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Supply mechani smfor the chuck of an integrated

circuit dicing device Field of the invention The
wEe@sees9T nvention relates to a sawi ng and sorPCT§G2005/000288

system The systeminteracts with, or includes, a

di ci ng machi ne which saws ("dices") a substrate with

many integrated circuits forned onto it to form

i ndi vidual integrated circuitts. The invention further

relates to apparatus for use in such a sawi ng and

sorting system Background of Invention Conventionally

a plurality of integrated circuits are forned

Si BibRANGRIAAMISATTOR SRS BhGAGISH RiteGralsd ERGR: diBRE ddifice

subsStrate 1S then diced to formlindividual I ntegrated

circuits. Apparatus is know for feeding substrates

into such a dicing machine, and for sorting the diced
Fipls efiheriaMention-ui ts. One type of integrated circuit

whi ch is becom ng increasingly popular is one having

t a

TS e et Fivefion IBRRt e S Enfifl SR St CLUBLESThY cystem

infmadstsi withoor inchdied, patiting esactkinewhicls saw@(é\dﬁcés'atapsulkstrate

n- Leade ackage I, N rray on.one. of
Wil geny sitedreah RGindonhed wiisE Bt brinificdap dnorated
mﬂ;run@ JheAhveRticn furtier! letated b aiffaraist fPIUER! inYsuch a sawing
performed with the surface of the substrate carrying
andheomigl systeri ng upwards. It is known to performa
limted nunber of sorting operations on the singul ated
Bl SELA %‘Fh‘f\}érn‘%ht units to detect abnormal (faulty)
—um—cﬁs—#m—s—v—s—p'e ormed using caneras under which the

singul ated units pass. The | evel of sophistication of

RS P B RAAY ol 6 o R SE Bef on

séiﬁicbﬁdebw# EiBSrAte aha g §QH§tr§téb§ et elceans féidinddadGal
of un|t5|srejecte as a whole if a fault is

infagsatac ¢igguits. Apparatus is know for feeding substrates into such a dicing

machine, and for sorting the diced integrated circuits.

One type of integrated circuit which is becoming increasingly popular is one
having an array of multiple electrical contacts (typically solder balis, known as

- aball grid array packages, and pads in non-leaded packages, known as a

Quad Flatpack Non-Leaded (QFN) packages) in an array on one of its major
faces. The dicing of a substrate having a ball grid array on one of its surfaces
is typically performed with the surface of the substrate carrying the balls
facing upwards. It is known to perform a limited number of sorting operations
on the singulated integrated circuit units to detect abnormal (faulty) units. This
is performed using cameras under which the singulated units pass. The level
of sophistication of such techniques is presently limited. In particular, it tends
to be performed on the basis of a batch of units produced from the same
substrate, and that batch of units is rejected as a whole if a fault is identified
(e.g. because it is discovered that the alignment of the substrate with the lines
cut by the dicing machine is not sufficiently accurate).
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(e.g. because it is discovered that the alignnent of
the substrate with the lines cut by the dicing nmachine
wo 200602258Uf fi ci ently accurate). During this proP€BSG2005@00288
units are handl ed by devi ces which touch the
integrated circuits at the edges of their upper
surfaces, at the margins which are outward of the area
of the upper surfaces covered by the ball grid array.
Contacting the circuits there reduces the risk of
.damage being done to the array of balls. However, this
handl i ng operation is a difficult one, and is becom ng
increasingly nore difficult as the size of the

ted ci its.f dth dth
g Y55 astsy e ithides hallieasy daviedtemhrdAupl iherhe

iIMEGERY ciré Bt tﬁ@ R8s drdIF AYbEtSs é’&%\é’ Qf‘fﬁ\e%gh#lhs which

system for supplyi substrates to I ti'ng nmac
are Olﬂftwﬁtrﬂ@f ﬂm aEea of fgﬁledmnﬂ; sarfaess aovereddiyuthediali gng:l array.

i sy f |
COMRAH AN SHPUED P RS o it BPedde Betd itie Yo he
airay eﬁbanm Howeiete thig hanbikig @p@raﬁ@hny Qfd{fﬂ@{lﬁ' oBBUSKd is
h a dicing machi ne, the

temfor co-operatign wt
b&J3TER ARSI ToTe AVBRUE ab e RiEpIGTgne WSarated circuts falls
af§Hd H‘fé?glgaar%héﬁhé'?:épg%l ocafghrmk\é' ng the chuck

secti ons” bet ween I on ahd a second
location; and a lifting assenbly for substantially

ﬁ Eﬁ an?ﬁuslz & E depositing a first substrate onto a
k sections when the first chuck
sectionis in the first location, and (ii) picking up

Tisé pedent atantiohidk to ppo@EYE AUsd '
a gecond of the chuck pgjectl ons %ggﬁg@ﬂgg@?@hﬂwnng
subsiiatemtq 3 diging madhiRend | ocation; the chuck table and
dri ve mechani sm bei ng operable (i ) to co-operate with
the dicing machine to dice a substrate placed in a

It athebrclims ko pectidem laEwtdmel ddefditditing aysm n‘&ﬂlﬂ’dlﬁ? ig) to
sec& 0 the second | ocation

RS Eiop SUPD KU ISaTaled ieile 3o fR o e acame:
, or

dicing integrated
In a first aspect, the invention provides a substrate delivery and chuck system
for co-operation with a dicing machine, the system including a chuck table
having two chuck sections; a drive mechanism for moving the chuck sections
between a first location and a second location; and a lifting assembly for
substantially simultaneously (i) depositing a first substrate onto a first of said
chuck sections when the first chuck section is in the first location, and (i)
picking up singulated units of a previously diced substrate from a second of
the chuck sections when the second chuck section is in the second location:
the chuck table and drive mechanism being operable (i) to co-operate with the
dicing machine to dice a substrate placed in a said chuck section at the first
location, and (ii) to move that chuck section to the second location.
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circuits to formsingulated units, the system

i ncluding a dicing machine; a chuck table having two
w@hbwek225eTti ons; a drive nmechani smfor noving l’(tistetuOS‘/koozss

sections between a first l|ocation and a second

| ocation; and a lifting assenbly for substantially

S|nultaneously (i) depositing a first substrate onto a

first of said chuck section$ when the first chuck

sectionis in the first location, and (ii) picking up

singulated units of a previously diced substrate from

a second of the chuck sections when the second chuck

Inspséeait aspéa, thednwadiondproviciesizosystémdordicirlg intdgrated
drive nechani sm and erable to

cigguite tg f@r@wm&@e% |ua8§dhﬁr$yg?%."ﬁl&bmé R WiehgimACPet fe

cHudkSh eiot‘?é\;lhgﬂNo 2Adci Qeﬁﬂ&h% brﬁwe%é%rﬁ%tfbpﬁdvihé e
secon ocat Inathr aspect the i nvention .

