
pi ck-up transferring means 43, of which the second pinch el ement 54b
catches the frane F by the rear edge and the frame F and tape T are

carried to he APUL S ass e 1D
tape Tis 1 thrown a\}\f/atqzl%aq{d rarjrfeg%%& gn b@%ﬂ@ediog cqittt%.ng &nd
Referring tseEaga%;.ngha warkpé.ecbr ant63pedleest dgﬂptﬁﬁih% ﬁ hape, and it
has two nhotches 63a e e L hal side en the carrier
tray 63 %s transp%rpgggﬂigt ﬁ@%ﬁ:r‘?ptﬁ?”‘? }A‘Ef ding o3 eWorkpigegss tos ke qwes the

| oaded- 1 ayygiRp @Ee”ﬁéﬁﬁ?4zethiggab§§{%gﬁﬂlﬁérz epWi Ng the carrier

means to catch e carrirer tray not ches 63a. The
carrier tray 63 hasudiing upiteinchudinglatt lieastpautting meansaforeaubtingl

so sized modat e, an, i ndi. vi d ellet, nd it has a
L?rcularzhoFgang§5ﬁ§%8FFsg§ nP°?ﬁéP8b§abé$n%PﬁPnae}%egﬁé pellet to be
pushed up and rer@\f@@ht&é@@ﬁﬂ@g aglit Bndinfdidg 2 least Eranb!féer‘iﬁgl meanghe
crrcular hoIe Iuralrtieof carri‘er trays 63 are stackéd in the

enpty t¥hy for pigking rrtlﬂnsth% palietat fyjom hebgeHaddamamembenr énds2forhe
SOPL) 1 cEEAnSERFRIRQTRANS Q8108RelioUArFISRAPRAYPOLRR O SLANI O UPTTON

30 at its corners | ower nost tray
a shuttle transfer unit for transferring a selected cut

workpiece from the cutting unit to the transferring unit.

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

3. A cutting-and-transferring system according to claim 2,
20 wherein the cutting unit comprises: a cassette storage area for
storing a cassette containing a stack of workpieces; a carrying
means for removing a selected workpiece from the cassette; a
tentative storage area in which the workpiece thus removed and
transferred is laid; a first transferring means for transferring
25 the workpiece from the tentative area to the holding table; an
alignment means for detecting the cutting area of the workpiece
on the holding table; a cutting means for cutting the so detected
cutting area of the workpiece; a washing means for washing the cut
workpiece; a second transferring means for transferring the cut
30 workpiece from the holding table to the washing means; a third
transferring means for transferring the cut workpiece from the
washing means to the tentative storage area; and a fourth
transferring means for transferring the cut workpiece from the

tentative storage area to a boarding area where the cut workpiece

- 20 -~



I s caught by the not ches 63a by four horizontally novabl e ' proj ections
65 so that it may be prevented fromfalling, and enpty
cafrier tray can be selectively renoved one af t.eer“cI |uu!cllmuﬂmtn t he

stack of trays to be transported to the pellet

- 12 - | oadi ng area 62 where the carrier tray 63 is |oaded with

pellets.  jg pickeMt lteafﬂéﬂgtfé}ﬁsf@ffé&rffénﬂytﬁ§4gdtf-tm%j LS 1E8T ehkt

S transported to the | oaded-tray storage neans

As I's the case

with the enfrpnsferring agdtreamd 46, the | oaded-tray storage neans 5 47

and e | ower bst thpay ta0 ey Taagy bl Floriaqd S 8 RSt RL1e] S eanatersdnlly

proj ecti ons m@@ngf foltephiekingoupr ¥hei €6€swéddkpleddain the Hordt gy

RirRgniged

fromfalli n%@(see Fig.4). These rotary pieces 68 rotate about their

pi vot s 67.

