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| MPROVED SI NGULATI ON SYSTEM AND METHOD Fi el d of the
I nvention The invention relates to integrated circuits

W@ b@y/0233686 t he manufacture thereof. In particul BET/SGH®B6/000399
invention relates to the singulation of ICs froma
substrate containing a pl urality of the 1Cs. Mire
specifically, the ICs are those having conplex plan
shapes conprising a conbination of linear and profile
porti ond! NEL SINGNLex BUPN S ek Bk ANS MEEHOD t hei r
application for nmenory cards such as mcro SD cards
used in a range of applications including caneras,

Field eDfthesInvitorpl ayers etc. A characteristic of the mcro
SD card is the change in shape froma routinely square
or rectangular ICto, instead, requiring a nore
C iR hBenBbRRSattd 10! 1HQF%J@EcuRB (1C) lah@ BRI mPQALthdt¥RShereof. In
around t he periphera e of the I-C, but also:

particplgr.tthomgeniion talptesp viee smgvé@tronyfa{ﬁé feym asplstgeareongdinipg a

[ D r C
plural@ﬁqg)frf#lleeflg s V\h-[\g%ee% Qélhcﬁlyp ‘&[ f(?péﬁcﬂfxos%@]? élcé% g&rﬂel%lo %/heggs
commﬁﬁﬁgﬁ&@ﬁbhﬂnaﬁOﬁﬁﬁndahépﬁﬁﬂépmgSnMAthln t he devi ce and

curved portions again fittings of the device or even
as aesthetic appeal. Traditionally square and

Backgﬁﬁﬁﬁngl“ ar 1Cs are diced or singulated using a dicing

aw which can efficiently cut long, linear edges of a
substrate, singulati ng I Cs quickly and efficiently.
Wih the

fi h Y
014 BrolyiBe FRte RHIC OB 168k Bofion S plintly A8 Fucksliiro D
cards@Qéd i@ a rabisd ofltpphogicd nﬂﬂucn@g edthérad, PDAIO VMBS pifafstic. A
angl es. For nore delicate acti ons, such as I ndent | ng a

charaf:f@@@s%ofu the wiera SDoeryd inthe ghange in ahaﬂe AEPTS AwRutiel $satel oF
el 4 1ARESE Q88 ord LIRAC, B0l iy A porions
arounslhhﬁ paripherad) sdg_ef ofahei IC) by alssa\pprttdme hhGag wayedinpamshhpsior more

s R LA PSR ) 6 DUSHER LN LD, ey comerof

the remhgl% @M AN NG cd B8 BestdBRosNa PiRifzdRilten el deklck af@durved
ficiently renmoved fromthe substrate, such punching

poﬂl@m@g@sfé@ngsmféhct feviel erveyar ks afsthetig @Ppﬁgil damage to the
substrate as well as |ocalised

Traditionally square and rectangular IC’s are diced or singulated using a dicing saw
which can efficiently cut long, linear edges of a substrate, singulating IC’s quickly and
efficiently. With the introduction of a profiled plan shape dicing saws are less efficient as, for
instance, a chamfered corner must be angled at potentially non-standard angles. For more |
delicate actions, such as indenting a recess into the edge of an IC, dicing saws are poorly ;

suited indeed. For curvi-linear shapes, it is in fact not feasible to use a dicing saw.

To overcome the shortcomings of a dicing saw, the IC’s maybe punched whereby a
suitably shaped die pushes into the substrate to shear the IC unit from the substrate. While
achieving the desired shape can be quickly and efficiently removed from the substrate, such
punching processes have the drawback of causing damage to the substrate as well as localised

damage along the edges of the IC’s and so leading to excessive wastage.
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damage al ong the edges of the I1Cs and so leading to
excessive wastage. Alternatively, a router maybe used,
whgoogrseg the cutting portion around the desPCEEG2006/000399

edge. Again this achieves the result, however, the

tolerance required for a router is typically high and

so reducing the effective nunbers of I1Cs that can be

i ncorporated onto a substrate. Further operating a

router around a conplex shape is extrenely tine

C . P I .

A T R
edge. tAgnin ddsiadhicves the redwdt, howeves, fhe tolbmaoee re(niiRtd) for aindugér is gypically

.. the neasure, of _efficienc f.a dicing machi ne... Thus,

high g Sp S ek ALTRE faCT Bnrial B FRGroMieq Ay gubstcate.

Furthér@speldtinB @ rbiiefarbiied 4 eothplexishape)ip etddrhdly Bfle@ohdfining, as the
econom c threshold for the manufacturing process. A i

procegs i folalively slaycampgeedite tha of asaw. Jhe epnsp@iengs ofusing q gputer is the
o o o i’ . .

reiuc 1 L 408 AL 0P 8 4 L ARG Sy OB

machinie g Ahusg [viist g rdukeriadhisuestthe desicedeaesul, theiiPHresulting from the router

. concentrated region at hi ressure.. The water may
1s typﬁ%ﬁié%glﬂwa?&egg?‘?fg‘%ﬁﬁegﬂlgﬁ&%g HAgUaRRmBg PYACRY: process,
which also has a highly detrinental effect on the

nozzle of the water jet requiring continual )
r épfunthensltarnasivepoio use pavatenjetieraa tlidfefcntiiag dgvigab Heke b jet

fer | . S i St - Wh Ml .
noxa o B Sy R SRR SR B PP ik e
fluid ﬁﬁﬁl a8 iwgerSeithin wfbbmr?nmlsﬂ riggo af ldpic prbsagai Tisd wﬁthﬂélay have an

. effectiveness of the water e stem{ accaomodat
abrasiyg mpateskal & tidihgCutig PIOEFSS: N&&@ﬁ%&ﬂaa Brenly ﬁf‘éﬂ@%@g ef?fﬁr on the
nozzf e 'm?a& f i Eéﬁtﬁﬁlapfeg@%gﬁig?ti érBIS&H&{M EPEdOA Alther

urther Timt econom of the water jet. _
drawlack tofi @rwaderijétl systemes theel sppechatioehish amditqrjjgg nozzle maydwiapetited being

.to support an I.C bein ut. b er-jet o r ed
consiyigniy HRVE WAL aciak v g tarbelilikey il e R RisREss of e
watergEt dyRiéatol ®Borhinolste tHRPRE Vubiind) Folhe Clep&ited diviPfifs @Blised by

invention to provide a systemthat can si ngul ate an I C

cloggingpiile aowdasor dampgnthspudhy gasspsiondartkar dimitsdhe eppnernic benefit of

o TR L REGSS0 B 05 e T bl cor
a watst jeg Wk @binpgred o $ifipisvacubmonraagsmbnsitof diotng sasisd | C uni t

havi ng a conbi nation of linear and profile periphera
edges, said

Statement of Invention

It is therefore an object of the present invention to provide a system that can singulate

an IC having a combination of linear and profile shaped edges, at a UPH in excess of the prior

_art systems.

In a first aspect the invention provides a system for singulating an IC unit from a
substrate, said IC unit having a combination of linear and profile peripheral edges, said

system comprising a profile cutting device for cutting the profile portions of the IC unit; a
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system conprising a profile cutting device for cutting
the profile portions of the I1C unit; al ongitudina
we eaoviongselevi ce for cutting the linear porti onBCDBG2006000399
ICunit, said cutting neans located within a
singul ation zone. In a seco?d aspect, the invention
provides a nmethod for singulating an IC unit froma
_substrate, said I1C unit having a copbination of |inear
longiugie S GEIdevige or SHIGEI Do POt Sh e G Sosagt piufif Heans
ted L8 aftidy Rkl € cutting the profile portions' of
kmaetﬁﬁhﬁ% un%t ag{ng a profile cutting device, and
| ongi tudinal cutting the linear portions of the IC

it usi a_longitudi [ [ ' '
oG oo B e ot A G Sl o e bR rom o
substr@6lHaRBET ﬁlgt hdvend fsodﬁ@nﬁmgx of mmabairgdqtrbﬁ{j&dmﬁphérabﬁrtlgpa rsgid
profil e edges, the present inventjon addresses this.
method sprgriging dhenitenstof gFPfHe cuitipg itff?gprﬁ%i?d%%%.o?ﬁﬁ ’S§ ﬁ%&usﬂ'h%a
a 0 J tadh
profil XY A8 Con ERELI i1 GutiE (PRRCY Bonfoh ol @RACTA ARl o
longitydinflidueingudel/icagatientites, steps arsutringrveidiini simgulaHon zaney
preferred enbodi nent, the present invention nay
further include a sorting neans for sorting the
SiThsUinald@skstifeg HIRITESs havinfy £ adABiakii@Sof 1ERhOartiregRIddess, the
may conprise one or a_conbination of pass, reject and
present énwenkion pddrasspy isdrrusinsehprabinaiien of e ing preesses-
i nvention may further conprise a | oading neans for
| oadi ng the substrate to the singulation zone. In a
P TR fseHak etk fIvhadgasiiptintikiag tieespead of the dotgitodinalgntting device, and
further_ include an off-loader for re ing the
the flexibiljin ofitheProBlesFiitias dsvise: has O RgHrte Yhzone. In a
preferred enbodi nent, the profile-cutting device may
i ncl ude any one or a conbinati-on of water jet cutter, ’
afin aiprefpre¢d embadenertniie présesidnventiongnay furber inglude g yoréing means

o LS EAHUSIE B 5 SRS, 0SB M S e o

combRafi8g b¥ fasd! fefect dus®erki n the fluid to enhance the

cutting action. As a result, such a nozzle of the
cutter may have a very limted Iife, in conventional

cigrcu US| p ' j . .
O PR REE Ebogtetts ¥brtsefic Avelchlinf hirer floprise 4 pading
meantl $6td6adifig tHeaupstafd tbehesingilagordaonece per unit will be

reduced, as a proportion of the ICwll be cut by the
| ongi tudi nal cutting device. Consequently, whilst the

lifhe L}ﬁéfghgg eRb&ilneRr, 4 frbRat BO¥ASEGh infy Rtk incldde ahiof®loader for
measur e

removing the singulated IC units from the singulation zone.

In a preferred embodiment, the proﬁle-cutting device may include any one or a
combination of water jet cutter, an air jet cutter and a laser cutter. The fluid-type profile
cutters, such as water and air, suffer from considerable abrasion and wear. Particularly if an
abrasive grit is used in the fluid to enhance the cutting action. As a result, such a nozzle of the
cutter may have a very limited life, in conventional circumstances. By using the profile cutter
in combination with the longitudinal cutting device, the usage of the profile-cutting device per

unit will be reduced, as a proportion of the IC will be cut by the longitudinal cutting device.