churaksebéiona bebwéeniadifstdpeafidnaainthg aenoe@d@naé@ncand @i lifting

RN SRR Y T AT i O

ﬂr&t bB&ail etk @ectumaén fige firsdichusig se&tN i8én tiee ﬂrs:l: daodeh@n
first substrate, and a drive nechanismto nove

al@dw(lt)lplﬁtlﬁm P SN GHiR(EC LTS GoRrev oSt @9%@?%%"&3"?5“%{“ a
SRS e PHEAIRI B GRRUIARAIT td ddona
Iot;aﬂ)d)ﬁ: the déwhek Memh\leombhamsrraargﬁ dlcjngj&ﬁ@h:crta bejng
trat L f t
oq?«%%gf cesfﬁesal{b%tro & g@ggg él’h%l %«'ﬁlq?l yhgql{arﬁ?q%%e%tl}éﬁgtrstl Igcatlon
ah’@?djn{d?/erfﬁéf‘clﬂjbk%édtlﬁﬁ 16§15 Sebdifdloshfsh.er than that on
which the lifting assenbly performs the operation in

whi ch substrates are picked up and deposited. One

R, 80 SR hALN 3 LBt
CiFRMOMGEs fopnhetavithin sabaratbbyth@naeﬂmciqndlpdmfg dépoditimpadirst

whi ch the sinqgul ated unit
SURStEatn 2 3 BYSK R1a RS B doGaiian: PRe DB figing maghine to

dice the first substrate, and a drive mechanism to move the chuck table to
move the diced first substrate to a second location; and substantially '
simultaneously (i) picking up the diced first substrate from the chuck table at
the second location; and (i) depositing a second substrate on the chuck table

at the first Iocatibn.

The term "substantially simultaneously" is used to mean on a time scale much
shorter than that on which the lifting assembly performs the operation in which
substrates are picked up and deposited. One possible of the term
"substantially simultaneously" is that the release of one substrate occurs
within 2 seconds (or more preferably one second) of the time at which the
singulated units are picked up. Alternatively, in the case that the substrate and
singulated units are retained on the lifter unit by suction, the term

"substantially simultaneously" may imply that the time during which the
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singul ated units are retained on the lifter unit by
suction, the term"substantially sinultaneously" may

WO abp225hat the tinme during which thesuction fPCT/EG2005/000288

applied to the singulated units is rising overl aps
with the time during which the suction applied to the
singul ated is falling. Typically, the chuck table may
conprise two sections: a firét section for receiving a
substrate to be singulated, and a second section from
whi ch the singulated units can be renoved. The chuck
table is preferably rotatable to bring the first
sgebc?m fmge rap@rl]lediléo Pmshgutat@j nghit@n&ﬂ@l,m@a dvéﬁ@%;s @fith the time
r.ef era e Lifti sse includes a franme
duripgvye gc tl‘%{"\/?ﬁﬁfgg%@a@ﬁ‘?%é*@? digédling.ng a
substrate, and a net lifting menmber having a surface
for receiving singulated units. The frane lifting
Tirpiealy, thechuek tabletmay complise twoweections:tanirst sactﬂdm for

0 A ST L0 B fhuleBatad Autiaohd SekbR o which the

sitigueated umits @aarmts remdv@j/\ﬂ')hef cfrmaktta@lesgrp‘ré@ea&if rétla@able to
chu The lifting assenbly is operable

baeggfé%%i Sgﬁest'?wteﬁn% ROBAN of i Fecand s5oting. a
substrate in the frane lifting section, and
substantial l.y simultaneously to deposit the substrate

Preferatdy the Bfitingexsseoblp includeschfrakne lifthg mﬂbépha\ﬁn@ée

siffest I 2raM PR 2 ShbStratko bt el ey it ¢ durtace for
reRletViRg shgutell HMBPTRETANYS fifing! lﬁhé&%b@# SH%%% nﬁuh@\éhgﬁ:%er

on the chuck table for positionin both the“fra
mavettpagthes imat le@ﬁaon@tdnrapmqn gt @e oﬁtha eleudk tablen dput

PISERN) H DREPRAdE BT E s T Fron vl pBR R rom
th@rmrﬁanel mﬁthemfmilcattaﬂ)lea‘fhe fiftingedssehtblg it dfer@bf&MBdSscend
EF% formof. a recess for receiving the

ek SRl RFNG §suibsirate bripei e diftingesaation, and
sﬁh@aﬂl@é]l&%ﬁr@%hé@ué?% BBFosit tHES tbstrate in the first section of the
chuck table and to remove the singulated units from the second section of the

chuck table.

The lifting assembly may include guide elements which cooperate with guide

‘elements provided on the chuck table for positioning the both the frame lifting

member and net lifting member as the lifting assembly approaches the chuck
table. In one form, at least one of these guide elements takes the form of a
projection, and at least one of the guide elements takes the form of a recess
for receiving the projection.

The lifting assembly comprises at least one vacuum source and one or more
apertures in the frame lifting member and net lifting member which can be

brought into communication with the vacuum source, to generate a suction for



10

15

20

25

30

WO h@6W2XS9Lm sour ce,

apertures in the frame lifting nmenber and net lifting
menber which can be brought into comunication with
to generate a suction forurQi/fG2005e00288
substrate and/or the singulated units against the
respective surfaces of the frane Iifting nmenber and
net lifting nenber. The lifting assenbly may be
configured to operate w th sf@ibstrates which include
mul ti pl e panel s, each conposed of a plurality of
integrated circuits to be singulated. The integrated
circuits are preferably of the type having an array of
ueding thé sabsteatetemclar, thesity dated lhﬂﬂsl agaiingd the respative

arra ef erab stratels diced at a
g‘?’/\ﬂéwetafdfﬂém%rj ”ﬁeéa’\% B&mﬁm@ﬁ s facing

tovvards t he chuck tabI e. The Ilfter assenbl y

greferably noves in a loop including a first p03|t|on
Tha liginccassembly oay befqonﬁgu@dbtstomrate witlesebstcates atiieh

bl pEGER Podh PPGRos e be il & fRerelitisths to
be mmgulaﬂed Fhd aﬂegrafte@@&bmts)are ;ﬁlre\férbbﬂ' ¢ﬂthé%ﬁ5@hé§mg%
bet ween the ¢ k table

sin nits. Preferabl
alAy ﬁ C@f&?i@ﬂ .Stupbra%éal Horidiafcyaereriay 9f Rades
SRR S B 5 A N3

units are treat

| comtacisde facisg dowaids thiiabluckhablei ngul ated units are

subjected to a brushing action, and a cleaning stage
in which the singulated units are subject to a

Tﬁéﬁﬂér agseaﬁblycmefé?amg rﬁoxﬁéélmda roBb%@manga fits? poBRion in
cl eanlng sta e he net | menbe IS Inserte into

which ik bfts ﬁélrﬁi@ibﬁtréte ithe \@huelhtagqlm gUWthBdt depasits| thediretd

SRS dFpieh oo RGBT HRATF Proadf il soteho

umigtaneixp depdsit poslhen firh wihich iPdepesiading, sitid\datadf dsits.
assenbly may be arranged to nove in a |oop including a
first position in which it collects a first substrate,

PRfE2bIY, IHAwBE R M BAGCH BBle and the deposit position the lifting
assembly moves through one or more stages in which the singulated units are
treated (e.g. cleaned). These stages may include a stage in which the
singulated units are subjected to a brushing action, and a cleaning stage in
which the singulated units are subject to a cleaning action using a fluid.
Preferably, in the cleaning stage the net lifting member is inserted into a

cleaning position in which singulated units located on the net lifting member

are cleaned using the fluid. Preferably at this stage the frame lifting member is
not exposed to the fluid.