ntative sherage means inyhdchcthe cut workpieee isirrleasrd frony

st or age
| oadi ng

10

15

20 -

25

30

R I rdareiting HRknR, 08, FEARaCIOell 1 ald RhbkE; o
transfer means for transferring the cut workpiece from the
tentative storage means to a pick-up table where the cut workpiece
is laid to allow the pellets to be picked-up; a pellet transferring
means for picking b.p pellets from the pick-up table to a selected
carrier tray; a disposal means for disposing the holder members
from which pellets have been removed by the pellet transferring
means; an empty~tray storage means for storing empty trays; a
loaded-tray storage means for storing trays loaded with pellets;
and a tray-transferring table for transférring a selected empty
tray from the empty-tray storage means to the pellet transferring
means and for transferring a pellet-loaded tray to the loaded-

tray storage means.

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

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

the subsequent transferring unit via the tentative storage means.

6. A cutting-and-transferring system according to claim 3, 4

- 21 -



descrised bel ow. Referring to Fig.5, the transferring nechani sm
conprises a 15 first screwrod 70 extending in the gpn and a
st eppi ng motor 71 having its shaft integrally C(mlltmlﬂuilﬂunmumnd of

t he first screwrod 70, a base 72 threadedly engdged wktH' tHe first

screw rod 70 to be driven by the rotating screwrod 70 in the Y-axial

di rection wBgl B, Rgid¥eb i ide FubtherecOiRpLEEES &vllﬂa;ﬁwmﬂ.e%’ﬂraal&%ieﬁeaﬂs
screw rod 74 | ongl tudinally traversing the base 72, and second

st eppi ng noPdaced havthg boardiaag: asspnctheteby pﬁﬁmwamg a seleetedcent

has a | <Bpkpiepote B eRpkRl {0 Lok i rokle TarEeRl L 6

I QYVIe“ ng a thert@ita’etbcl'@ siﬁz}::a%ﬁiaréaa:to ﬁhe(ﬁ%éﬂ‘t?ﬁ@mtl&dés’ch@sv lowéring WEE?;
W ca pOI‘t 0oc 1o t he -axl a Il rec on I1e
being g dea ﬁy saqep%)b m@fvoahggl%erma@bemef B&Frﬁwoiet-sasﬁetme

can be drivganRatfel RabBe X-aX|aI and Y-axial directions within the
transferring a%%arbgt usb%é when the first and second 30 screw rods 70 and 74
are driven by the first and second steppi ng notors 71 and 75

respectivel romF carrier.table

Crossw se |ﬁ shap% Pelle&'ndér?nﬁg rﬁ%ﬂ‘gs aﬁ’ “@o CORRELSLNg? ccﬂm@gpﬁﬁl?o
two adj acentransf£Bielifgt mBEnSNESr ApTcRBAGNip FH @eq@dt@as cét aB¢kBiece from

' ntegr allé Y the cutting unit; a tentative storage means in which the cut
workpiece is released from the shuttle transferring means; a
transfer means for transferring the cut workpiece to a pick-up
table where the cut workpiece is laid to allow the pellets to be
picked up; a pellet transferring means for picking up pellets from
15 the pick-up table to a selected carrier tray; a disposal means for
disposing the holder members from which pellets have been removed
by the pellet transferring means; an empty-tray storage means for
storing empty trays; a loaded-tray storage means for storing trays
loaded with pellets; and a tray transferring table for transferring
20 empty trays from the empty-tray storage means to the pellet
transferring means and for transferring pellet-loaded trays to the

loaded-tray storage means.