"per ICunit" is considerably |lengthened. In a

preferred enbodi nent, the |ongitudinal cutting device
worey7iomssaide a di ci ng saw havi ng-a singl e or. deel/SG2006/000399

blade. In a third aspect the invention provides a

system for processing a sub%;rate conprising a |oading

device for | oading the substrate to a first end of a

l'i nearly disposed storage area, said st oraq%g ar ea

aGwpsegyently. whilst e lifnefl the prfilercuiting dewiee fs shert, e difemgasured
“ ﬁp¢ [ e to a second end opposed to
P"“tt{]el ?‘?é nSﬁ%k%éfn%B%%l&ﬁetg devi ce for denpunting the

substrate fromthe second end of the storage area in a

di.rection orthogonal tq a.lqnpgitudinagl axis of the . .
| i @@quWﬁfgrﬁggi_g@egt Wg 1%‘3@%-! ClgthgaPWg% g)@p%t}cg,ucg a dicing saw
havin?.q%mg@éjogdha[ B8t ve the denounted substrate, and

ransport the substrate to a selection station in a
direction parallel and opposed to the direction of

travel, . e or.age..ar ea, .saj L ection stat.ion

a0t iRt S S ARBL TP & SRSE R SerSthp pobstace
comptibiagialvadihg devipe GtildaBndthEadubsiehtoto priosessi ofg linearly disposed

substrate conprising the steps, of | oading the
storage; A5ea, pai $tareecareq pdapted fe reseivg the sibstptg aa?r@pfageeald and transport

: & mdt [ I : :

sia SHEEASS: 068 SEAROL B3 i 2UBSK IR, AR Do
the sulestmaten fromg thehsecond $hd atf ethé rstormgd @rspero nddissgtiom forthbgonal to a

.St.orage ar.ea j.n .. rection orthogonal to .
tongiffal H6ia 0k B Likedy hbred RPmehang A rapalubly gt to receive
the déhB@ited ERRXSRRY, bhd GahdpRriSHO ShbAtate &) AnRBledtidiPbthties SeMlinéction

in a direction parallel and opposed to the direction

parallg} ang gppgsedfio thpedisection @ teavelaof theusongge geaai prid selpefipn station
f the integrated circuit from
adapt%%god#ﬁ%%%ﬁ%%tsg%tﬁqvery to the singulation station, the
overall footprint of the singulation systemcan be
reduced. .In a fifth aspect, the invention provides a
Tef b oY SFPRSHITR i“h"&ng"‘b IPEies; § 1gpthpd ?'}ngﬁogesgs\nsm gubstrate
comphising!ths YRS bALIBadifP IR suBdtAE I8 i3t RRY Afa lidedA liRPoded&torage
first substrate to a first location on a singulating
area; trah$portingsaiid substrptd alompitee $toraign areaftp rassecenskend; apposed to the first

end; %g&ggﬁtmgngleas&istgﬁé Rk 'tgee'égJo% ne%% SHtne storage area in a direction‘

orthogonal to a longitudinal axis of the linearly disposed storage area; transporting the

substrate along a rail assembly in a direction parallel and opposed to the direction of travel

of the storage area.

Thus by manipulating the process path of the integrated circuit from loading up to
delivery to the singulation station, the overall footprint of the singulation system can be

reduced.

In a fifth aspect, the invention provides a method of singulating a plurality of IC units
from a first substrate, comprising the steps of: loading the first substrate to a first location on a
singulating table, whilst said table is in a first position; performing a first pre-determined cut

of a first portion of the first substrate; lifting the first substrate from the singulating table;
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of a first portion of the first substrate; lifting the
first substrate fromthe singulating table;rotating
wo b@7873360l ati ng table fromthe first positi onP€DSG2006/000399
second position; replacing the first substrate to a
second | ocation on the singg ating table; performng a
second pre-determ ned cut of’ a second portion of the
first substrate so as to singulate the plurality of IC
rotatingifhe singrleting kedlef fromithe fitss pesitien to msegord Roditicns prptacing the first

substra { sé%@ld@?@aﬁeg%% tﬁssc' ¥§\h§tnﬂ§ t?l[) t)g N Olg{\ § %?eé:’ond pre-determined

cut ofcacsemndspom@oraof thadirstgubsanssoxdap sigulace the pthrilhg of IT 6iits from
%trate to a first location on a singulating table;
theﬁrét PEAte.cut ti ng neans for performing a first
pre-determned cut of a first portion of the first
substrate; a lifting neans for lifting and repl acing
~t Bea ixthsaspsetbieinaventibn pravides assiysigml fat singulatikg ®plusditylof IC units
bl e i cludl n nmeans f.or r.0
from § Ry FonsBtey PPt 2 Lo ot lnd B00 B8 At St a first
1ocauaiealm§ si‘ngﬁlaﬁﬁg tdldTiafistecuR@gomeanaIfer pk&f&ﬁﬁﬁlg’lﬁﬂrsﬁjdﬁe d&erﬂnned cut
ond portion of the first substrate so

as
of a ﬁgst ﬁgmoatqaf ﬂ@%’@mb puhsgptet 3 lifing recans forsliffing gnd ﬁr@lacmgérhe first
h
substi3HTRI By PN Eolei\id tabld BT TStaliEn ARARS 6 rdiling from a
first pokitios kg secand pn81t1a1b;l ssetaid cmmmgmmnsdbr prrfafidghesdcaind pre-

fro th first, to.the.se ition. Accordingly,
detorringd Pt o b Sty Bt 8 SRR B A to S5l B plfeany of 1
units frofl tBe ﬁfyd stitBlafs WhBrelit e 319 frdhies is b€l ioaBpladd 88 figdt substrate
the substrate is changed. This permts dedi cated

to a seqend 1q¢gtien pa e virgulgiondeble ﬁolqu@eg frotation ebthe &bl fiem the first to

these%hrﬂgggg dnon table, and by changing the orientation of
strate relative to the cutting apparatus in the

m ddl e of the process will increase the throughput

rate, measyred..in r hour" UP,,vvhiItsiI,

Ao e iing oot ey o 06 e retbing eyl adf replacing the
substitd, fRRRhta8bh @ HRLubstdid ﬁ%haﬁg%aﬁ‘ﬁisli}%mu'@ Secﬁéé%éded?i‘tthﬁg apparatus

adaptable to a range of singulation devices, such as

to acttdnaspe@ﬁs ateas efithesinpuiptiscrdds 200 by 8Banging theonientatien of the

n or.at ed. her ence. B
subst8f Bl o IR PhRS T s e 5 B PR Sy i i
througlqmlﬂ ] ,méh@ﬁlfeﬂfiﬁlf @ﬂts?:p?er héur” QUBH) /wvhil @ SAR GEdwdhy tHeTlexibility to
gures | (a) b) of PCIT/ S&005/000288, the system
use dg@é"d’t‘ &R§s OF élffqﬁ@t ﬁP@%t@ﬁPmi“ﬁ%éﬁP’FéWSc an be incorporated

accordingly.

The system is adaptable to a range of singulation devices, such as that disclosed in
PCT/SG2005/000288, the contents of which are incorporated herein by reference. By making
suitable modification to the chuck table and dicing machine, designated as “4” and “Z”
respectively in Figures 1(a) and 1(b) of PCT/SG2005/000288, the system according to the

present invention can be incorporated accordingly.

It will be clear to the skilled addressee that the system according to the present
invention could be incorporated into other types of dicing machine, and so reference to the

device of PCT/SG2005/000288 shall not be construed as limiting but merely illustrative,
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It will be clear to the skilled addressee that the
system according to the present invention could be

w0 p@onpss@t ed i nto other types of di ci ng machi PET/SGE6/000399
so reference to the device of PCT/ SG005/ 000288 shal
not be construed as Iinitin% but nerely
illustrative.In a preferred®enbodi nent, the first
pre-determ ned cut may be al ong the x-axis of the
substrate, being parallel” to a |longitudinal axis of '

the substrate. Further. the cond pre det.erni ut. -
« BTGRP AR Drte e AGEAREeP LR S HELADRE e Rhis of the

substrateDsdif@pAalldd &Idhgichdiabyaxié bEthe istilsstraR! Baidtice) e Sembnd pre-

may be a |inear cut and the second pre determ ned cut
determingd pet mayphecrlpngathe yraxisy g daterally agrgsgihe substiaised |1 C

units, the different peripheral shapes of the IC may

be cut in two different |ocations on the singulation

t atiesmativelyathp fiedt pradetbrmineddiuhenay be alimeanatub and theysecond pre-

i nclude | oadin S nd substrate.to t second.
deterBES EHIGHRN § NI Sour Bt Ry DR shaopeCaHRS B difgerent
periptierdl Shaped BS tHeatemay b difttin HRb diffedét@odatiohsod the sfuighBition table.
position. Thus, the second substrate may be cut
concurrently with the first, in the adjacent |ocation
0 Si N t 4. t ahl £ st ' j
B ARG AP o W A8 tma bl o
secon@lécatieh en Micsbebulating thble, &aentioshbfitst atbatraeywhidst said table is in
experiencing the second Qre-d term ned cu

the figsbhpsténn dpunha pandsyubgatemy RS Ry B i e

adj acéﬁtﬁ?c%ﬁo bR ﬁ'het A BatloRtA618 %o 1Rt MBatSY Rettils@R First substrate is
rep ace%.uT us, the substrates have effectively

experianaingebl fios prerdstermined cutdbe gtaegil yubsivaisreay e ederencing the

uch that. the first substrat d ik Sty 1
sconig bRt B EomiGR Tike Rablal e e
table t@atel anllithéSubbtr fedRbRicad. MEths Cilit substrai@s pawf effdcddely swapped

enbodi nent, for linear cuts perforned on the

positionpandrageeringly ssargee prosetfayudhehpidhe Hishstpshpte ey widqgeo the first
. Fur : i _ .
pr-8RllisEEL Bl UL B SIS BRI 8L S lrhined .
adapted to the cutting of substrates, such as woul d be
wel I known to. the skilled addressee. .For.instanc a.
vl iF Bhed sepemenh ot ieed PO BRI Rusa it SRRAAREY, i curs may
be pedrBbd b§h didihd shvl Futhéd) QiersXBE 26is 1esy Riprdflielcsts] #eEe may be
bar, and performng a cut in the range 0.2 nmto 0.5
perfammpd by prapsietary: eppagatug ddspteshiaiiis euiting of fubsiraisss picheps would be well

sol i d- st.at aser NN ; o
aos i BRSSP 5 e fof Q4 S proviing
a wafeé it svielotswithent dbekives b Flless/700 bar, amepdrformisgdiape, in dimedrange 0.2

so adapted to neet specific criteria, includi n% .

mm jorQGF M), 3 fasgecutist (fer expmple, 2 pulse-excited solid-state laser), an air jet cutter,

a router or drilling device. Alternatively, the profile cut may be achieved using dicing blades

of a specific shape, and so adapted to meet specific criteria, including profile shape to be cut,

material of substrate, and quality or speed of cutting action.

In a preferred embodiment, the invention may include means for unloading the

singulated IC units. In a more preferred embodiment, this may include a vacuum picker, such
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materi al of substrate, and quality or speed of cutting
action. In a preferred enbodi nent, the invention nay
wo p@boaBssereans for unl oadi ng the singul ated | CPCIBGH06/000399

In a nore preferred enbodi nent, this may include a
vacuum pi cker, suchas that disclosed in Figure 11 of
PCT/ SG2005/ 000288, or ot her suitabl e device for the
appropriate engagenent and lifting of a single IC

as that distlosddn'm Figrel bof BATHHAUWSHNOLES, toh ethee arigbleatevice for the

rotati the S may i ncl ude, but
appropp?ﬁe 38 eient; a“ﬁl;}grlﬁ%f)#%ﬁ&g%gpe ¥ical notor nounted to
a rotatabl e shaft upon which the table is nounted.