Preferably, the lifter assembly may be arranged to move in a loop ihcluding a
first position in which it collects a first substrate, a position proximate the
chuck table in which it deposits the first substrate and picks up the singulated
units from a previously diced second unit, and a deposit position in which it
deposits the singﬁlated units.
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chuck table in which it deposits the first substrate
and picks up the singulated units froma previously
waelewed22serond unit, and a deposit position in RI/8G2005/000288
deposits the singulated units.In a preferred
enbodi nent the system may i nclude one or nore
treatnent units for treatin% the singulated units. In
a nore preferred enbodi nent ® one of said treatnment
units may be a brushing unit. In a still further
preferred enbodi nent, one of said treatnent units may
be a fluid cleaning unit, which cleans the singul ated
units when a portion of the lifter assenbly supporting
t he singul at ed unltéF%S | ocat ed |n cl eani

InjaoReTeBRd ribadimet e SistanaBaY Rskde P of il tiaabment
urﬁfsrf‘c‘)\'”tﬁeaﬂ mgttﬁ%%uld?éé Hﬂﬁ aaﬁ{] p%feﬁbﬁ%b&dlment one of
acts Wwhic rom t he

cont ce avvay chuck table during
sdidhéreditraengunitematyi lena brushéng ooitt h aspect, the

i nvention provides a substrate delivery and chuck

system for co-operation with a dicing machine, the

ln%ﬁl%dﬁé@'dﬂéﬁeﬁ@d gmbbdiftent adneoheatd m@atment:bmrcskmay be a
secti ons; drive nmechani smfaor noving the ch

fluic claagirg uéttmbwheclwr%fhel%la@ﬁl YHis \eih%'é@dmﬂon of the
ifte? EE by SaPoSthb the ShoRRAES Bhs iPbcaitbhanblaning

lotatiet. of said chuck sections when the first chuck
sectionis in the first location, and (ii) picking up
singul ated units of a previously diced substrate from

In% PRAEME @‘mts&ﬁrr@w qke smépraﬂ@a ciBE#R uhh!§ nfRCipBdericArray of

section is in the second Focation; the chuck table and
eldcﬂrmecqré@ﬁarwfsﬁh frderavay Epabihe ththtébl?odldJ”ﬁ'Q thedigingn

t he..dicing nmachine to dice the first substrate placed
oQﬁ{fﬂ% first chuck section at the first |ocation, and

(||) to move the first chuck section to the second

In a ?our[h aspect, the invention provides a substrate delivery and chuck
system for co-operation with a dicing machine, the system including:

a chuck table having two chuck sections; a drive mechanism for moving
the chuck sections between a first location and a second location; and a lifting
assembly for substantially simultaneously (i) depositing a first substrate onto a
first of said chuck sections when the first chuck section is in the first location,
and (ii) picking up singulated units of a previously diced substrate from a
second of the chuck sections when the second chuck section is in the second
location; the chuck table and drive mechanism being operable (i) to co-
operate with the dicing machine to dice the first substrate placéd on the first
chuck section at the first location, and (ii) to move the first chuck section to the

second location.

In a fifth aspect, the invention provides a support device for supporting a set
of integrated circuit units, the device comprising a support frame, said frame
having an array of recesses; a soft material insert, adapted to fit within the
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In a fifth aspect, the invention provides a support
devi ce for supporting a set of integrated circuit
wa@rioss225phe devi ce conprising a support framnme, PGHBG2005/000288
frame having an array of recesses; a soft materi al
insert, adapted to fit within thesupport frame, said
insert having an array of apertures placed so as to
correspond with the recesses’of the frame when said
insert is fit within said frame; a vacuum neans in
conmuni cation with each of said recesses and
apertures; wherein each unit of the set corresponds to
salﬂp@wwtrw satf insbet Haviey &n andyi oF dpelidrddippkad @otys {he
vacuum I n referred enbodi msnt the substrate may
Wﬁhzh‘gfeﬁﬁsssm fdhe amepwhen saidineedlis fibaithin said

frEARe | \RRUBR nd iR gBEﬂJn%lﬁ%af?én ?ﬁ’th%#ﬂ &f%a if Pgd%%ggs

di ceéd an S|ngu ate he sys
aperdoies! wherain Eaehi umlemftthe rset soaelennctr&!sl te dmapm@ref ¢frthe

S S havi ral anels or for a substrate,
"%%IQ‘ %qa%eqe[l%g] P'g%ﬁiﬂyfﬁgvé‘ Ayl e panel . The system may
enbrace both a batch process whereby a substrate nay

have several panels, each containing many units or

Insa prefeiTae ﬁm@%ﬁwﬁtthﬁmtrpm@wommsemne benmsys tésoreet
t,h

pBSQERAERL A WInRES 4 BURIREPH A RIS eady torhe

d |$9d t2eh smgulakeddmptha:swtmt ot 8pstenpacdcramgstoaRs invention

mtt]e smal | %gé%acka ge deS| gn 1x1 to the
'ﬁ%‘%&’é%*% SPTATEN ré“@é@ﬁ Vg severs! pamﬁlg Of LA guipgirate,
f
whi%ﬁtlﬁ '|t§élf tl’ﬂﬁy %%%’@m%ie bQﬁel' "l‘fEée'é y<thm rﬁéy Emttfége poth @ batch

avai | pack ages whi ch equal I'y” sui
pr@ygs%mh@fehm@ Sp satet may\i‘anmwnerailmanelse epeh coatdiring many

o35 RS A BB AR g P B gt procosses &

sisglparamiel Bod deys RRIUGRSS frRABsideRdsttite ehméksd@ﬁa% w‘ﬁwnﬁithe
s&ggr ating device may be adapted to receive
SySif8t r at e of many panels and, based upon a

—

The system may be applicable to a range package sizes, from the smallest of
QFN package design 1x1 to the largest available packages of 15x15. This
should not restrict the scope of the invention for future available packages
which may be equally suited to the system of the present invention, but are
yet to be made commercially available.

In a preferred embodiment, the system may further include a separating
device upstream from the chuck table. Said separating device may be
adapted to receive a substrate of many panels and, based upon a
predetermined number of panels to be entered into the chuck table for dicing,

separate the predetermined number of panels from the original substrate.

In a more preferred embodiment, the separating device may have an optical
identification system, whereby the system identifies when the predetermined
number of panels have passed a cutting portion of the separating device,
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predet erm ned nunber of panels to be entered into the

chuck table for dicing, separate the predeterm ned
woenvbee2sef panel s fromthe origi nal substrate. PCTISG2005/000288

nore preferred enbodi nent, the separating device my

have an optical identification system whereby the

systemidentifies when the predeterm ned nunber of

panel s have passed a cutting portion of the separating

devi ce, whi ch controls the systemto receive the

information fromthe identification system and

instruct the cutter to cut the original substrate,

whigH S:o@utr@ﬁ hedsyRearn 30 bsddivad thdhiaforneatiohefram ¢l idemiificatibn
nunber {;)ranel s. Said pr get erm ned nunbe
ing

syéi@mmde bet hecultshia et tha@riginal sub %’"@tﬁnﬂmsdfy{ea‘ie ? ReW
L%s%r%té)h?hlﬂgltﬁg lb‘f'%dét@ﬁh Brnd?ﬁlgfr; < aéaﬂaﬂréﬁéfe?ﬁﬁaed

terna i'nfluenced by t
nwnbenmaydoeoanwmemdrmn roeneoipwm]dssar}denah bera fulr@tloapé the

di t
sigg ot ehwaieBl. O SbEr bR sar Tr s AikEod By, e
nd]HBQneha‘?fbé’FHﬂ@bﬁced B¢t 8B8dndIcdiF the Alimbeysof agiespénhour
handl ing the smal |l er nunber of panels. For instance,

thabarearafiiliieéd. vacuum arrangenment, the small er the nunber
of panels, the greater the avail able suction which may