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

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

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

which is placed to adjoin the leading transferring apparatus so

- 22 -



connected to the other adjacent projecting ends. The walls 79 and 80

permt a carrier tray to be fixedly held on the carrier table 76
wher eas the detent projections 81 and 82 effectively prevent t he
cafrier table from noving beyond predeterm ned ranges in the 5 X- and Y-
axi al directions. As seen fromFig.4, a plurality of enpty

carrier trayhatOad selectfd. c&@%ﬁfk%@%é ng%% éﬂabr %‘?’%Flsﬁéa}?sed.f ?:gHEF:ﬁZﬂHﬁtﬁ.an

st orage neans 46. In transporti
enpty-tray trangferzjognweans46ft thehsupskfeentotdangfereing2unitrsia the
ved to_be put under the enpty-tray storage neans

[ 0 Le. i
Zgrrlerm%iIEgﬁﬁag&ggehiogggfe@PPBHS 81 and 82 are noved as far fromthe

wal ls 79 and 80 as possible. Then, the carrier table 76 is raised to
the level at which the top surface of the_carrier table 76 is close to
the botthm of the | owest carrier tray, still leaving a 15 gap equal to the
t hi ckness of the carrier tray. In this position all enpty carrier
trays are allowed to fall sinultaneously by wi t hdrawi ng the novabl e
proj ections 65. Al'l enpty carrier trays fall a distance equal to
t he thickness of one carrier tray, allowing the | owernost carrier tray

.hgagie 20 on the carrier table 76. Then, the nnvabLg\Biglsfiifii 65 are
L
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to adwance into the notches 63a (see Fig.7) of the |last but one carrier

tray 102, thereby supporting the sane. After the enpty carrier
tray 101 is laid on the carrier table 76 the detent projections 81 and
82 are noved toward the walls 79 25 and 80 to pinch the enpty carrier tray
101 between the detent projections 81, 82 and the walls 79, 80, thus

fixing the eﬁg%;,c .f# on the carrier table 76.

Then, the base 'S nove é%%l al direction to be put under the
pell et |oading area 62, and then the base 72 is raised 30 to appear in the
pel l et | oading arega Jn the pellet, |oadi ngi_'area 62, every tinme

the carrier tray Dl'é(?ﬁ%s"-so@éh imprestedy quttd nastand- #Wﬁﬁaﬁmr@ ﬁ}f%ﬁﬁm
0h o "V thor | cHRRALDY SR depai b lnbtiptle Sinf SNLRRAL 1 e
tray 6 workpiece is held by a holde:zl member. The sym:mn s:dmpm;sés)acbad
e el ot ot nd EE AL ARG, o BrhBbece, 5b2nS Bk} "a Bikting unit
including at least cutting means for cutting the workpiece on the
holding table into pellets; a transferring unit including at least
transferring méans for picking up the pellets from the holder
10 member and for transferring to a selected carrier tray; and a
shuttle transfer unit for transferring a selected cut workpiece
from the cutting unit to the transferi:ing unit. All these parts
work automatically in unison, thus reducing the length of time
involved for cutting workpieces into pellets and for loading
15 ~ carrier trays with pellets to possible minimum.
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76, and then, the pellet-loaded tray 201 is noved in the X-axial
direction to be put in the passing area 83. It is brought under 5 the

pell et-|1 oaded tray storage neans 47 when the base 72 is driven in the
+Y-axi al direction. The rising of the carrier table 76 makes the
pel | et -1 oaded tray 201 to approach the | oaded tray storage neans 47, so
that the t apered projections of the opposite rotary pieces 68 are
pushed 10 upward, thus maeking the opposite rotary pieces 68 to yieldingly
turn and diverge outward, thereby allow ng the pellet-|oaded tray 201
to enter the | oaded-tray storage neans 47. When t he pel | et -1 oaded
tray 201 passes by the tapered projections 692 of t he opposite rotary
pi eces 76, they are allowed to turn inggrd %;’!!‘ t—3 Tet aner ed
projections 69 to invade the notches 6 ﬁk\' .———petiet-|oaded Yray 201
catching the pellet-loaded tray 201 by th¢ Rt ches 63a. In
this way pellet-loaded trays 201 ar@s \e‘: another iR the