Al.ternatively, the table may be nounted to bearing
sden pﬁfﬁlﬁ@%@ﬂl‘@p%@@r theaeans éortrﬁ@tma Bheesingudation tzble fr@wenclude

but LRSS tdo |a¥1y %H’i Sedifl eﬁsfﬁotgpmgﬁmeg ol am aﬁ@tsﬂakfp{l]%on which the

rotation: e may be rota
table sandumiéd. Aﬂmmannslyauhe eatldbnoy dle mcmnmdrtb dna&mng‘sumh that aald motors

C Sy. m eratln this part of t
rotateige {ahhy WA AT PR St B ek fodgntre)ciad btk Ghrasgtipn. Said
table hﬁ%e ﬁ—&tatéa ﬁ‘m&é% dutSmAHd cQ)lnﬁéi fMﬁsthﬁ&,rthr f @&Eﬁﬁhfé@dwn with a
table may rotate a ful . Ina still further
contr@lrﬁbreigmrmanratmg ¢his pigk ef ﬁ?@)Pr@@lS-‘é cFmrﬂ@r,waxddtaldt enafyrbgradapted to rotate

180° 3ed frdin OIS %@218&1 Jsfin %P%ny ther%?%de 2y $8te a full 360°. In

accordlng to sen i nvention i nclu
a stillfuftbeiontodBySit ¢ tﬁlﬁlé nideleetivélh @otatedems 8° toe6Dher
t hrough direct operator input, pre-determ ned sequence
or a closed | oop control such that the sequence, speed
orIH%tIH&’é lpf’é?&ﬂr&ﬂﬁnlgﬂ%ﬂmlbﬁ‘tf s nPel’cc&?ngLtBlthet se‘ﬁf 5€tton may
er actions may I nclude f ure o em’ or
furthargsdudea ewhtiop systema foraodtrdotiv @tGCGSHTBI}ﬂIGD tleesgh ahrecq opdratoy input,

stemfor acceptin ejecting o wor ki ng t he
pre-dE RPN g Ao L et R Aot o cther
actiond may BRERI R EoRPdIQRE pRIEsst DEhet hORSHs PhaylBEIHAE FHilAE: of the system
either the first and/or second pre determ ned cuts may

" or asyogtatesapsticane ped doWRS e AR RSAESE. AT qUBliBSyHemder acsepting rejecting or

f th
e FPLhELER BRhERuBRY GEBRkIARATEIRRL] 2 for tne
preferred enbodi ment said criteria may include

mm ating small variatigns_.in.the cut f

Efgm‘ée’glhﬁgfa“&m %ﬁlsFegPS P?H@&?ﬂ%ﬁ% cithey ﬂ}en"%ﬁﬁi’éf‘% second pre-

deterﬁfﬁ?édl cu’EseISE}g'ﬁlclu'dE aFBK MY inBRRGON Bthifor! & tﬂ@ﬁhgﬂﬁﬁ%ﬁajﬂﬁ% to meet
cut as a profile cut and so a small rotation of the

specifigititeriadr the findt end(of savend prudsterarigsdeaits. dntmomr@ibrred
embodluFlgl}] S gl?iuctnt%]a mg 9; hﬁlldg g% n em]%lggguanlgl smaﬁzlt | ontlgnes %enc%g fglymstance,‘
a substantially linear cut may include a small recess. It may not be economic to designate the
cut as a profile cut and so a small rotation of the table may permit a linear cut, angled to the
major linear cut and so have the overall action performed by a linear cutting device such as a
dicing saw rather than a possibly less efﬁcipnt profile cutting device for only a small
variation. To this end, the table may be selectively rotatable from 0°to 360°. Said selective
rotation may be to accommodate such a variation in the cut. Alternatively the rotation of the

table may be to accommodate misalighment of the substrate or other reasons that may benefit

the cutting process.
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di cing saw rather than a possibly |ess efficient
profile cutting device for only a small variation. To

wo ki03/02338e t he tabl e may be sel ectively rotat abtESGE2006M00399
0 to 360. Said selective rotation may be to
accommpdat e such a variatign in the cut. Alternatively
the rotation of the table nay be to accommobdat e

. ..msalign t of the substrate or other reasons that
B"efDﬁﬁ‘iF‘RfHﬁ’e?' TPRREE ut ti ng process. Brief Description of

Drawings It will be convenient to further describe the
Etresent invention with respect to the acconpanyin

will g scomeariont foyBthst dogsoidsi the PresephHySHiMm 11 réopest to the
accompaﬂil‘ﬁ?t {ir‘m/m%gd ek At e[f&@ﬂ)ﬁee %fgg%l%@n Rt ine nm%ﬁhon Other

consequent arity of the
arrangeamosrmﬁrme nmvelnthw Ags ppssﬂuio; and mSg@mﬂstt@gdp@:gculanty of the

di h t
weom RS E BE: beBEBE TSl MBEPEBERS By of o prceing
descnpabgeffhb@ﬂ%ngtm| Cs having a conbi nat| on of linear and

profile edges; Figure 2 is a schematic view accordi ng
to a first enbodi nent of the present invention; Figure

S TR RSB Ry b s

ure an view o
edges; t he singul ation system according to one errbodl ment of

t he t I f

R N . PYERE P
%1%HE 3.1 as M&%l&@‘a@d&%ﬁgtosb QWoRA cRBbIRERS oXhE ?fgééﬂ/c
actording to one

( enbodi nrent of the preésent invention;
inventibhgures 7A and 7B show an inlet rail assenbly

5503 8 B0 A TS 588 B o

the pre%gmélhgﬂnt o a further enbodi nent. of the present

Figure 5 is a plan view of the delivery system according to the embodiment shown
in Figure 1;

Flgures 6A and 6B show an onloader assembly accordmg to one embodiment of the
present 1nvent10n;

Figures 7A and 7B shoW an inlet rail assembly according to a further embodiment of
the present invention; |

Figures 8A and 8B show a picker éssembly according to a further embodiment of the
present invention; |

Figures 9A to F show a laser compartment and twin table assembly according to a
further embodiment of the present invention;

Figures 10A to D show a strip picker assembly according to a still further embodiment
of the present invention;

Figures 11A to D show an interface rotary block according to a further embodiment of

the present invention;
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Figures 9A to F show a | aser conpartnent and twn
tabl e assenbly according to a further enbodi nent of
wo b@707r8sent i nvention; Figures 10A to D show BCES62006/000399
pi cker assenbly according to a still further
enbodi mnent of the present invention; Figures 11Ato D
show an interface rotary bl otk accor di ng to a further
enbodi ment of the present invention;Figures 12A to |
show sequential steps of a process according to one
enbodi nent of the present invention. Description of
Preferred Enbodi nent Figures I A and | B show two
Figurex 8P ke Bsifw $dguehiial ks 6f cpobéssatéardingfio proémbediargt of the
| i near  edges. Wil st shapes will differ considerably
presepip¥@ditend use applications, menory capacity and
aesthetic requirements, the |ICs shown provide typical
el enents that are common anong simlar devices. Figure
Descriptign of\®referite@ Bmbedimegt a subst anti al ly rectangul ar
shape. The I1C 5 has linear edges 15a to d. detracting
fromthe regul ar rectangul ar shape are a variety of

Priagirte 1 At 18 showikid xbmiphls of TOBaavigr doditindRy JIProfile and
conventionally diced b

. [ ced by a_dicing saw, the profile
lineagslees. O Tvrapanss Will dffesiensiqerably duttrsiicad useepRligations, memory
3 r‘ . of Py o
copai AR aRsB e Rutmetts, MG ¢ M EHEPOF R Sy chgerhs that ae
commort gnongpsisdlabyewdeesi ncl i ned portion 20a, sinmlar to an
inclined step in the edge 15d. A smaller discontinuity
30 is placed at a point along the opposed |inear edge
1&h§u£! 19U W BSOS Bavid Abibstanahlly fcldagd@r sH@ai The K% has linear
IC 10 is substantially rectangular in shape, having )
edges | Joctad- gefraqtipg dropgtheregudpr regiopgrdar shapreare @gariety of peofjleportions.

. . : . | i _
il AL B0l ACHPY AL o IR PRI AN L BRl porions
may bé¢ leea¢asiip atcannsioddied. A two ceimnblyasf the N5 f drafillbied gotrlees 25a, b,
.edge. Further, a rectanqul recess 4 havi t eps
havinghsehradite ﬁpﬁhfgr P _ZmPaééﬂg% ?%lsi tiegupid by@n toplingd gotipn 20a
simild# 061l iH&irf%ﬁ%te%Ciﬁ fhd i@ 158V0A kinARA diRVBhtih@RS3I0LE %)laQed at a point
Lastly, one corner has been chanfered 20b.
along the opposed linear edge 15b.

Figure 1B shows an alternative IC 10. Again, the IC 10 is substantially rectangular in
shape, having linear portions 18a to d. However, one edge of the IC 10 instead incorporates a
circular portion 35 almost along one edge of the IC 10, with only very short linear portions
45a, b on either side finishing the edge. Further, a rectangular recess 40, having steps 50a,b
indenting the recess 40 into the IC 10, and so dividing one edge into two linear portions 18a,b.

Lastly, one corner has been chamfered 20b.

Figures 2 and 3 show alternative embodiments 55, 80 of the invention. In Figure 2, the
system 55 includes an onloader 60 for loading the substrate to a singulation zone (not shown)
ready to be processed. The substrate is cut using a profile cutting device, in this case a water

jet cutter 65, which cuts the profile portions of the IC for the entire substrate. The remaining
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Figures 2 and 3 show al ternative enbodi nents 55, 80 of
the invention. In Figure 2, the system 55 includes an
worlgadsse 60 for | oading the substrate to a siPQBGLI0EN0399
zone (not shown) ready to be processed. The substrate
Is cut using a profile cutting device, in this case a
water jet cutter 65, which cuts the profile portions
of the ICfor the entire substrate. The _ .
portiensphitha Kogpdieinsoths langitagiaal linear eilgep grerqyé using gh eppipprdte cutting
. Li.neas . ' i a t
R R T i S e S
the singulation process. The singulated I1Cs are then

soited in tel of quality, such_as "pass!, "reject"

antpesngiiied IR ek Pt NGRS, Bish an{ RSKT ateih and
“rew6tk” BhenQiffl64deaitD theldpPropydiesstatich c¥dabfeaibig. t 0 a range of

si ngul ati on devices, such as that disclosed in

PCT/ SG2005/ 000288, the contents of which are

i r . i . i itahl e,. .

o et S At b & Bl 67 SRy HoR BN, S b b gisclosca in
PCT/862005va06288a the 'cbhtcatscf WhHich aspmwirporateyt hereitiefites. By &jaking

..and | .. the system accordjing to the present =~

Sulta‘ﬁﬁwﬁ‘ﬁﬁ OBé%tll‘?é:%Pﬁit&B%cﬁngtdé‘&gg paskigsroRaried peid” and °Z

BavdIPth BigBiRf1i(A)n@das), ekl 428641 'teitﬁw;a@ t ipvent] b
fespeaccegt abllge UPISL) It \?\(A%f I bg cl ear ton%lthe S ifblnegwemoncan ©
incorpodtedds @ecanapdatt EC’s yigviogaguoidledidge whilst heinaiemenn acceptable
UPHinvention coul d include incorporated within other

types of dicing machine, and so reference to the

devi ce of PCT/ S&005/ 000288 shall not be construed as

limting but nerelﬁ illustrative. Profile cutters of

t Hf ¥ill Pp elepnto the ekifled addresses takthe systemascordingdo Sediressat ‘
. i d-sit: L .0 ncl udi
inver O O PP AE SR En Bl fhorfiyfck B Ricil g od B Rference o
the dgwdte cfURPECEISG2005/0062688sh3ll slootws camstratd &y livattingdut merely illustrative.
~arrangenment where the longitudinal cutter 90 is
i npl emented first, and then the profile cutter 95 _
nepchfileuielP8f thid tiREnBILEY | BetScuBBROS B pulsk REcitddrsdlid-state lasers,
cutter inthis case a dicing saw 90, partially cuts
watex jebcysters, pradvding thwge witbfand ydthogsabravieesgn diid waterjgt, tapd air jet
cﬁttefSUCh as a water jet 95, finishes the job by cutting
he remai ning profile edges. There are a nunber of
paranmeters that need to be net for such a system One

such issue includes the proportion of the peripheral .
edgguicy Hovsan agmatie paapgemsat where thg Jopgitdinal cutter 90 is

implemented first, and then the profile cutter 95 next. Similar to the previous embodiment, the

first cutter in this case a dicing saw 90, partially cuts the peripheral edges of the IC’s. The

profile cutter, such as a water jet 95, finishes the job by cutting the remaining profile edges.