- be of parti cul ar use during the cutting action. In any

In@/reptefeﬁéalénwommebEWhefe trenalistraby Ny boasinglepaachodat

| f th Y t
58t & PETIIT bSOt RaNslS. ShStesnan b el g abiaseb p hepding
th@rbn%l esrq{un‘ilb‘ér c?ﬁ)afn"e%“ F&dmsi%\?fceafo?)éséﬁgh %Qé‘lﬁhﬁtﬂcbrf’éﬁgement

a sha of anel s such asasnga@
thpaanreehllertthe neipsheraff p@oalSe iha gepader thei as@llﬂ@leeﬁuoaﬁg gif may

o O REHELA A e B R FERE T Rt S i oer of

pdifdls tHPPE infsrelstalble efrisso Mcredyy thetqualisyst thectlingabetivity,
a continuous process by processing a spaller nunber of
paytineleslydn relation torthe paskaging size O fan et cut is required:

For a system adapted for use with a smaller number of panels such as a
single panel, the cost of converting an existing arrangement is reduced and
therefore a conversion kit may become economically viable in order to

maintain the system.

For a continuous process or where the system emulates a continuous process
by processing a smaller number of panels at one time, may minimize wastage
should a cutting mistake occur. For instance, if a cutting mistake occurs as a
result of a one-off event, then the losses involved with one panel will be less

than if a substrate of many pahels were involved.

In a sixth aspect, the invention provides a method for dicing substrates to
produce sorted singulated units, comprising the steps of loading said
substrates to a rail system; delivering said substrates via the rail system to a
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W0 b@n/0235e7 | osses i nvol ved with one panel

should a cutting m stake occur. For instance, if a
cutting mstake occurs as a result of a one-off event,

wi || PEeT/sex®s5/000288
than if a substrate of many panels were involved. In a

si xth aspect, the invention provides a nethod for

di cing substrates to produce sorted singulated units,
conprising the steps of |oad?ng said substrates to a’

rail system delivering said substrates via the rai
systemto achuck tabl e arrangenent for dicing said
substrates; dicing said substrates to produce

claucigtdbdaé adangemnh&irctwmg liaf Sulsstedss; QIthP%@\ICﬁQ(%ét?étes to
ange sal.d substrates whi

fl
%@aﬁ'?@lﬂaf%@%'% leRlgvéiin Rerredpierminechspatiag emangement;
R A 0B e
agadgement;idejivaring the sipgulatédgnithéo &mdit biabkadssemilg ts o

siarafk 257 261 SRR sfp AT Speinty ot CrBaa Hhocthe
uﬂwwamfmtsryoeﬁﬂi@@bémfétﬁeﬁﬁb?fefﬁ&%front end, and

deliver sorted singulated units ready for use,
rewor king and rejection. The systen1nay be enbodi ed

THelefs, T ivbid PEiESs pRouRbE BRI YR tetid Srvife ot
|n<’eegfated/csrqum$ei|;ribe friam[c e(rj\ﬂr iaﬁ@geﬁ\iéreilgiiﬁ@dﬂ sgﬁg‘ltllaté&ﬁu?ts?ﬁéwy
t ng t trat 0 a
ToblL§Pal A Bl EICER d0a DRTaAnaN e HoRadieg a4t g
urﬁlhsﬁ Glakfe, bﬁﬁitéﬁ)eﬂl\/@@%ﬁﬂh% ﬁw'bﬁﬁ"'a? cBASH &l&?%\ﬁ{ﬁ a%é‘r?step

cut means, singulating units romt e subs
cwa\r@egﬁvoughtaud&jwmamanand mai ntai ning the relative

position of ‘the singulated units within the

predet erm ned spatial arrangenent corresponding to

lntmprerfelﬁeé Idmlmdlmehlﬂ tma HivthgsstBptrha ﬁJrﬂTér%cIEl@e Ioadlng the
i ngul ation, he commercial success of such

et @HfﬁIIWa?f ghyick fablgs incated gnitrackenpassing th&lglumck
tatﬁt{s"gloﬁg"‘%‘éld FH0R0H AR S WBL VLSRRG nHéhﬁst‘%Hdﬁ?étﬁ%s
from the substrates using the cutting means, and maintaining the relative
position of the singulated units within the predetermined spatial arrangement
corresponding to their position within the substrate prior to singulation.

With the commercial success of such systems significantly influenced by the
Units per Hour (UPH) rate, embodiments which assist in the increasing the
UPH have a significant advantage over the prior art. Thus, the system for this
embodiment, the dicing station may include a plurality of chuck tables, and so
be able to accept a plurality of strips.

In a further preferred embodiment the system may have a plurality of tracks,
each supporting at least one chuck table.
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UPH have a significant advantage over the prior art.

Thus, the systemfor this enbodi nent, the dicing
wae@biozesonay i ncl ude a plurality of chuck tabl PST/S@md5/000288

so be able to accept a plurality of strips. In a

further preferred enbodi nent the system may have a

plurality of tracks, each supporting at |east one

chuck table.In a nore prefeffed enbodi ment, each track

may support a plurality of chuck tables. In a further

enbodi ment, individual chuck tables may undergo the

| oadi ng, passing, singulating and maintaining steps in
InPa piGBgRERIretEaMBOgIENaT, @sch track niay suppdel apluralitg of chuck

bet ween these steps. Further increasing the UPH, this
tablgsodi ment provi des a staggered process In a preferred

enbodi nent, the singulated units delivered to the net

bl ock assenbly are placed upon at |east one net bl ock.
Inf fntmert enalebgimentdndividaal buek tablesamayyunsierge theploadig,

In. ef d_enbodi . | ock
Ppea0 cnanBRG ARA TR BRI NoRIeRe I SEeRaTT ergerrge 8 to
nigr:ii?rﬁfe aebéy&nﬁ@@éfw@érdtﬁe"s@rﬁ@;s&t a plurality of net

ocks. In a still further enbodi nent the step of
sorting and categori zing includes determ ni ng whet her

FERfie: ReraAt i UBH v rindlinBhipliucss KRGS process

unit requires re-working. In a seventh aspect the

I lei 0T 1o I 8 EC S AP (oA iRk

aééﬁmb&aaﬂ’la_rkgaée%i Go&vBEiehdt 68e het _9|oﬁﬁ.i hiismatiealy, tHape htdy be

syste ei'ng in communication wth a chuck table

agluralityeofenet blackisd chuck tabl e arrangenment adapted to
dice the substrates into singulated units held within
a predeterm ned spati al

In a more preferred embodiment, each net block may be located on an
individual track. Alternatively, each track may support and transport a pIUrality

of net blocks.

In a still further embodiment the step of sorting and categorizing includes
determining whether each singulated unit falls within the category of

efficacious, non-efficacious or whether the singulated unit requires re-working.