| oaded-tray storage means 47. As may" DK /‘ A\ 2 fromthe aboveg, a
series of works can be auto hgal K QI % ) i@ni ng with the
cutting of wafers and ending wt \§§'2¢ ransferring O

pel lets, thus substantially r-né; of i me T nvol ved,
conpared with the transferriﬁ: 4ﬁ —gaxselt es fromthe
cutting apparatus 25 to the tran \3&$§"&: 3&‘ Whe gQnventi ona
system Assu &Qé‘;/_’"' N /A .\\\ Qi ped ¥n a singlé
cassette, that it takesN10 @ “éﬁ!iﬂﬂ”*i‘ NN st rat e info

pellets, and t5h$\k%~takeﬁa
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with as many pellets as cut and separated froma single CSP 30 substrate.
Then, the length of tine involved for cutting all CSP substrates that
are contained in a single cassette can be estimated to be 250 m nutes
(= 25 x 10 mnutes), and the length of tine involved for putting all
pellets in carrier trays can be estimated to be 250 m nutes (= 25 x 10
m nutes). Thus, the total length of tine -
15 - is 500 mnutes (= 250 mnutes + 250 m nutes). Assune that
t he cutting-and-transferring sys f Kig. 1 is used in cutting 25 CSP
substrates into pellets, and in puttﬁTéllépellets in carrier trays.
First, the cutting unit of the systemof Fig.1l can start 5 cutting a

sel ected CSP substrate, but the transfepring unit cannot start before
the cutting of the first CSP substrate § begn finished. Specifically
the transferring section nust2®ai 0 n te§ while the first CSP
substrate is being cut, and thid thes ‘\@;;: ring section can work in
parallel with the cutting sect ‘ &&i twgal ly, the cutting of
the (n+l)th CSP substrate f
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being-effected in parallel with the |loading of the "n"th CSP
substrate. Therefore, the cutting and | oading work can be finished in
260 mnutes (= 10 m nutes +250 mi nutes), approximtely . one half of the
| ength of tinme involved for cutting and loading 15 in the conventi onal
cassette-by-cassette handling system Referring to Fig.8, a
cutting-and-transferring system according to a second enbodi nent of the
present invention is of a two-cascaded structure, conprising a series
conmbi nation of first and second pellet transferring apparatuses 12a and
12b, which can 20 work in parallel, thus shortening the length of tine
i nvol ved. In Fig.8 sane parts as in Fig.1l are indicated by sane
ref erence nunerals as in Fig.1l. In operation cut CSP
substrates 29b are transported alternately to the first or second
transferring apparatus 12a or 25 12b. Specifically cut CSP substrates 29b
are transported to the first tra ri gg apparatus 12a in the sanme way
as in Fig. 1 whereas cut CSP subEfIg;g 29b are transported to the
second transferring apparatus 12b via the first transferring apparatus
12a. In transporting cut CSP substrates 29b to the second transferring
30 apparatus 12b a cut CSP syggstrate selected andig those laid in the
boardi ng area 24 of the cuttijng apparatus 11 is sucked to the suction
head 51 of the shuttle transflerring nmeans 40 of tﬁg first transferring
apparatus 12a, and then, the longitudinal arm 50 i noved in the
+X-axial direction to puyt—the selected. cut -
- 16 - 64“\43[' Pt
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substrate 29b on the tentative storage neans 41. The tentative storage
nmeans 41 is driven along the rail 52 in the +X-axial direction to the
rel ay area 85, where the cut CSP substrate 29b is released. 5