There are a number of parameters that need to be met for such a system. One such
issue includes the proportion of the peripheral edge to be cut by the longitudinal cutter as
compared to the profile cutter. To determine this the shape of the required IC must be known.
This may be “hard-wired” into the controller of the device, and so there may be visual
recognition due to a camera arrangement identifying “fiducial” marks on the substrate. In this

case, the proportion of longitudinal cuts to profile cuts may be well established.
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conpared to the profile cutter. To determine this the
shape of the required I C nust be known. This may be
wO b@ra73as6 ed” into the controller of the devi cECT/862Z)06/000399

there may be vi sual recognition due to a canera

arrangenment identifying " gu0|al mar ks on the

substrate. In this case, proportion of

| ongi tudinal cuts to proflle cuts nay be well

establ i shed. As profile-cutting devices are

c | : . f . .

¢ o il St OBl ol B0 Al MRl R b bk S A Bevices,
for ingtarwie AGofaAtisdnt betivkdn dwater ff endub Hizirgosad, i willsiee Itrh[érabke:o

et .so as to incr e_UPH. Further,
miningie o 85 CHB® HEEP 49 0148 UARCIERSS UEL. FHEhars A GFoMaR dhe wos ofthe
Water?& B8 'h%epﬁ‘xe BRIl thé Bfter)O%0)z81e A0 58 Sh&HRAY the ﬂfet Jf%he water jet
the water jet conpared with the overall
compayed mfé tlsq/s'maﬂ li he systanhdlafdves tthe effertiyendss af d dmmggsaw to

cut, 5138l porighat ARSIy 45 of RIS ey wRRElonfigend

tolerafitef difftault] outtraightn bk fbgndfiil of brngédd oi‘qut 1 16Rgiedidf portions 18a,
cut. The | ongi t udi nal portions 18a, b of Figure IB,

b of Fgire, 4B 4%@@011&%;11&%@ theeletraminaipn 8f Periomranserfediefieuied to

longitQ8inRedk§o suited to longitudinal cutting.

OnglA?ltner rl1]tz§1t |gvel y, the detection systemmy identify the
shape of each IC, or batch of ICs, and determ ne the

P EIRETlE B S oo SBFeST iy B RRT &R snilR G eBER B or bateh of 1Cs,
and d%ixﬂh@ theRopdttibh Bhde@ronPYedis p%@&@@ @i Ren SRl R0 Bhd\Ebmlexity of

ti mum proportion, based on - det er m ned
shapep a8 PEACESSOE Bathimibie canizellop monh@tqamble ohdetpimppgap eptimum -
propo?tflorg &g{ed oft p??-gg%n%%eg ?glglﬁletg%j Hiic as tggh‘ bfo;%gcﬁgneﬁﬂﬁopomon of
proﬁlElngHS &o Hnédii @dgesoreguirad qaﬂedeflprodﬁcti(hﬁ typeasndfile outeng device used
wher eby the schematic shown in Figure 2 has a | aser
cutting device replacing the water jet 65.
Specifically, the singulation system 105 of Figure 4
conprises a delivery system 110, a dicing station 115
aftigure 4ushowa dine erstadiment of 2be amsenl;aﬁveritmnt\hh@eby the schematic

showf o PSR g arasd e e e 28SRGS T Haly 8 & SPediBegty, e
singulation Whiteh 198 T EgE@B U dongRiBes 4 BEREGN s{diemsi10gy dafingodtation 115
system fol | ow ap@§g allty assessnent with the

and agj ydeadiftgetection | t138t Ip4hkis embodimentothe sipgplatioapystem 105
incorpi§taeY BePBadiflf A gﬂbs]n%gastl'% ttQ Ehelit1Rad) Q@tefﬁ i %1&113591bsequently

pass through the singulation system following a quality assessment with the singulated IC

etc.

units that pass inspection, and then delivered through 120 to the unloading station 130.

As shown in more detail in Figure 5, the invention generally relates to the
upstream portion of the system, being the delivery system 110 comprising 8 sections,
namely the on loader assembly 140, the pusher 160, the inlet rail assembly 180 , the strip
picker 200, the twin laser table assembly 220, the laser head assembly240, the second strip
picker 260 and the interfacing rotary block 300.
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As shown in nore detail in Figure 5, the invention

generally relates to the upstream portion of the
wa@yawem3sbei ng the delivery system 110 conpri sPELS82006/000399

sections, nanely the on | oader assenbly 140, the

pusher 160, the inlet rail ?fsenbly 180 , the strip

pi cker 200, the twin |aser table assenmbly 220, the

| aser head assenbl y240, the second strip picker 26

aRéfermies nowdpfRisnsy 6Aorad $Bppdrading thzesléwsrrratﬁ gortbsvop doader

t
asseml% &ggé{eo:? ﬁlgss'sgé;’r{galge 1@%263%9 bh%‘% 91? rlgf it H?rc' e élte% otibStafsh, that
is, withaaingiudidfl axis BSmeetﬁeB@hstnateq:d:rpHndmulaam tie, dlteh’adm o8loading
with the | ongi axi s 151 the s

of thepRagrs Kt HaFe ey d?foaasa?lﬁl@ Iyt as @ storage
meanma%/b easléllcadhﬁg/&é'ﬂv&}ﬁ aoaek, r@”fnultﬁﬂl@ sBPsta@3d&@h be stored on

assenbly 140 acts as stora nmeans, as well as a -
multiple anhgagmbeim the oy lopsler ééQ from Ilmppt gagrubift todthe foveaarstage 142

store | tiple [ jn_t f
o o5 G0 TP AP T IR, 258, gl S Bt Ry N6
whilsP&@8kelh a9 gfiof hﬁerfgragéxﬁad&fy thd (lhag'ﬂbﬂns claSnpOHt& i ’Chﬂ :a:rbbtyates are
so in the upper stage 146 whilst "racked" 149 prior

transg e b Byber Ao APt st 145 ol 4 & lnedr via
hneaxa'{lﬁeg h&gx 4 o) L&Iﬁgat%]d Bg]s&@% gr At L%Q Berit 192 ﬁﬁxlj‘\?enl B’)"ﬁ)‘ilers in

e on der Via Tinear slides 14
comxﬂﬁﬁcaupe rvettean bgpcmer molmyﬂrmﬂfc maAtor tbvards lied tnagszine plamn148 is

used 5 giebipeFecomt 4 Dot 1 he s MBS B8 i s usec

for mani pul ati on of the nagazi nes 141 MAthIn t he upper
stage 146. The magazi ne clanp 148 picks up the

rré'é‘@zmmzmlﬂwﬂ $ Bickg upthe Baatipalel sPRIAHECRE SuhsHgte and
1ndexfe§ ﬁ?s&fI lg?l%txai] ot e sﬂﬁst?alﬂ@ Stok 6}8? 4gl_lni légoodhlﬁgﬁth R magazine

e nmagazi ne clanp dexes
clamp ubsnnameg thbembstmbsi yertlsailyissotzm toi hinit thbplgl ama ae@ared. The

req U|red The i ndi vi dual - ate subs en
indivigaHB e HE SHOSA Y B LB LR dCAPHe R ghd fipe on
to thd ﬂfl’et gt %5 {'/@'tﬁe ftririte 31dt N80 Uhs HhsHep 1§d) BlishbShe shBSirates using

pusher 0 pushes the substrates using a probe 162
a prophiloR vtkedr beaty diseatlyyorothetsubsteaih in gt magagined 1ndg$pideing, the

provg 363 bBlcd oKt Goad AR\ ABErdd TnBRRL P AR ALIif 2 difRflon co-

SH68 St e movin te imoa ditection
l1nea_€ Oﬂlﬂhftﬁalongithcﬁinhheué oflgletmagalamle 1ai sOnde dihihe rsasziaschave been

Once all the substrate ve.been pushed to the
pushpchioihe PRFHTal 86 (ReaDHEGHE HEnR Py 1 BiEcou eI e 147 on
the RBWRE %tdFRIBD Rl thePRBmpty magazines are subsequently removed by the

operator.

With reference to Figures 7A and 7B, the inlet rail 180 comprises a pair of guide
rails 182, a gripper chuck 188 and a framed lifter plate 184. The width of the guide rails
182 is adjustable by servomotor 192 which adjusts the guide rails to correspond to the width
of the substrate. The frame lifter plate 184 has a top surface with apertures 183 for
applying a vacuum force to hold the substrate. The gripper chuck 188 gripping action is via
an air gripper cylinder 186 and the horizontal motion is driven by servomotor 190. The

gripper chuck 188 will grip the substrate at the front and pull it along the guide rail 182
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the | ower stage 142 where the enpty namgazi nes are
subsequently renoved by the operator. Wth reference
W0 000F7iogasses 7A and 7B, the inlet rail 180 conppPCEEE2006/000399

pair of guide rails 182, a gripper chuck 188 and a
franmed lifter plate 184. TEE wi dth of the guide rails
182 is adjustable by servo or 192 which adjusts the
guide rails to correspond to the width of the

until isTeachasdhe frampdifier plate. | iThe @FiPperaahicly 838 thas pully Big substrate until

| I LGe
the cofié pEFE WhulRINONIeHS Gler 188 ke BTG 3547 The
gnppea chiekn] 88swilli therplteep cleagef thp éraneylifien giate ]mﬁmdmb frévee lifter plate
rizontal . ion is driven servo

184 Wgﬁ .bﬁpré%se@ Fi‘ﬁ@k&"ﬂ gepsfipie gAY %@%&9 5‘318? I’i%}rsf }&3nt- The
trip pAEkEr ROO ok @'tﬁ@ﬁmhgﬁft 186 18aith piki rthé&, biiaté, @RMIRGSseparat
Strip herf rame IS fter plat eglu]%' he gri p|cI))er2i2§b uckUl 18% th e% .eparae
Vacuupulldzglet(het shawsi.rate until the centre of the substrate

coincides with the center 185 of the frame lifter

pl ate 184. The gri pper chuck 188 will then keep clear

ofwitith:féreadeetol Figties 8pl aide 8B Stheanidp pivked semblyi mlecompnses a

plate 184 will be raised with the s bstrate
lineas{iGe GA. £33 B0 8P HEK 00e S S5 pAs 200 gLudg pree location
pins, %Lﬁtﬁlﬁ:ﬁ tlgeog.ls ME Fochibhgt llilﬁesf fRMRedidel fi€ind Lcuﬁi Bladifg of thePbufbKtrate.