In a seventh aspéct the invention provides a system for dicing substrates to
produce sorted singulated units, comprising cassettes for loading said
substrates to a rail system, the rail system being in communication with a
chuck table arrangement; said chuck table arrangement adapted to dice the
substrates into singulated units held within a predetermined spatial
arrangement; a flipper for flipping said substrates whilst maintaining the
predetermined spatial arrangement; a net block assembly to separate and
control individual.units, and; a sorting and categorizing means for separating

the singulated units by efficacy.
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arrangenment; a flipper for flipping said substrates
whi |l st mai ntaining the predeterm ned spati al
wa@eooanzgsaent ; a net bl ock assenbly to separ at ePEr8G2005/000288
control individual units, and; a sorting and
categori zing nmeans for separating the singulated units
by efficacy.ln a preferred enbodi nent the chuck table
arrangenment may include a pllturality of chuck tables on
to which are | oaded the substrates, cutting neans for
singulating the units fromthe substrates, and hol di ng
nmeans for maintaining the relative position of the
singulated units within the predeterm ned spati al
arrangenent corresponding to their position within the
Insy pEafeied gfnbediment Sisefiick teble arangemant may "’r!ﬁ'%%ﬁr ed

. I .
PIGEAL O BfioK BRI B WhE GBS Aot itting means
for singedptiant the urdils fsarhdhe atibstrated eped Heldiny nfeaomfohe

ot her . chyck bles. .ln re preferred enhodi ment the
mRileR aies S e Rrsiish SrES TS e LS GBI 1t he
preeRriingd spafaitdifetnait db%sﬁBHGi‘ﬁfgttétth@ir PosbBn within the
i ndependent function fromcutting of a substrate on

subsitate priohteckingalation. I n a preferred enbodi nent at
| east two chuck tables may be | ocated on the
respective track for novenent of the chuck tables, and

Incep At efeyrddnembolbiberiteachi cnde R eaidlenhay beriocateden a
ot her chuck tables. In fa nore preferred enbodi nent
resReclivRIFRCK EI rBOYRNERL e ntBﬁthWﬁg taldeaan peaswegﬁlwﬂh?
j ast two chuck
SO AALE e e Mo ahe oyt ik bleRs g of
substrates on the another chuck tables. In a nore

pref erred. enbodi I, t CUL ti means may i ncl ude
N R BTl LB i £ B IE B er g ek b
adafitbd h§ pefmi!tAd fodditid bhd substrate on one chuck table as an
independent function from cutting of a substrate on another chuck table.

In a preferred embodiment at least two chuck tables may be located on the
respective track for movement of the chuck tables, and consequently the

substrate, independently from the other chuck tables.

In a more preferred embodiment, the chuck table arrangement may be
adapted to permit the loading of substrates on the at least two chuck tables as
an independent function from cutting of substrates on the another chuck

tables.

In a more preferred embodiment, the cutting means may include any one or a
combination of laser cutting, water jet cutting or blade cutting.

In a still further preferred embodiment, blade cutting may include the use of at
least one gang blade located on a single spindle
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In a still further preferred enbodi nent, blade cutting
may i nclude the use of at |east one gang bl ade | ocated

wo@eo0a/0%350m1 e spi ndl el n a further enbodi ment, tPEI/SG2005/000288

cutting neans may include a plurality of spindles,
each having a gang blade of nmultiple blades for
increasing the rate of dicing of the substrates. In a
still further preferred enboth nent, at |east one
spindl e may be associated with a respective track.

Al ternatively, each track may have associated with it
a plurality of spindl s, possessing at |east one bl ade
per spindle, or possibly a plurality of blades in a

an | ade  artange ief Descri.ptiqn of Th )
 BfrBeR BRBIPEE MR bty rorarn e DGHEP arPualy abspindies,
e@%hqwg B%@ngfb?édé Bf*rrﬁﬂﬁiﬂe Pfadesl fBﬂrfc?ééé? B Vate\Ufgthlng of
reference to the followng figures in
the sgbsihatesi ew of an integrated circuit savxn ng and
sorting systemaccording to a first enbodi nent of the
invention; Fig. 1(b) is a side view of a part of the

Ire mbstilli forther prfef@rgd eﬂanmheng att fedshendispandlé @rﬂh}?{bé b@@@mated
i.n Fi s conposed of Fig

2(a) t

w3 Sinsive Shck ableESNRNL P9 o MaEh VSRR ARSRCRSPY with t
[

p’ﬁér%lty]@f égilrﬂjleg’ ﬁr/]&l%'gEESIhé é%a%smser%r)gllg tﬂéc?é: P%f‘sp rrg@ o r?tSS'ct))y a
pitirglitylof FHades in, a gang blads armatpgsedn’of Figs. 4(a) and
4(b), shows a section of the enbodinment of Fig. 1
including a twin chuck table; Fig. 5is a first view
of a cleaner unit of the enmbodinent of Fig. 1; Fig. 6
is a second view of the cleaner unit of the enbodi nent
of Fig. 1; . Fig. 7, which is conposed of Figs. 7(a)
Brief Descripitrows The fréatreag bl ock

Preferred features of the invention will now be described, for the sake of
illustration only, with reference to the following figures in which:

Fig. 1(a) is a top view of an integrated circuit sawing and sorting
system according to a first embodiment of the invention;

Fig. 1(b) is a side view of a part of the embodiment of Fig. 1 looking in
the direction Y shown in Fig. 1;

Fig. 2, which is composed of Figs. 2(a) to 2(c), shows a loader
assembly of the embodiment of Fig. 1;

Fig. 3 which is composed of Figs. 3(a) to 3(c), shows a inlet rail
assembly of the embodiment of Fig. 1;

Fig. 4, which is composed of Figs. 4(a) and 4(b), shows a section of the
embodiment of Fig. 1 including a twin chuck table;

Fig. 5 is a first view of a cleaner unit of the embodiment of Fig. 1;

Fig. 6 is a second view of the cleaner unit of the embodiment of Fig. 1; .

Fig. 7, which is composed of Figs. 7(a) to 7(c), shows a heating block
assembly of the embodiment of Fig. 1;
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assenbly of the enbodinent of Fig. 1;Fig. 8, whichis
conposed of Figs. 8(a) to 8(c), shows a flipper unit
wo@Roobhz2senbodi nent of Fig. 1; Fig. 9, which i SPCDSGEOS000238
of Figs. 9(a) to 9(c), shows an idle unit assenbly of
the enbodi ment of Fig. 1; Fig. 10, which is conposed
of Figs. 10(a) to 10(i), shows a net block assenbly of
t he enbodi ment of Fig. 1; Fi'§. 11, which is conposed
of Figs. 11(a) to 11(c), shows a lifter assenbly of
the enbodi ment of Fig. 1; Fig. 12, which is conposed
of Figs. 12(a) to 12(c), shows a tray lifter assenbly

of t Fiy. @yhddetrin¢ornposddiof Higs FB(@) td 8(d)sslrowen fiipreswy it of
the tray lifter assenbly of Fig. 12, and a normal tray
ﬂ'@t%f?PﬁE’"@@‘s@rﬁigy,v an abnormal tray stacking assenbly

d
compp b itich [Sdorhhscd BOr1BS SRE 1 O Suehof antiedit ©
assayblytm‘dhéraagnlacscﬁmebtyfElgd1abnormal tray stacking
I d, Ei h t
2t acklthy Ooudioibia Ppreitg! ofos FROET &Y Tol SniRg eSS

a@éerﬁbwfethe@‘mmmﬂ]@habﬁpugum*ts Fig 16(b) is an
el evati on sectional view of the suS) ort device