Next, the cut CSP substrate 29b is transported to the second

transferring apparatus 12b by the shuttle transferring neans 40, wher e
the pellets are put in carrier trays as is the case with the syst em of
Fig. 1l Two transferring apparatuses 12a and 12b are series- 10
connected and so controlled that the pellet-Ioading wrks nmay be

effected simultaneously in parallel. Thus, the length of tine I nvol ved
for cutting CSP substrates and | oading carrier trays with pell ets can
be shortened greatly. Assune that 25 CSP substrates are contai ned
inasingle 15 cassette, that it takF% ggkginutes to dice a single CSP
substrate into pellets, and that 20 mnutes to load a carrier
tray with as many pellets as cut froma single CSP ubstrate As for

t he conventional cassette-by-cassette handllng systen1t e length
H“ _—__%———_
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of time involved for cutting all CSP substrates that are contained 20 in a
single cassette can be estimated to be 250 mnutes (= 25 X 10 m nutes),
and the length of time involved for putting all pellets in carrier
trays can be estinmated to be 500 m nutes (=25 x 20 m nutes). Thus, the
total length of tinme is 750 mnutes (= 250 m nutes + 500 m nutes).
Assum ng that the cascaded type of 25 cutting-and-transferring system of
Fig. 8 is used in cutting 25 CSP substrates into pellets and in putting
all pellets in carrier trays, the cutting and | oadi ng work can be
finished in 270 m nut es, approximately one third of the length of tine
i nvol ved for cutting and | oading in the conventional
cassette-by-cassette handling 30 system Three or nore
transferring apparatuses can be series- connect ed dependi ng on the
cutting speed attainable. If any onﬂF'I(iggsthe transferring apparatuses
shoul d happen to be defective, the ni ng apparatuses wll be

all owed to continue their works by - 17 -
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excl uding the defective one. Therefore, the transferring work need not

Resilient, sheet-like retainersiake a\.===/ ’
means 45. |f disposabl e pieces ol@ niﬁ(x ;

substrates, they can be coll ectg ‘\'}'////? "‘-.,ﬂ
away . &8 8 ! ,

'/’"‘
- - ,/’/i N
¥ 6\\\%7/

be di sconti nued. Fi g. 9 shows anot her cascaded type of cutting and
transferring systemaccording to the third enbodi nent of the 5 present
invention, which 1is appropriate for handling CSP substrates each
held by a retainer 90 as large as the CSP substrate rat her than the
frame F. Exanples of such a retainer are a piece of adhesive tape and a
resilient sheet-1ike piece having pores nade on its surface. The CSP
substrate can be held on the resilient 10 sheet-like piece by pushing the
substrate against the pored surface of the resilient piece to be sucked
thereon. The resilient piece can be reused. , e—system 91 of
Fig.9 is different fromthe system 10 of PRYZL aniy=ka=that: in\the
cutting apparatus 91 the suction heads 15 9 " J3a, \94a and 95a—=afAt he
first, second, third and fourth transfe 92, 93, 94 and 95
are so configured as to suckg the whol e & AR he CSP substra e;
and |ikewise, in the t r afSfersing \\\\../ \d 96b the suchyon
heads 97a and 98a of the shuttle t ;-ﬁf Q7 are—sg———-
configured as to suck 20 the whgle surfA ,:\//m stEate—(See
Fig.10). Everything else is A/A@l

as indicated by sane referegce\nu \\V-ilﬁ\/

FIG. 8
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24
123

17(22)

This Sheet Has Been Replaced

JHALIN

lr....v i b W LN

REPLAGED




As may be understood fromthe above, inmmediately after conpl eting the

cutting of a selected CSP substrate the cut CSP can be shifted to the
transferring apparatus, thus permtting the 30 |oading of carrier trays
with pellets without delay. Thus, the | ength of tine involved for
cutting CSP substrates into pellets and loading carrier trays with
pellets can be greatly reduced, conpared with the cassette-by-cassette
handl i ng systemin which: all CSP substrates taken out of a selected
cassette are cut; and the so cut substrates are put in the

cassette to be transferred to the transferring apparatus where the pellets

are transferred fromthe cassette to carrier tra Advant ageously a
et on can\be

TeTehy—=aRr ovi ng
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CUTTING-AND-TRANSFERRING SYSTEM AND PELLET TRANSFERRING
APPARATUS