e substrate, usl ng separ at'e vacuum nozzl e (no
The sstpopinler 20D taksorhes e»r@nmfelqcbug rgm ¥ /8 B, smthag B, the nsaktng hejes in

e 36 SRR R30S TRIL 557 1 e oA, 2B it

200 hBves vleﬁﬁﬁllly%nﬁ)g ASsert@MBBRIrcdhd Remowtast 6@&1&, hmatshm@ 222 for
hol es for precise picking and placing of th

horizapig gnetipnevhiginis alsodrigep Py R SFTVOBOoL) 5 HER PickeF 200 uses a vacuum
t

to holh%efe%]dbgﬁérftg %dﬁn{]ibéc% fthe E:Lbasa ter%)trﬁ bhe! fEa?Té algﬁée?t[{laﬁag 180L&Bplace

it on timd twmdasep tablei wet. p et Tadignmgnt €heriettatiqn” F(Aé)ae\nmgm@amera 230

vertical ]y using. a.servonotor:and,i n
checkFTES Pyigaie G ALRPSEDb A8, PrfRI Ap QTel e Brsapytie tpe.
The AOSRsifh c¥BEaRY0 & A MOURIeAron 4 MBeAtsliid 224 akifén BPA seSBotor.
a vacuumto hold the substrate, and wll pick up the
The systpetqompensatasfor the offses fer minor @frlsqéugamentfemla%aﬁ guibing b¥ affusting
t e
the twm 15&? t b:%o ﬁnjt ?i(%)'ihe\/]?%ronlfgg rrg?"{a[ gesgﬁi h% Eﬁ@&%dh &nd removed to a

rejectﬂﬁb&tzﬁﬁilfﬁlef dignakntdnomsitle ahsbeaificatibabdt Withe absteatt lis afsthe wrong
checki ng the substrate type. The AO vision canera 230

orien{adiog 0§ &Mkopunt ed on a |inear slide 224 driven by a
servonot or .

With reference to Figures 9A to 9F, there is shown a twin laser table unit 220
comprising linear slides 228A, B and a laser head 240 positioned above said slides. The
substrate is moved by the strip picker to the twin laser table unit 220, and in particular to
blocks 229A, B capable of moving along the linear slides 228A, B from a receiving
position 231, to a laser cutting position 235 and finally to an unloading position 233 from
which the laser cut substrates are removed by a further picker assembly. Said movement
may be through use of linear motors and linear encoders in order to locate the substrates

within the desired degree of accuracy.
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The system conpensates for the offset for mnor
m sal i gnment for |laser cutting by adjusting the twin
wo a®aen73abl e unit and the | aser. The substrat ePr@i/bG200€000399
rejected, and renpved to a reject bin 225, if the
alignment is outside of SpEﬁl fication or if the
substrate is of the wong orrentation or type. Wth
referenceto Figures 9A to 9F, there is shown a twin
| akhsrlageshiead A fcoppisesomsinals dagen sovsen w@qhd@rgv@zenrvo Rutting
ead CR0RE ARG SR o RO SURTRACIRIE BREATE i HRsor i an
assentdy of ntimbiseanddens iA20derdn dtchmvep thret desmédarestlltn Ioiwaii b clear to the

. 29A capabl. e of V|n the.linear s]jde
skilleg 3. on% C&lervscfa?@ 8@? P bR S5isgt, thepspecifigs 6F Which shall
not ligiti thé BEPR @S ithd iBverdida t@aﬂly malrémgeﬁlema The R RRASEfset in the Y-
position 233 fromwhich the | aser cut substrates are °

dlfec‘ii@}ré‘i’/ eAloy, the positienipg p}fclbérblaglsse ABP4x. Bsab dhersubsteates are cut
'R near notors and | i near
smul%\éo%%(éﬂﬂ%%g}% géﬁt%gfﬁé?at e the substrates within the
desired degree of accuracy.The |aser head 240

co rises a single |aser squrce which prqvjides two
9 SBOWR Aue 1SS0 omprime 23 0 é‘?‘hBlloé’eg 8. s apgtion hood
270, mﬁ@@ BRDA55 %ndi 8GEtoMa sh&?od RSRY 240. OMeAiBn %ﬁ%@é}@'su bRws off the

mrrors and lens in order to achieve the desired
fine pagtialest inh¢rentifiromn theelag¢requttingowith ¢hesfiist beatiop droed 270 é‘wmmrmng

ooy VAR, 3880 st RS B0 ot M SRERUE e
main@fjhcene arrangenent. The heads are offset in the

Ydirection to allow the positioning of the bl ocks
229A, B as the substrates are cut sinultaneously by
t bl MG NERESI BN r i
corrr?art ent 245, aﬁo F‘gnﬁ\t?@ <8B4 {osté@fdleélget% Shag?'ilnoﬁ’ articular,
the ldsenbea@y Cmayabesafa@teyl tdc;@rfoﬁﬁ@raﬂl& auttiecaitie 0t fcomatech @dmplex
e ion bIo vvsoffth fi.ne particl
shapss iRapdE hPAincaniped SPGB S et oraneie: stafed Bppards
and shRR4 R{fes. \GueR! !Hgblné]lttuﬂg\'ﬂﬁ%bg ESeheP AR drfdgBSus SiWéd ﬁl‘érmﬂemblhty
there is a safety door for periodic preventative
for ardifing esawnieeperfpia Jugh curvilingss cpiso Farghern bsezmuttmgemlasc be further

T Ty ] -

and affecttthe qhidlisy dbtheeiic HossiwppeXent such a problem for a laser cut and may be

more easily removed. In cases where these advantages are maximized with the dicing
speed of a saw, the laser heads 240 may be adapted to perform partial cutting of the IC’s,

such as for the curvilinear portions, with linear portions performed by a dicing saw.

As discussed, in a preferred embodiment, the laser heads 240 may be arranged to
provide any one, or a combination, of full peripheral cuts, partial peripheral cuts, and cuts
of the IC of varying depth. The last option of cutting to variable depth is particularly
advantageous when the IC is too thick for a single pass, and so multiple passes may be
necessary. Suéh thick IC’s may relate to sandwich construction or arrangement that creates
an IC of non-standard thickness. Alternatively, the IC may be a sandwich construction of

dissimilar materials having, for instance, different thermal characteristics, and so different
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shapes including curvilinear shapes which pay be

requi red of irregular shaped SD cards and siml ar
wa@leow7oesse Such | aser cutting may be further PCT/SG2006/000399

advant ageous given the inflexibility for a dicing saw

to perform such curvilinear Euts. Further |aser

cutting nay be further advantageous over the use of a

dicing saw in that waste materjal whjch may adhere to
levels; 4f, thereally t bemed Hetegph stiesed Tk cliiing efosgid nlst's may lead to

I r
e SR B 1, K A el FREH Y pheAr G Bl et cutting
of thealCemaye advasthgedush t he di ci ng speed of a saw, the

| aser heads 240 may be adapted to performpartia

cutting of the I1Cs, such as for the curvilinear

P Ortiei se&tid sotfibh hd)dtB%O Bekéd Rnmckenf M MeBriPYn he@ubitRAg: after it
saw. As discussed, in_a preferred enbodi nent,

the
is cuf) wighsthe ﬁ@gﬁlesezzt@blﬁﬂylt B0 frig Alje asedbtosusk theedehriy o@m@ twi laser
table %nﬁ.@fﬁ ut%fub&t#té 1sp|ﬁ{lb ﬁrﬁéfi)%utthﬁ ne%tfokt?élte is ]toﬁded In
peri phera

cuts the vary
this effbedinzst, tbepﬁrs«b Buation chubdl il’r‘(gartdosevmd swotien ﬂ@m 180|d$) not necessarily

operagaﬁ) l'Irl ezlisr © 1S£{Ey ustl\é\%?g tgfgglg.ljé h;?}gdgé t Q_l/ %l;n fshare the

sameNBERES §(5ds‘ce R fogblekvaives ABY: 168k 3LSin ?‘%h% %eaﬁhvraé‘etl fable unit 220
construction or arrangerrent that creates an I C

will raeve-out efrfbielagerdemprriesst 244 forinppactior pyd unlh@hmg:ofrthgzswetreae
sandwi ch construction of dissimlar materials having,
for instance, different thermal characteristics, and
so differentlevels of thermally formed internal

3 tWﬂ:hsref:eren&'dlﬂmthmMsi I(g? of 1613y tﬂe Is€cip pﬁkeﬂ 38l 260 comprises a
erenti a rping o I.Ln this ca eit
Cmeff‘a%q apd ap%eFP*aﬁa el Pl%ﬁbf 1 .GTQ P O Tenchien | é?%éfwsmecarrera 290

inspeBRYhd Ris@Big @ﬁﬁﬁﬁ%uﬁxd thguﬁf! M&Hﬁ% 1190 Bu\QAht 239nd Biser i s not
used to suck out the debris on the. substrate after it

functioning, thevwltme meshing will sieeto prampe therfaser #@0 therq isjaslager swor and
use k. _the debris e tw L aser | e .uni .

cons§R St the> Ml AT keniRa Pim hf JERREn PR, Gud a0 withour

furthélﬁi&érﬁpthﬁat e CFy visddi&anerh 290 bis agoRasikRA bny bifset id &ufiting of
suction hood 170 and second sucti on hood 180 do not

substideessarii | y operate together as there i's only one twin
| aser table unit 220 and so they can share the sane
vaguu ce ato e val ve. Af
ot TS BIEkEF 2 Y nBuloRoq of kB o Haps it to w5 pick wp
the 18&r éd’ﬁ Subsaaey arkiopardif I6REitud2d nicvemeAS REIGE DOBiréfidn from the twin
unl oadi ng of .the substrate. Wth reference to Flegures

laser jigile tU@Jt1t9 the dpigriaes Fasany; Rle TLosaesepmypodagp theapasaliel digeqy slides

228A, B of the twin laser table unit 220, the strip picker 265 further permits linear
movement in the Y-direction to alternate between the blocks 229A, B. In an alternatiye
arrangement, the strip picker assembly may include a twin strip picker so as to have a
separate strip picker for each of the two blocks of the twin laser table unit. This may have
the advantage of increasing the flow of laser cut substrates from the twin laser table unit to

the interface rotary block.