accoFig- g, whichist ermpesasioefirast 1) tné1(e) .cshaws a lifter
afRifBly Gthe shtfippht fFEBL 97 'L Shenatic view of 4
sepaFay. i12g widsh isecaneperedi ofd-iye. R (BYtd h2fc) estiuvel atmaily lifler
a%%mg@%gﬁe&mw}eﬁleggm "E'Q 3#3 Isgrfll Lgpsys?\évmo;cggr di ng
to apfgiri3igra @pRRE B Me Rhy lifEr REKSRRY JfEYE ™2, ¥hd a normal
tray stacking assémbly, an abnormal tray stacking assembly and a vacant tray
stacking assembly; ‘
Fig. 14, which is composed of Figs. 14(a) and 14(b), shows the normal
tray stacking assembly and abnormal tray stacking assembly of Fig. 13; and
Fig. 15 shows the vacant tray stacking assembly of Fig. 13.
Fig 16(a) is a plan view of a panel of singulated units;
Fig 16(b) is an elevation sectional view of the support device according
to another embodiment of the present invention;
Fig 16(c) is a detail view of the support device of Fig 16(b);
‘Fig 17 is a schematic view of a separating device according to a further
embodiment of the present invention;
Fig 18 is a top view of an integrated circuit sawing and sorting system
according to a further embodiment of the present invention;
Fig. 19 is a flow chart of the process according to the embodiment of
Figure 18;
Fig. 20 is a flow chart of a process according to a further embodiment
of the present invention;
Fig. 21 is a detailed view of a chuck table according to a further
embodiment of the present invention.
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Fig. 19 is a flow chart of the process according to
t he enbodi nent of Figure 18; Fig. 20 is a flow chart

w@booa/omseress according to a further enbodi meneCD$G2008000288

present invention; Fig. 2 1 is a detailed view of a
chuck table according to a further enbodi nent of the
present invention.Detailed Description of the

enbodi ments Figs. 1(a) shows'% he overal | construction
of an integrated circuit sawing and sorting system

whi ch is an enbodi nent of the invention. In Fig. 1(a)
the systemis viewed fromabove. It is conposed of two
sections, a dicing section and a sorting section. Two

~horizontal directions are marked X and Y. The saw ng

and sorting systemis for sawi ng and sorting

CRibEdd phesripiicd thedmesdianigir al ity of integrated
Ccircults. The systemis particularly suitable for
|ntegrated circuits each of which is provided with an

??’(gf%&&gtﬂ?e%&?er%ﬂ c%n%’trg idH ofé}?lrﬁé@%ttécﬁbﬁcd}f‘éé\bm'gsand

acl n upwar d owever the system na
s@ﬁﬁhg‘ syriefowhieh e ansnbsdioferit of dgr lawedtlcm rloFig.s(ahthe

e TR e el NP SRR BSR4 B
arlda EBﬁﬁ]@rsé%‘ﬁéﬁ mP*/V)S HoerBﬁta‘l ‘di*i’rébf ShLaremarieat Xigdl Yo an

I'nlet rarl assenb his stage the substrates
are exam ned using a fi rst camara 3, mainly to check

TS Aol SRR if for SpiviEaRd shicCe ¥irai whitn
iRaLa¥a élh@l@pbﬁht@gra@do@muttsometsymm: tumdn’ut:alalrlg stijtable for
fromwhich they are carrjed int

g biat oy in RGN 0 WIS PRV E e VA RS, O EoRtaGts g
d i gfﬁba%&%g@t@ wcgweignﬁgefauy edi9y BpwaRes GRWEVdr thebystem

rein
may be modified for other sorts of integrated circuits, as described below).

The substrates are inserted into the system from casseftes using a loader
assembly 1. From the loader assembly 1 the substrates are carried to an inlet
rail assembly 2. At this stage the substrates are examined using a first
camera 3, mainly to check that the substrates are of a type suitable for use in

the sawing and sorting system.

As described in detail below, the substrates pass to a twin chuck table 4, from
which they are carried into a dicing machine indicated generally as Z. This
dicing machine Z can be formed according to known designs, and so will not

be described here in detalil.

The diced substrates pass via a brush unit 5 where the singulated units are
brushed, and a cleaner unit 6, to a heating block assembly 7. From there, the
units pass to a flipper unit 8, where, as described in detail below, the units are
turned over so that each ball grid array faces downwards. The singulated
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The diced substrates pass via a brush unit 5 where the

singul ated units are brushed, and a cleaner unit 6 ,
W eooa/0kesat | ng bl ock assenbly 7. From there, thRCT/BG2095/000288

pass to a flipper unit 8, where, as described in

detail below, the units are turned over so that each

ball grid array faces downwards. The singul atedunits

are then received by an idl d5uni t assenbly 9 ,

i ncluding a second canera. Subsequently, the

singul ated units pass to a net block assenbly 10. Fig.

1(b) shows the portions 2 to 10 of this systemfrom
uhite ade thert remeiveal iyean Allé nnkiagsethpd) 9, iAcfudanea Isetord

assenb i ndi cat ed havi ortjons and is sho
cherdostbid ety fostie Dt spes T A beudbekAsSembly 10.

adopts during the use of the system The singul ated

units are picked up fromthe net block assenbly 10 by

Fig. (b} ghowis Snpostions &, toTHLef thises\istem frams gee directign marked

Adf diom @ TR LTS B BB R iR Felhal it Band s
s@lh i Bveidifestent ﬁééﬂi@nsi\tvﬁr@htit)sm@de%sﬁleweé@émt RRkihgthefuse of
thesguallty of the units, and accordingly controls the

the $¥sdeMassenbl y 11A to place theminto one of two

trays 12d, 12e. A vacant tray is kept at position 12c.
Once filled, the trays 12d, 12e are noved (in the

Tde s ulatedwimitshanepickadnuafrom the metdlod aggembly 10 by a lifter

2SR LA e o Pahtishiegs b adatiySaBddsnibyRRramera
assaiblyl 1R WHGS exdthines ZhamRSmberRaintA tbmputdrdstem uses
position 12c to replace whichever of trays 12d, 12e

theadatgeatriainedatdbis stemtannakesndetermingtionmiiag quality of the
o iy . _

o 2ol o rghp Rt il rer deefI §1 Ao BaG ik fitp one

of twalrtips H2dThee | Aadeantdsseistidept &t positiboviaci OnBedilled( the

tras 420 $RS e Repieg U diragianiw g s dowByards i Fig. 1(a)
refpRWildly i £hbRAAI R tray stacking assembly 13 and an abnormal
unit tray stacking assembly 14. A tray lifter assembly 12 moves a vacant tray
from position 12¢ to replace whichever of trays 12d, 12e has been removed. A
new vacant tray is moved to position 12c from a vacant tray stacking

assembly 15.
We now discuss the various sections of the embodiment in detail.