ABSTRACT OF THE DISCLOSURE

Disclosed is an improved cutting-and-transferring system
for cutting and separating a workpiece into pellets. The
workpiece is held by a holder member. The system comprises: a
holding table for holding a workpiece to be cut; a cutting unit
including at least cutting means for cutting the workpiece on the
holding table into pellets; a transferring unit including at least
transferring means for picking up the pellets from the holder
member and for transferring to a selected carrier tray; and a
shuttle transfer unit for transferring a selected cut workpiece
from the cutting unit to the transferring unit. All these parts
work automatically in unison, thus reducing the length of time
involved for cutting workpieces into pellets and for loading
carrier trays with pellets to possible minimum.

Figure 1
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1. A cutting-and-transferring system for ‘cutting apd—fmwm@eﬁwm4ﬁ44w%
a™wor kpi ece into pellets conprising: 5 a hol di ng t Gbi78 A GHIIOT G A
wor kpi ece to be cut, the wor kpi ece being retained by a ?Ufﬂﬁf“ﬁﬁﬂberf -
a cutting unit including at |east cutting nmeans for cuttipg% _,.th.

wor kpi ece on the holding table into pellets; a tranSrettf i unilt
I ncluding at least transferring nmeans 10 for picking up hh.pnllnrc f.romn
t he hol der nmenber and for transferring to a selected carrier tray; and
a shuttle transfer unit for transferriud:a sel ected cut “—workptrece-from
the cutting unit to the transferring unit. 15 2. A
cutting-and-transferring systemaccording to claim1, wherein the
shuttle transfer unit is built in the transferring unit. 3. A
cutting-and-transferring systemaccording to claim2, 20 wherein the
cutting unit conprises: a cassette storage area for storing a cassette
contai ning a stack of workpieces; a carrying means for renoving a

sel ect ed workpi ece fromthe cassette; a tentative storage area in which
the workpi ece thus renoved and t r angf er rdi-saie: '
transferring nmeans for transferring 25% 7
area to the holding table; an

hi.eee—fFFom the tentgtive
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al i gnnment neans for detecting the cutting area*of the morkaﬁQ%é{Waé?ﬁ?ﬁgﬁggg
hol ding table; a cutting means for cutting the so detected ; “Meéﬁ&fgglgi}'i'
of the workpiece; a washing nmeans for washing the cut viorikpi ece; a 1
second transferring nmeans for transferring the cut 30 mork@i?ceJﬁmﬁﬁiﬂme ]
hol ding table to the washing neans; a third transferringiloeans for ,
transferring the cut workpiece fromthe washi ng nmeans fo the tentd /
storage area; and a fourth transferring neans for tran%+e%%#ngmthmggt
wor’kpi ece fromthe tentative storagﬁ;area to a boarding area where the
cut workpi ece - 20 - I's picked

up to be transferred fromthe cutting unit to the transferring unit;

and the transferring unit conprises: a shuttle transferring

means for picking up the cut workpiece in the bordering area; a 5

tentative storage neans in which the cut workpiece is released from t he
shuttle transferring neans to be tenthlJSFl laid there; a transfer
means for transferring the cut workpile of t he




tentative storage neans to a pick-up table where the cut

laid to allom/tge pellets to Be plcEed up; a pellet transf'ig&ﬁ@%ﬁ%ﬁ¥?é%ﬁ§
for. picking up pellets fromthe pick-up table to a selected j ""35??ieY“““
tray; a disposal neans for disposing the hol der nenbers i %rog;mﬂy g
pel l ets have been renpved by the pellet transferring ﬁe foe
enpty-tray storage neans for storing enpty trays; a Idaded*%fay«s&@w e;
means for storing trays |loaded with pellets; 15 and a trQy-transferrlng
table for transferring a selected enpty3- tray fromthe enpty-tFray = ——
storage neans to the pellet transferring means and for transferring a
pellet-loaded tray to the | oaded- tray storage neans. 20 4. A
cutting-and-transferring systemaccording to claim 3, wherein the
pell et transferring neans conprises: a pellet orienting neans; a first
pi ck-up nmeans for picking up pellets from the pick-up table to put the
pell et thus picked up on the pellet orienting neans; and a second