With reference to Figures 11A to 11C, the interface rotary block 291 comprises a

surface 292 onto which the laser cut substrate is placed. The surface is rotatable about a
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canmera 290 and a second strip picker 265. The "cutting
function"” (CF) vision canera 290 inspects the |aser
wWeei078t3sé rate and output if the substrate i s BCI/SG2006/000399
not. If the laser is not functioning, the whole
machine wll stop to pronpt .the user that there is a
| aser error and consequently”the substrate can be
renoved fromthe twin |aser table unit 220 wi t hout
the retagy ttafde 284-sFhgpsuréage i lecqampunicepn Witk areacauo®uecgrio hold the
c f ' t] . strate, The
taser 3y BIRE e et Bl ? Block B0 b rb iR RS oot ten
rotatesigtean &l fodesrevtyadignothpilaser Wut tshiestlags fadg Hbr Sahspottaino the
,andﬁ£grnit Iong%éudh?al nmovenent in the X-direction .
sawing g4 P dhe {fapmei e In ap jalicmatiye peargrasnhiths fuielasettably unit
I e (] o sli.des :
ey B Oy bR WA Bl (e o0 RAREE s e scp
pickep 865 them mewingibe dsercutisnestratentoracintenfiace plockhe Y- di recti on
to alternate between the bl ocks 229A, B. In an
al ternative arrangenent, the strip picker assenbly may
| IFaguree1 2A toM 2T stibivi pfuptheksrefesied @EbbAintbaY 6f the Pediakitdhention,

. strlg pi cker for each of the two bl ocks_ of the tw.n )
which ggi pe pai Pbthe,fombingd; Roigyculsareng RBasssl 0 &mOfdigre 2. Specifically,
Figub 1 L AL kS Sl S S 8O B e
embodithdnt vétherpeesent inveriogu rids ikvehtibn féib)s dnbeaitf eid @eerll system for

sinef ol B PRIPEE RO 308 P Dbl Vering e 1
units f& fatuddhR, WRLEqRLNE, th@bﬁfcysstaaaIsyst&%cc&aﬁglﬁg Eﬁeﬁg@sehﬁinvention

i n comuni cation with a vacuum source to hold the
are apragtateiet besinperpprptasl intyelarger devige er systear {or Bheqeresssing of
LV K .S f 0 so
suos 855 Ml DRI SRELLRN Spchl B LRSS B

PCT/AG2003/600238r In additiot hepeaidinga esmplete)solution ffoede singulation of
lifter. In an alternatjive arrangenent, the twin laser |

substfaéﬁ ta prRsiuee ;%ymé% 1 gg{tlﬁ@éﬁ tb&ﬁyge%{l%{p@esmlqt%! stage, similar in

concafzﬁg g&tﬁlﬁ @%séﬂriﬁﬁe&tﬁﬁ, B8 1ERQlaGdi00, T%?;&s&ﬂ%%nﬁbﬁ lyGESlhce this

. n noving the laser cut substrate to a inteéerface
withip theclergerdejueeesr similat large? deviboin erdéniotehkancp thef EPHef the overall

systefy I R B ieae Bl A isgt PR e pnd ShE SR o PRk
inverftiofl Wi b&. soSpEEHbiiatdl ihip, othdrGueie 8evidA usidg hédeptdtoard well-known

sequentjal views of the nethod and system according to
workghap pragqiices.

Figure 12A shows the first step in one embodiment of the process according to the

present invention. In this case, a singulation table 305 is shown having two components

310,315 for receiving substrates. The first component 310 includes a recess 319 for receiving

a first substrate and similarly the second component 315 includes a recess 320 for receiving a
second substrate. Both components 310, 315 include regions 325 within the recesses 319,
320 for receiving substrates. Each of thése regions 325 has a central orifice 330 through
which a vacuum may be applied such that cumulatively the orifice holds the substrate in
place. The regions define the location of individual IC units within the overall substrate and

thus the vacuum orifice 330 is located to correspond to a particular IC unit that will be
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enbodi nent of the present invention. The invention

fornms one part of the overall system for singulating
wQeaimsnrmsses, previously described, having | C up€T/SG2106/000399

eventual ly delivering the 1C units for future use.

Consequently, the process anq system according to the

present invention are approp ]I'I ate to be incorporated

into a |arger device or systemfor the processing of
subseqontly b sgulaed Fomibe sbytepts. athecropponents 310, 848 furglegy include bolt
t 0
holesz %% t?fg t\x%)hli%lrtgg Ibét?lhgéeglgsc%ﬁ)p 5 géngg%i %?{Hgg Q%%? OY«%{QII mfrastructure
incorporaging atnephard$m Soxstatapele dergi pdlec3®51dGring stiseqient steps.
" particular the systemincludes a singulation stage,
simlar in concept to the present invention, but |ess

ef FigﬁfeemB shbH8 tiY @BRMH0S5 HAYV AT sliBitrafR)B40! 93115616@/6156:'&' 350 into the
within the larger device or simlar |ar er device in

receascajféw BY. elshirsubstrateinogmigovdtes leundisSda mithd @rt eyarall frame 360. Itis
sKi
the 1r\{¥'e on ogfttlg n?ra%en{t 2nvtegt§%ns @n%nguﬁzgzg E]l%clslgﬁu%rlrt% t},g‘ f mthe otv %ﬂ frame 360
whenehy: ﬁrerIOInﬂlﬁte drel thémﬁmﬂ:bﬁproee@hd aied/ihe Eumids dngaraed;e pt ed
and wel I -known wor kshop practices. Figure 12A shows
the first step in one enbodi nent of the process

aCPfg"ufﬂ N {Rwh it RILBEARE 34@‘3@5%&&%d Withih fhSre6E36s 3159 320. The
singul ation table 305 i's shown having two component$

vacuBmOapplisd fhosughdhevadunm arificst 338thedd thelgebstiates 840.0MSmeeumtly, ready
319 for receiving a first

fora %%3{ng9§ Sﬁgﬁgi%e (%%gsf'y t he second conponent 315

i ncludes a recess 320 for receiving a second
substrate. Both conponents 310, 315 include regions
32Eollgwing fngagemenicddae subsirgtes 34Q) 3 the gptiing prRgess may begin. A

charzd{ 1E %? g% dn\%ﬁ%n th%ﬁ cgﬁlgbﬁé?ﬁ 3?@%19%? tHe s‘fﬁ?ﬁ%ﬂn table 5

or i hroug acuum may  be app suc
perfcbrhmta dmlmat pedateinyin¢cheutodn this enhodigent, the feststmpanenti 310 performs

| a The . s eqgi fipe the locati find'v' ual .
a cuf e 1Bt oot Gy ahe oot Gamin 25 ahprstitoe ohah i parallel o
a lonbAGHAA 44 éfth€subdRates | ocated to correspond to a
particular ICunit that will besubsequently be

singul ated fromthe substrate. The conponents 310, 315

fu Fﬂng gécob@ Sﬁg&eggéb H&L 8 ﬂ?e%%c&ﬁf @'gcgé?m%ﬁecdch(t E}%S which in this -

conmponents e secure O an over
embbdififens Isralitig UheXi axis) (a0 tsalamgllﬁactresshwmbmﬁter Ttrshibaldi bagmoted that

thers 8 KBRAEYIHRES TRGICRoSS oL SRS SHpUE e ey omghe cuting
prock@VEhE Beb3RIndy e doFed Sg %%ﬁ'lﬁ?be?’&igdlffgx%gt mgtz%ﬁ‘s ﬁl'éﬁr?ﬁrgga\gt%uum

I ncorporates 1 C units 5 wthin an overall frane
during andsjust following the cutting process. Alternatively in cases of low cutting debris,
such debris may be removed during subsequent washing processes of both the singulation

table 305 and the singulated IC units on completion of the process.

It should be further noted that this embodiment defines the processing of only two
substrates. In alternative embodiments, the singulation table may accept a single substrate
located on a single enlarged component. Alternatively, either of the components 310, 315
may be used to process a single substrate. Thus, the invention is not limited to two substrates,

but may be used for a single substrate only.



10

15

20

25

30

the intention of the present invention to singulate
the 1C units 355 fromthe overall frame 360 whereby
wWo b@70B386i ts are then further processed and tPET/SGZ0€800399

di scarded. Figure 12C shows the substrates 340, 345

secured within the recesses 319, 320. The vacuum

applied through the vacuum orifice 330 hold the

substrates 340, 345 securely, ready for application of

the cutting process. Follow ng engagenent of the

S #?ﬁtfﬁrﬂ{e‘? Sitet Qe e%%%ﬂinﬁé}ﬁ, the tsi_trlgﬁ‘lgti&{ Qﬁﬁ'—ﬁﬁa i XOA?%ﬂalt@thré% or more

characteristic of the invention Is that e€ach conmponent
comp@dsiys Bt Fecofvirtgtbresion gudrasilostratea Wheréby gect compeongnt defines distinct

distinct predetermined.cut. In this.enbodinment, .th
predeferiied BB RISt HAONFDY e St pif Ber e 5 R steps or
any cékbiafi§f biweh bittihh etepoapslicaad eutihtes 3finthe nRINplE REmY¥onents.

axis is parallel to a longitudinal axis of the '

substrate. The second conponent 315 defines the second

" : ¢ . . . . e . .

DB T3PS, BByl A SLRGEL TS bing
subjectedb &t pratiaernlihedstrosibre then lifsedetD o thehangilation tkblowds. The lifting

systens for.the,renoval of debris and te teria
may QB2 TRFSEY PRPOL aRneratyy sich ap y s ass whgiehy sheqggment
portichs MRS taef thelshb @] apPy RS SldUHE NG (RCHBER ALY i@ the
and just follow ng the cutti ng ﬁ)rocess. Al ternatively
C.

vacuuny thraeghsthe fraduyim etificd 37 kpsibeprrelepsedy debris may be.
removed during subsequent washi ng processes of both
the singulation table 305 and the singulated IC units

OIFig@B8NRBishows Bk rekiesigy ahe®bdy thetsubficirdsB40e345 1t held in the same
noted that this enbodi nent defines the processin

of
orienigipy buybe sigglerian @ble 30y wndergornt il 3@ wHboRiRe ie &5 Hy4lign the
i I i . Sj .
oA SN TR L, DML S i on
with fhietopposediredebees GR0yBI9eTttbe Ritfled Bdbporeytst3a 513k Thms, as shown in

-~ process a single substrate. Thys, the jnvention |
Figurp 197 dlis P oS A0S VB et | kg Baidgarcstoes 15, 10 of the
oppoié%r}g)gﬁmﬁyﬁ%tf?ﬁ s@n?ﬂiﬁbnl #@pR. further alternate

nment , singulation table may incorporate
three or nore conponents for receiving three or nore

.eby .each cor def i di st
r QLT ATHEHEaq TR SEpLD A Bp ety Sl Bl e
comptnBhts ABfiRY BE PreefbrMBkd@ut §tepy TiuePBaialaidny tHeaibsthads iathe same

of such cutting steps applied to substrates within the
oriengafionjthonglt bfinaribern slear from the singulation table, and then subsequently

rotating the table, transfers the predetermined cutting step to the next substrate. As shown in

Figure 12G, on securing the substrates, at component 315 a cut in the X direction 425 is
performed on the first substrate 340 and at component 310 a cut in the Y direction is

performed, but now the second substrate 3435.