The loader assembly 1 is shown in Fig. 2(a) in top view, in Fig. 2(b) in side
view in the direction Y in Fig. 1(a), and in Fig. 2(c) in side view in the direction .
X in Fig. 1(a). The loader assembly 1 includes a number of cassette
magazines 1a in a region 1d of an upper stage 1c of the load assembly 1. The
cassette magazines each contain a number of stacked substrates, each
including a number of panels 1b (typically each panel is identical, and is
designed in view of the uses which are to be made of the singulated
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Xin Fig. 1(a). The | oader assenbly 1 includes a
nunber of cassette magazines la in a region 1d of an
wappen2spage 1c of the | oad assenbly 1. The caBGESGE05/000288
magazi nes each contain a nunber of stacked substrates,
each including a nunber of panels 1lb (typically each
- panel is identical, and is designed in view of the
uses which are to be made ofBthe si ngul at edi nt egr at ed
circuits; there may be 2 , 3, 4 or 5 panels in a
single substrate). At | east one cassette nmagazi ne la
is fed at atinme to the | oader assenbly 1. Once each

infetgasidneirclits hteerd esdy beged4 or 6 pemarsarrfa ethglé substeate). At
dlrectlontovvardstherl%dln Fig. EO t owar ds, a

leﬁﬁ*g%rﬁ ﬁ@sﬁ Sipegazihe 1 is @t@nt&l@e F%B’tﬁa aggl asgambly 1.
oflEL L8Bh ‘%ﬁfiél)ﬁu@ﬁ% s 58h gaaga Of ,sl&m‘era?mrmawéaﬁ

gri pper i'S conpose ower gri pper and
to_mardlspﬂm riginfi ipdég. Afc)) Ohardegaaagezing gppeer 1, 1iby a wide

stI d on own, | i near rai,l
3t ol ® el Ry Reabd 8 Tho k! "hudho Mg 4EBREL 1

1 ltlé %Bﬁfp‘%fsé@%fteﬂo g"r"?ﬁélz i F‘&wcﬂéh @Bﬁér dhppdi 1h TI’@m'a éﬁirne

gripper 1li is activ a/ linder 1k to push t
gnmRiZitndi ispinatadied T an pp&iow rbhﬂ“searwell ahwga g@pmrd%l@plhéL

la firmy between the | ower gripper la and the upper

gri pper 1h. The nmgazine gripper 1h, 1j is then
As ﬁwn @cg thb eagséite muyakive 14 hae ai_eena'rdnsf%r,redl o the Tmagazihe

t he substrat is in register str slo
aripher ik 1§JB§5M%QWIEP% iackvated BM ipaer 3k o Bugh then
: 1frhis Ty BSty
BB R This et RfdgeTe Ha iy Btveen
thedewetgspmrgﬁaand the uppeogrippgrstier with the substrate

slot Im In-this way, all the substrates in the

cassette nmamgazi ne la are sequentially transferred to

Tﬁ@ﬂqéd&inelmlp@‘rcﬁ] tq&?s thehdbwated hloadithe upw@nﬁmheman 1j,
ais shifted dowmward

t he enp azi ne
umiﬁg:@.@u qféKg .suggtdfateﬁns in fegiateE B FUbSamslatdT rﬂpT%wbstrate
| r
l%{/\é@é& Sﬁ'n@ thejldubg{rﬁﬁgm’% BPE3RISRERS 17" Ph@ Wi foder 1h;
1j is then moved to bring another of the substrates in the cassette magazine
1a into register with the substrate slot 1m. In this way, all the substrates in the

cassette magazine 1a are sequentially transferred to the slot 1m.

"~ Once the substrate loading is complete, the empty magazine 1a is shifted

downward, and the magazine gripper 1h, 1i releases it from the up/down
linear rail 1j. The empty magazines are placed onto a lower stage 10 of the
region 1d of the loader assembly 1.

The inlet rail assembly 2 is shown in Fig. 3(a) in top view, in Fig. 3(b) in side
view looking in the direction Y in Fig. 1(a), and in Fig. 3(c) in side view looking
in the direction opposite to X in Fig. 1(a). The substrate is pushed by the
pusher 1n until it is positioned at the roller 2a. At this location, the substrate

1b is inspected by the first camera 3. The image taken by the first camera 3 is
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region 1d of the | oader assenbly 1. The inlet rail

assenbly 2 is shown in Fig. 3(a) intop view, in Fig.
W@ Lwy/02253951 de vi ew | ooking in the direction Y PCI/FG105/000288

1(a), and in Fig. 3(c) in side view |looking in the

direction opposite to X in Fig. 1(a). The substrate is

pushed by the pusher 1n until it is positioned at the

roller 2a. At this location!’the substrate 1b is

i nspected by the first canera 3. The inmage taken by

the first camera 3 isanal ysed by a conputer system to

establish that the substrate is the correct package -
ah3lgsed by acb@mhutdrsyaﬂeingrtamstatﬂlsd thaistherdubstrate isrtheldorrect

prehachding o Chods i algnaasitnd & Srediation diitis delesfia that
l‘%‘@&bét%ie ?éjf}r? \g«lﬁir% t‘t}ﬁ@ f@ﬁeieﬁ‘ﬂﬁl\ée%ef ﬁ%‘résfﬁoﬁ}‘ssétﬁmnatlcally

e.g. manua er the visual inspection b
stoppstl, themethe Bibstrate ean beremgved fiopn aleeewat@nhm maeually)-
substrate onto a rail supporter 2f until it reaches a
stopper 2b. The rail supporter is has a generally

AftBEHRNG Qbé\hnﬂp@&ronﬂw ﬂ”@of&st éandert 3! thiesollémEa iwtateddo
axi s of the upper surf ace is in the horjzontal

WVﬁetbﬁl%WSHﬁteFP@to a rgil-yuppoiter /Ui ikreaches ssstoppar 2b. The

FRTEGP s e Broh AR ARl MRS LR e
IoPigeaxis of deouppemsiiriateris ir thH hqrizoaital ditectios dndcigt #d(a).

over the rail supporter 2f, the rail supporter 2f,
which is linked with an up/down air cylinder 2g lifts

thﬁ?%m%%rbeé@s% A& sbﬁbﬁﬂgthé’ ifletahils e i§ argmughglﬁy@ﬂvo-
he inlet rails. Théeén a servo notor and belt 2i

mofende anddealte. @rwp@ stibstrate (wivich imizige B(2)ris shpwntipngluding

T e e T T

isimkearwigle bhyupdd owgn edt (Wlllhﬂeit be litts\tive Sthtusﬂateglb beupwards out of
di scussed bel OV)r[thThl s rQtation neans

the erizortaklevalPiithe inigl 1ajsn hien arR&ryo m?ar 2 A8d el Zigotete
tr%xfagln &lﬁbrtep %ﬁ; eﬂ({o‘gtlh%géctf&f ﬁa@ﬁﬂé@%ﬁ)girﬁﬁésrm I"I::}fbng%éﬁon is

thmaoph 188° ori23 04 amgedontal pbdf\@l, ireondiee that the substrates should
be correctly aligned with the twin chuck table discussed below. This rotation
means that the substrates can initially have their long axis in the X direction,
but are rotated so that their long axis extends in the Y direction, in which the

dicing machine Z is arranged to receive them.