pi ck-up nmeans for picking up and 25 rgRsfarring the oriented pellet from
the pellet orienting neans to a ng ea-carrier tray. 5. A
cutting-and-transferring systemaccording to claim 3, wherein it
further conprises additional transferring unit, which 30 is placed to

adj oin the transferring unitygp that a selected én wor kpi ece may be
transferred to the shuttle trqnsferring means of k\

N mu—.\w_:,_",“_

[ I LS L ]
72




the‘subsequent transferring unit via the tentative storage neans. 6

A cutting-and-transferring systemaccording to claim 3, 4?wﬂ;émﬂmﬁrj1gHEFT

- 21 - or 5, wherein it further conprises an%éﬁtfﬁ&f%ﬁéim"mm
radi at or nmeans pl aced in the boarding area, thereby gernmtting a

sel ected cut wor kpi ece to be exposed to ultraviolet da s when.,; ...J
transferred from the tentative storage area to the bgarding area, thus
| owering the 5 adhesive capability of the hol der nmenber gf

ultraviol et-sensitive adhesi ve tape: 7. A pelilet transferring.
apparatus conprising: a shuttle transferring neans for picking up a

sel ected cut workpiece from10 the cutting unit; a tentative storage neans
in which the cut wor kpi ece is rel eased fromthe shuttle transferring
means; a

FIG. 5

7
) X X
i \
{
f Y
82 75 |
% k7 78 72 Q
{_ _=._/ [ \B
[hm T 1 LI 1
: ' T ; 75
~/ & 74 {
= 6————%' -— ‘( T
A L S i l k
R L 7 1ikd : 1
. i [ii:

'l“"lx N, §




transfer nmeans for transferring the cut workpiece to a pick-up tabl e
where the cut workpiece is laid to allow the pellets to be....pi.cked up; a

pel.l et transferring nmeans for picking up pellets from 15 ?Qﬁ?@phc@mqﬁ’tﬁbré?
b 1 21 -’i.-”.ilc;‘. b

oy g A
.2

to a selected carrier tray; a disposal neans for dispésﬁﬂg~-ﬁew a .
menbers from which pellets have been renoved by the pe¢llfet transferrijg
means; an enpty-tray storage neans for storing enpty frays,«a~Y ..l f
| oaded-tray storage nmeans for storing trays | oaded mﬁithgLL§L§; and ja!
tray transferring table for transferrin@-20 enpty trays fromthe ]
enpty-tray storage neans to the pellet transferring neans—and-for. | [
transferring pellet-loaded trays to the | oaded-tray storage neans.

8. A pellet transferring apparatus according to claim7, 25 wherein the
pell et transferring neans conprises: a pellet orienting neans; a first
pi ck-up nmeans for picking up pellets one after another fromthe cut

wor kpi ece on the pick-up table to puf:lia t pell et thus picked up on the
pell et orienting nmeans; and a seto piYk-up nmeans for picking up and
transferring the oriented 30 pellet fromthe pellet orienting neans to a

selected carrier tray. 9. A pellet tB&81sferring apparatus according
to claim?7 or 8, wherein it further conpyises additional transferring
appar at us, which is placed to adjoin thell eading transferring apparatus
so Sy
i
¢ =
=2 T




- 22 - that a selected cut workpi ece may be transferred to the

shuttle transferring neans of the subsequent transferri nq?%ﬁg [\Cy?@,hﬁh%g;
DAL LaD MR AR ¢ eIRERARL X
P e soieieeirn 0 =tmcetsn ity

tentative st orage neans.
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