Figure 12H shows the result of the completion of the predetermined cuts whereby IC
units 435, 440 have been singulated from the previous substrates 340, 345 and removed from
the singulation table 305. Said IC units 435, 440 may be lifted using known devices such as
vacuum pickers which individually engage the IC units with a vacuum seal and subsequently

lift them away from the singulation table 305 to subsequent stages in the process, such as



Figure 12D shows the subsequent step whereby the
substrates 340, 345 havi ng being subjected to
w@e@detssen ned cuts are then lifted 100 from t PET/SG2006/000399
singulation table 305. The lifting may occur using a
variety of known apparatus sygch as vacuumlifters
wher eby engagenent portions may contact the
substrat es pply a vacuum and then lift_the |
waskiip Qpidy ERots GRS RO RSy et dhinE pistate
fram@ &y Miah BeedBcak@IdaRa ekb siffdaticd 126 cRRARYE of B rist ep
wher eby the substrates 340, 345 are held in the sane
orientation but the singulation table 305 undergoes a

1 [ 40 t I t.he.,recesses 319, 320

o P e 203 2 oR 0140 A iy B0 LSRR PR b6 sottipgpents to
5  theirlogigiiabpbsitidroasaBbivadi FisutdldThe opposed recesses 320,

319 of the rotated conponents 315, 310. Thus, as shown

in Figure 12F the substrates are now vacuum hel d 415,
420 within the recesses 315, 310 of the opposed
conponent of the singulation table. A further

. characteristic of the invention, as nentioned
previously, is that the conponents define the
predet erm ned cut steps. Thus, maintaining the
substrates in the sane orientation through lifting
themclear fromthe singulation table, and then
subsequently rotating the table, transfers the
predeterm ned cutting step to the next substrate. As
shown in Figure 12G on securing the substrates, at
conmponent 315 a cut in the X direction 425 is
performed on the first substrate 340 and at conponent
310 a cut in the Y direction is perfornmed, but now the
second substrate 345. Figure 12H shows the result of
the conpletion of the predeternined cuts whereby IC
units 435, 440 have been singul ated fromthe previous
substrates 340, 345 and renoved fromthe singul ation
table 305. Said IC units 435, 440 may be |ifted using
known devi ces such as vacuum pi ckers whi ch
i ndividually engage the I1C units with a vacuum sea
and subsequently lift themaway fromthe singulation
tabl e 305 to subsequent stages in the process, such
aswashing, quality control inspection or other
requi red processes. The remmining substrate frame my
then be di scarded and the singulation table cleaned of
cutting debris. Finally the table nay be rotated 445 a
further 180 so as to return the conmponents to
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their original position as shown in Figure 121.d ai ns
1. Asystemfor singulating an IC unit froma

wgeaimsnrasse, said | C unit having a conbi nati on PET/BGHOEN00399

and non-linear peripheral edges, said system
conprising a profile cutting,device for cutting the
non-1linear portions of the I'C unit; a |ongitudi nal
cutting device for cutting the Iinear portions of the
ICunit, said cutting neans located within a

Clainsd :ngul ation zone. 2. The system according to claim]l1,

further including a sorting nmeans for sorting the
singulated I1C units into categories, said categories

conpri Si n ne. or conmpi, nat i.on of ss, reject. and
17 owniey gt 8 Sngiiafing AR BBHRM PyBfER, sl oyt Ailing o

f urt benbigen! ofliner and Qadiifgr paesterd] @ﬂgrésgsﬂii& St Bomprising
substrate to the si n?ul ation zone, 4. The system
accof 8T9He eyting devipe Iscutting thy wenstneng pertions! the JEtumts

i ncl udi ' . i ' ' C .
e S L R 0 AP UTA  SLEU REuh i
accocwiing nteanlogatod avithin 4 fiegplréorezboeg cl ai ns, wherein

the profile cutting device includes any one or a
.conmbi nation of water jet cutter, an air jet cutter and

28 | agge sysuirh @6corfing 1HElady 3{ RIFhSCIHEREINE% Joptif MeBRToPdorting the
the preceding clainms, wherein the |ongitudinal cutting

devi gagrlater Jamits infp cringPricswsaidoatpgpties shmprising pneiond
bl adgom ina@%mdttﬁ%%fﬁ?ttﬁﬁ'}%m&' ng an 1C unit froma

substrate, sal aving a conbi nation of |inear
and non-1linear peripheral edges, said nethod

conprjsing the steps of. profile cutting.,the

Smon. IR SETET BRTORE TR RS oF & TP URmpiding ploatiinganeans for
cut t |QdindaNs Gfbstradh aRGiddhiiiial ot ting the linear
portions of the IC unit using a longitudinal cutting

device, said cutting steps occurring within a

F ur 0§ i PG A0 B R oBFERAG Bifed Rt Brding an ot

loader for removing the singulated IC units from the singulation zone.

5. The system according to any one of the preceding claims, wherein the profile
cutting device includes any one or a combination of water jet cutter, an air jet

cutter and a Jaser cutter.

6. The system according to any one of the preceding claims, wherein the longitudinal

cutting device includes a dicing saw having a single or dual blade.

7. A method for sinéulating an IC unit from a substrate, said IC unit having a
combination of linear and non-linear peripheral edges, said method comprising the
steps of:
profile cutting the non-linear portions of the IC unit using a profile cutting device,

and
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singulated 1C units into categories, said categories
conprising one or a conbination of pass, reject and

w0 ewa0ki3s®. The net hod according to claim7 orP@[/SG2006/000399

further conprising the step of |oading the substrate

to the singulation zone, 10.. The nethod according to

any one of clains 7 to 9, f #tt her conprising the step

of renoving the singulated IC units fromthe .
si nglangitp@palayting tha linggr pertinsg obthed Criifl usingrayloagitudinal cutting
pl ur gl ' Lh [LST ,
Comp sk sl chip o sk i) B PIR o, o
to a first location on a singulating table, whilst
said.fable is in.a first position; performng a first

Bpr - 4Bt Biefeagoatdedp Claiml b o FomBing (HEER G hsging the
substinahigted ICTuhitd thtd BResdried! saddOFSRikE cohPMRihPBne or a
singulating table; rotafing the singulating table from

t he fombinaRIsehinash rejectandaewor- posi ti on; repl aci ng the
first substrate to a second |ocation on the :
singul ating table; perform ng a second pre-determ ned
9cut The metidancoriingttd eihimf7 ¢r8s firthes tomphsihg SHesstGPofBading the

to singul ate the urality of 1Cunits fromthe first
subs?‘ﬂ’gfrét.e tq the s"FT£‘|1‘1’ﬂ*9lnﬂ<5’8¥’accor ding to claimi11,
further including the steps of : |oading a second

substrate to the second | ocation on the singulating
19.abl dhe anthadexcordingtthany ione of cainsst 7 tat% furstker lcstnpsiaing the step of

table is.in.the firs ositd on;, performng the second

pre- gﬁentl%r"ﬁg ngln@ﬂtat%&nmgu%lgc%%lt or 18 IO&Z%Pﬁ‘e second
substrate;lifting the second substrate fromthe

singul at i ng table follow ng{ the first pre_determned .
1eut ~ ormethed of piggulating ? PRyt E1CE Haitslegadinst substrate, comprising
pre- dptgligped cut of the second substrate; replacing

t he seco substrate to the first position on the
singulating table, following the step of rotating the

- sing Pcla%%nlgqge hlas? lsgbs];rta{)er{]otat}?rstf lloéasﬁton%%sal sgﬁg%[fat}n% ttalglg, whilst said table

is in a first position;

performing a first pre-determined cut of a first portion of the first substrate;
lifting the first substrate from the singulating table;

rotating the singulating table from the first position to a second position;
replacing the first substrate to a second location on the singulating table;
performing a second pre-determined cut of a second portion of the first substrate

so as to singulate the plurality of IC units from the first substrate.

12.  The method according to claim 11, further including the steps of :

loading a second substrate to the second location on the singulating table, adjacent
to the first substrate, whilst said table is in the first position;
performing the second pre-determined cut on a second portion of the second

substrate;
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second position; performng the first pre-determ ned
cut of a first portion of the second substrate so as

wo o003iomigeé ate a plurality of 1C units from t hePGESGIE6/000399

substrate. 13. The nmethod according to claim11,
wherein the first and secong, pre-determ ned cuts are
linear cuts along orthogonal axes within a plane
defined by the substrate. 14. The net hod Cordl n

cl ai Mftng thesrepad prbsiaterFora ep%ﬂé%ﬂé%tnértﬁl? f Oa*ﬂflg Est pre-

I ne@e&erﬁﬁed%g%f g ﬁﬁ&%ﬁﬁk@ra@é £i048E §IcBha k- &é’démiﬁedacut of the

profile cut e nethod according to claim13 or
14, sshendxubstedgch |inear cut is made by a dicing saw
16. The nmethod according to claim; 14, wherein the

pr of ieplacing thd secomidabbtyate ty therfstqrosition onithasingwating table,
wat e tter a Iase cut t

cut £ aibSng the HEP pe e ¢ SPaviag a{%g%ﬁora the 45t osiiqpyo the

11 t@cdfipoMiinei N on singulating the plurality of IC
units, sal d ICunits are unloaded fromthe singulating
t abl perfcgminprbe fiest peddeiewined o of é figstpiontionyof the,sacprg substrate so

i ncl #Jsldtlog Eﬁ?ﬁ élg%lh?%gf R_',GHIIIE (}% CEQI’% m%’r!reﬁ back to

t he r pos or singulating a
plurality of ICunits froma flrst substrat e,

conprising a |oadin ted tg | oad the t .
15 perhamaied s6eering fo BRI oHAGHAdNS i BRGsr gl Plaiegermined

a fipgl aYinkhNGd B oﬁl%fgoﬁ@lrzfx@ﬁ PRt Aplhhd &fined by the substrate.
pre-determ ned cut Irst portion of the first

substrate a Ilftlng means for lifting and replacing

b f
o Y R RRe B FBR Bl RB b bl Pr B gp s e
firstutR@aitd géaort@rads&@lMdmsista@@ﬁle&uaecond cutting

means for performng a second pre-determ ned cut of a
second portion of the first substrate so as to

1§.i n glf‘h@l‘n%tﬁoﬁ%c@dr&ﬁ‘@té) (ST kLS % vaﬁesreifnre%% {iR€r cut is made bya

dicing saw.

16. The method according to claim -14, wherein the profile cut is made by any one or a

combination of a water jet cutter, a laser cutter and an air jet cutter.

17.  The method according to any one of claims 11 to 16, wherein on singulating the -

plurality of IC units, said IC units are unloaded from the singulating table

18. The method according to claim 17, further including the step of then rotating the
table back to the first position.

19. A system for singulating a plurality of IC units from a first substrate, comprising
a loading means adapted to'load the first substrate to a first location on a

singulating table;

a first cutting means for performing a first pre-determined cut of a first portion of

the first substrate;
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first substrate, wherein the lifting neans is adapted
to replace the first substrate to a second | ocation on

w0 b@787336ul ati on table followi ng rotation of tPeT/8aw0&000399

fromthe first to the second position. 20. The system
according to claim19, whergin the | oading neans

adapted to | oad a second substrate to the second

| ocation on the singulating table, adjacent to the \

fi r etlifngseans for lifthg 2wd seplacing fhe firgt %Jbatﬁaée femghe singglating
perfgnin the second pre-determned cut on a second

portion of the second substrate; the lifting neans
adaphiddatle indlddingrudatioppheane formetatiog droon 8 fibk ppsitien forasacond
the singulating table, at the same tinme as the first
subé’PF’é‘gE’, performing a first pre-determ ned cut of a
secNdc R dut@il MbarsFer ﬁ&ﬁﬁﬁﬂn&séﬂ Bsdohd pfe-&erdinddut of a second
singulate the plurality of ICunits fromthe second
subgrortaeneof thiySirst sybstratsspap teysingdlate theplupdity of IG wrytstipem the
fir re-det er,m . f S '

1 v ot SRR i imdn; Lo ShpRI14 {eBhcPIne S supsteat to
uni tassebsmhocineonf dir the singliatiomtable Kllowinghmtation loé tHeitftle figm the
means is further adapted to replace the second

subdirstiodhe W“'E’ﬁ‘ép?ﬁl‘il‘g’t | ocation on.the singulation

table following rotation of the table fromthe first

to the second position. 2 1. The system according to

20c| ai Thel§ysem @Qprding toredaimi ¥ mihdgtady unl oadi ng means f or

unl oading the singulated IC units fromthe singulating
table. 22. A systemfor processing a substrate

CONPrheSioRding n@ads AdipeaMb teadf DfecbRdslibigatt heths sbsingd ddation on the
to a first end of a linearly disposed storage area,

sai csisgwintingetablecadizrgaipodle fiEst pasiiRie t he substrate at

the first end and transport said substrate to a second

end thpposmd cutiingirecans pdapteditocsrivumtthagpoged preciefegmined cut on a

gfg?%gtg}lcgggii%ﬁﬁ)%Q{%ﬁf%go%tdesu{)gtpﬂ,t he second end of the

IFrectlon orthogonal to a :
| onginkudiiA@ineand flaped td1Rftlahd egplhoe thé sqpose sibstrate dgen th

A eaéingulating table, at the same time as the first substrate;
performing a first pre-determined cut of a second portion of the second substrate
so as to singulate the plurality of IC units fromthe second substrate;
the first cutting means for performing the first pre-determined cut of a first
portion of the first substrate so as to singulate the plurality of IC units from the
first substrate, such that, the lifting means is further adapted to replace the second
substrate to the first location on.the singulation table following ;otation of the table

from the first to the second position.

21.  The system according to claim 19 or 20, further including unloading means for

-unloading the singulated IC units from the singulating table.

22. A system for processing a substrate comprising
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a rail assenbly adapted to receive the denounted
substrate, and transport the substrate to a selection

wQer@viomassé n a direction parallel and opposed tBPCT/RE2006/000399

23.

24.

25.

26.

27.

direction of travel of the storage area, said
sel ection station adapted,fo i nspect the substrate.
23. The system according to claim22, wherein storage

are ONpPLLS recejVvin rtiop at the first end

7 of LrlRER Y RE Tomlab g int s et bt Plad byl et

t h@osigb sienadail §toREL bk adfaed 10 tBeeiPOTHel sQBstite 4thBe &€ emand
end and a denpunting portion at the second end for the

s ubarspat saigsubpratsiogsesand: apd apppindrtgithe fisstist at i onery
until acted upon by the denmounting device. 24. The
system according to claim 23, wherein the denounting

deyi Pl I 1 r_detecting that

oL BRI RR TRkl s IEHE R Rohiha o
acituiee rdadh aldirestichgorttogosdl s b ledgiutimamutinef diendemiy digposed
portion to the rail assenbly. 25. The system accordi ng

t oSIeT2gP A4, wherein the rail conprises a guiding
apparatus of adjustable width, said w dth adjustable

to accommopdate the width of the substrate. 26. The

systreih aasxaublyi atgpted tolracaive She vhmoentad tdubstepis, dirmigtransport the
apparatus conprj.ses a pair .of parall el ide rails i .
CoMIHE P Ao SR 4ttt dibstiaipaselal g RO dp Zhse drection
bebmesrl s sf(ﬁ‘%éesareaz aid Iél@ct?d_ﬁsﬁﬁmna&ﬁ'ﬁfeg & thsp&t MYsubstrate.
one of claims 22 to 26, wherein the defounting device
conprises a projection nounted to a linear slide, such

th th roj.ectioncontacs,s t.he.substrate and pushes . .
t nbs (e R ReBlie RESHE g altlfeidi abks bt RPuiRy € eceiving
noyerehtat te fikehd fifaécedling the 138dedTiiBsEME! LBIBEFS @i hgve the
to any one of clains 22 to 27, wherein the rail )
as§ i¢ frpm the 1eedivias pRtonds the sacprd endhingt adespeuntipgiperion at
t hﬁleséékaﬁﬁc[ aLé fbrsthgegﬁgﬁpattg Qt %\ﬁ]ltl(ﬂ] gbifn{ Ble leﬁ{rgtehgvs'taﬁgnery until
apertures in comuni cation w vacuum source to

hoheted bporsbyptierdeteunting dewidel ft er plate. 29. The system
according to claim 28, wherein the rail assenbly

further conprising a

The system according to claim 23, wherein the demounting device comprises a

locating means for detecting that the substrate has reached the second end and an

actuator for biasing the substrate from the demounting portion to the rail assembly.

The system according to claim-24, wherein the rail comprises a guiding apparatus
of adjustable width, said width adjustable to accommodate the width of the

substrate.

The system according to claim 25, wherein the guiding apparatus comprises a pair
of parallel guide rails in communication with a motor for adjusting the distance

between said rails.

The system according to any one of claims 22 to 26, wherein the demounting

device comprises a projection mounted to a linear slide, such that the projection



(21

D gri pper chuck for engaging the substrate and
positioning it onto the lifter plate. 30. The system

w@ewaendi3ng to any one of clains 22 to 29, wherRCTISGH®6/000399

28.

29.

30.

31.

32.

33.

rail assenbly further conprises a first picker
assenbly having a vacuum ppzzl e arrangenent to engage
the substrate at the lifter plate, said picker

assenbly including a nptor and 5 rai| upon whjch the

D kiR DYt A A quinB e SRR PBRPacHA (iR through
Pl @bt biRe $8baGigen station. 31. The system

according to claim 30, wherein the selection station

conprises a | aser table assenbly, said |aser table

ot et SRbr iRk g Al syl S AR AR, R Usernbty

adgph@dcdniprises @i Iifeert flgte U twhadhethk rsabxttNe iptdedeiinted said lifter
assenbly and pass the substrate along said rail so as

t oplpier having BBYFEEES d GIMBENIGatiaNh $titha feVagyiugm source to hold the
inﬁRﬁ%&é&ﬂhQ%ﬁ&PﬁmKQZ' The system according to claim
31, In S

ere sal d 1 nspection device includes an 5
orientation and alignnent vision canmera for

determ ni n re-determ ned paranmeters of the_substrate,
wi T SRR A4eREERE foxplatn 8g whewih G gl Al Girhg: pyprsing o
?L%{iﬂ}g? 2hucIst lgcinBehPbitisHek ShIHBGHRAL MBS iR Lifter plate.

e any one of a conbination of: substrate type,
alignment and orientation. O34. The system according

t f clai 30 t . Wh ' id | )

t o6 YutE by Tiad oy o5 HoO RS f2. 8% APSisHE IR gepqssembly
SaftheHEShpree s fakOpigkérBsdmbly ,ha{fi'n?rﬁ VAreuinns@eRt irfigement to
device to a cuttln% zone wwthin a [aser cuttin

appraege the. subgraterpleths Jidtes plass soid diickgr asseaiNy Bwbl%érrg a motor and
cl ai. . : [ ' . .
B B85 S b 1 SO BEREREfpae
al gRrgelkbtor @atlon. from t he | aser cutting apparatus to a
substrate unl oadi ng position. 36. The system according

to any one of clains 34 or 35, wherein said | aser

cutrhi 0o APRALRENS & QM L Wikteid BRNeIRNEN [sBBiBh cEHbHLAG laser

heg%,ggﬁgﬁon(ﬁ%bger or bloﬁﬁﬁ% resi due %grticfesbfrom

t heabbuastémigy zaainklasar tablewssantly homgrising at least two laser tables each
mounted to corresponding rails, said laser table adapted to receive the substrate
from the picker assembly and pass the substrate along said rail so as to permit

inspection of said substrate by an inspection device.

The system according to claim 31, wherein said inspection device includes an
orientation and alignment vision camera for determining pre-determined

parameters of the substrate within the laser table.

The system according to claim 32, wherein the pre-determined parameters include

any one or a combination of: substrate type, alignment and orientation.



37. A nethod of processing a substrate conprising the
steps of: loading the substrate to a first end of a

wo 2ovgarisye di sposed storage area, transporting BEi/8G2006/000399

34.

35.

36.

37.

38.

39.

substrate along the storage area to a second end
opposed to the first end;,glenbunting the substrate
fromthe second end of the storage area in a direction
ort.hogopal to | gngi tudi nal. axis .of t | | near |
o oS8R atstoudos dPaiy MR SR o) 1025 hEER e laser table
al REGny hdigte RESRBR thel 1RseR taH1ELwith @MidRabatakR ! aléiptthe rail, from
opposed to the direction of travel of the storage
arteg inspeptiorevige the QUtHBE 6PeR Wifhing leseticHitBE appfare) n
the denounting step conprises the steps of : detecting
that the substrate has reached the second end, and;
biHsd et ecsurtisir @t nyf omenof aishe rBOUNE BAgwherein did tigser- table
the rail assenbly. 39. The t hod aqcording to claim,
eSSy @daptech i BPXES Fivdaser dpleowih saidSupser %?taiw the rail, from
of B t ' ks i on nount ed
£ oG A B o b R bt e 1 the
ort hogonal direction through novenent of the |inear
slide to a lift.er glate. 4%. The thg agcordiqﬂ to .
anVhORETH} AONiRg 13 ANy PIPT FgimSHEr OF Sp i PEeH 4 deser cutting
st giparandf dhiprises aP st Bfe 348P culing 1RABAEH 6h bitkver for blowing
substrate with a vacuum nozzl e arrangenent, and;
rotgkidye partieles frost thacuttinggene kea suctipahopd.ate to t he
sel ection station. 41. The nethod according to claim
40, further conprising the step, after the noving
step, of: inspecting said substrate using an
i nspection device at the selection station. 42. The
netHBehedelaretsing ¢ sebwrals eampiities hestapr et nspect i ng
step conprises inspecting the substrate using an
orientation and alignnent vision canmera, and

loading the substrate to a first end of a linearly disposed storage area,

transporting said substrate along the storage area to a second end opposed to the

first end;

demounting the substrate from the second end of the storage area in a direction

orthogonal to a longitudinal axis of the linearly disposed storage area;

transporting the substrate along a rail assembly in a direction parallel and opposed

to the direction of travel of the storage area.

The method according to claim 37, wherein the demounting step comprises the
steps of :
detecting that the substrate has reached the second end, and;

biasing the substrate from the demounting portion to the rail assembly.

The method according to claim 38, wherein the biasing step comprises the steps
of:
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determ ning pre-determ ned paraneters of the substrate

within the | aser table. 43. The nethod according to
w@b@v3s2¢ wherein the pre-determ ned paranet ePGI/SG2006/000399

i nclude any one or a conbination of: substrate type,

al i gnment and orientation¢n44. The met hod according to

cIa|n142 or further conprising the step, after t he

SuRgFabageg Fﬁ’f’%ﬂa PR it hATLER b hedF e

ubstrates al ong rom e 1 nspecC fce
t Opashim}g thengnbzwate imtitehorthogohasdireceibh Tthrﬁggtﬁﬁi@%rﬁéntsof the linear

hod according to claim44, further
coﬁlﬂ)‘ir I'Pgat?:tep, after the noving step, of cutting

t he substrate using the laser cutting apparatus, then
novi ng said | aser tables with said substrates al ong
40. t hdhe andthod acsarditgtol ayememiitcidimg 383p 80 afurthert apngprising the steps,

SUBRLS AL Suitdhoadh g, posi tion.
engaging the substrate with a vacuum nozzle arrangement, and;

moving said substrate from the lifter plate to the selection station.

41.  The method according to claim 40, further comprising the step, after the moving
step, of:

inspecting said substrate using an inspection device at the selection station.

42.  The method according to claim 41, wherein the inspecting step comprises
inspecting the substrate using an orientation and alignment vision camera, and

determining pre-determined parameters of the substrate within the laser table.

43.  The method according to claim 42, wherein the pre-determined parameters include

any one or a combination of: substrate type, alignment and orientation.

44.  The method according to claim 42 or 43, further comprising the step, after the
inspecting step, of moving the laser tables with said substrates along the rail, from

the inspection device to a cutting zone within a laser cutting apparatus.

45.  The method according to claim 44, further comprising the step, after the moving
step, of cutting the substrate using the laser cutting apparatus, then moving said
laser tables with said substrates along the rail, from the laser cutting apparatus to a

substrate unloading position.