Once the substrate is rotated by the frame supporter 2f, the substrate is lifted
from the frame supporter 2f by a frame lifter assembly. The frame lifter
assembly has two portions labelled (in Fig. 1(b)) respectively as Ay and Ax,
which are independently movable in a vertical direction, and horizontally
movable together (in the left-right direction as viewed in Fig. 1(b)) by a servo-
motor Af. The pértion Ay includes a frame lifting member Ab, for lifting the
substrate supported on the frame supporter 2f, and the portion Ax includes a

net lifter member Aa, which is explained below. The frame lifting member Ab
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Once the substrate is rotated by the frame supporter

2f, the substrate is lifted fromthe franme supporter
wQ@boobp229frane |ifter assenbly. The frame |iftRBCT/SG2005/000288

assenbly has two portions labelled (in Fig. 1(b))

respectively as Ay and Ax, which are independently

novable in a vertical direction, and horizontally

novabl e together (in the left8-right direction as

viewed in Fig. 1(b)) by a servo notor Af. The portion

Ay includes a frane lifting nmenber Ab, for lifting the

substrate supported on the frame supporter 2f, and the

isRYrineed \Hal Ebmilas AP ¥ vaduun %buf@'”f@ngeﬁésati:h@ £fores for

expl ai ned below. The frame liftin
retainingcthedsubisirate egaingt thedrame Ilﬁewa@mmﬁrs%@rﬁaowajw the

il T o A6 T TR apPyBI e fh a7

chmHumgatmgnWRh tH conglitAR A gmmmimbhamserpmdt shesnpn .
its face comunicating with the con SW t h

A
deeaminassHiteiner takyash U SouFaa indst 'm@ﬁr{é@ apRl!
to
PR RIS fol e 58 LIRS YL PRBRE
cd)mngﬂncatmmamm apeitoresih t h t he apertures). After the
frame lifter nmenber Ab has picked up a first substrate
fromthe frame supporter 2f, the frame supporter 2f

AftéF tHeBarme liffe? NS PAB r@%lrﬁéﬁeﬁ U a fRscsUIRt@id frofdthe frame
that it can receive a new substrate. The operation of

suppartei@faing frangtsupgorter 2hsiuipete denreadvieys orieatatien and
t
h%@gg ts{ zt:ngt it B3R rftagzgfr\r@ % %%\é/%hb@ﬁ%%ﬁ?hé r%e?&tﬁr%ﬁhfﬁﬁ& and
rdihm@(lsttabhqaeﬁorm'ﬁdefotWhmne\msubslraﬂel e 4 is shown in top
viewin Fig. 4(a), and in Fig. 4(b) looking in the
direction Y of Fig. 1(a). It is arranged to be capable

Tﬁé ffa?ﬁé‘hfté’r”aé’sré?Hk'S‘lg tr"’an‘é?ér‘s itﬁé‘%ul@é‘tkﬁe taRframe! (98GR tpWélthl‘I of
denti cal section b, whi ch arelnterchane 51)1/@

. thehfevm chuck tahle thd htartmecmmﬁh tablentd ifoshovap irptop W@Wflrl

{ahfet Ecré &qa fﬂ?'ﬁi@ylgﬁl(%%%rs\ tﬁgglrgr%)o%t {(%tf%@tﬂg). I{ féealiremg%d to be
capable of rotation around a vertical axis, and includes two identical sections
4a, 4b, which are interchanged by the rotation. The frame lifter member Ab of
the frame lifter assembly places the substrate at a time into the section 4a on
the left side as shown in Fig. 4. There the substrate is retained by suction
using apertures in the chuck table which can be put into communication with a
vacuum source. The members Aa and Ab each have projections Am, An at
their ends, for entering corresponding apertures 4m, 4n on the chuck table 4, .
thereby ensuring correct positioning. The twin chuck table 4 is arranged to
co-operate with a dicing machine of a known design, which dices the
cassette. During the dicing, each substrate 1b is cut into singulated units 7a.
Following the dicing the chuck table rotates 180° about its central vertical axis
so as to bring the singulated units 7a to position of the on the right side as
shown in Fig. 4 (i.e. the one formerly occupied by the section 4b). The section
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the left side as shown in Fig. 4 . There the substrate
is retained by suction using apertures in the chuck

W0 ab@©22801 ch can be put into conmuni cation w tPCESG2005/000288
vacuum source. The nenbers Aa and Ab each have
projections Am An at their ends, for entering
correspondi ng apertures 4m 4n on the chuck table 4,
t hereby ensuring correct posﬁtioning. The twi n chuck
table 4 is arranged to co-operate with a dicing
machi ne of a known design, which dices the cassette.
During the dicing, each substrate 1b is cut into

4%i mevasietuianebasyantoribiel miitian formedy ocagpiet dycthesiection
table rotates 180 about its central vertical axis so
48s to bring the singulated units 7a to position of the
on the right side as showmn in Fig. 4 (i.e. the one
formerly occupi ed by the section 4b). The section4db
Smwﬁanemmly withébe sipgratinmin wblcbdbe fiame ifiarrapmper Ab

d t.h .
BREHBE e b TR BraSh A, AR et e
IGWERW BUHtdéitRe sHyulatee Late tzoof aﬂfpceviduslmdmetha‘ubetrate 1b.

menber Aa is |lowered tq contact the ul ated u
The it I6iopmaTbRIAg Contaas SaBANFSHIE lEHOWEhEITRTe MdrEzre in
mﬁﬁlcéﬁoﬁ Ahad Vﬁcﬂﬂﬁrsto‘dlrr@esvlbrb ESRdUiOMS ! s At A§€ net lifter

are 1n communi cation wt a vacuum source via a
neembet RaAktsios tHeasinghkated tinits FaeThe@nbf@n op the siigydated

h I 7 T, ' d
i feorh o ApRBu b o SoupR Bl e Bi T e TPk R4S
a%fs,tambT\hﬁxé‘r{ AEDed hﬁfa@rfr@fﬁ&ﬁamw ek tabiees; savihpt frieotwin

twi n chuck tablé so that the tvv| n chuck

omuchrhal@ledb@ammomﬁrﬁte thb the dligigo maoRingt ¢egithe Stlﬁéfrafe 1b

t.
PR hGRF al AeER It e 8B ek T chag
t?Blé ddho@iaaatbsfvmﬂfthesfsan‘el lifter assérhblyiie mfﬁoyemtb/elaisecbd:td’ﬁh for the
or the deposition o

f bst
Qﬁpog.ﬁ@r\,@f,q:ﬂewéy gtrpg?agg)d ﬁgef@uragﬁjign %ﬁ%n |cli1 ﬁ]@s a'TrDeac}y been
JiOEQ Rt thrbfighislit O e RSRY AfachineoRldpTinfised, with Bsaste

time as possible wasted in loading and unloading a chuck table.

The net lifter member Aa lifts the singulated units 7a to the brush unit 5 which
cleans them by a rubbing motion. The net lifter member Aa then moves the
singulated .units 7a to a cleaner unit 6, shown in Fig. 5 in a view looking in the
direction Y, and in Fig. 6 in a view looking in the direction opposite to X. The
net lifter member' Aa lowers until the units enter a cleaning zone 6a. The
projections 4n enter respective apertures at the top of the cleaning unit 6.

Simultaneously, a frame supporter 6b inside the cleaner unit 6 is raised by
pneumatic cylinders 6¢ and guide posts 6d, until it touches the lower surface -
of the singulated units 7a. A vacuum source is put into communication via a
conduit with apertures in the upper surface of the frame supporter 6b

respectively in register with the singulated units 7a, so as to retain the
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time as possible wasted in | oading and unl oading a

chuck table. The net lifter nenber Aa lifts the
wGeRvgk@mped units 7a to the brush unit 5 whi chPCT/eam®5/000288

them by a rubbing notion. The net lifter nmenber Aa

then noves the singulated units 7a to a cleaner unit 6

shown in Fig. 5 in a viewsjjooking in the direction

Y, and in Fig. 6 in a view [ooking in the direction

opposite to X. The net lifter nmenber Aa |owers until

the units enter a cleaning zone 6a. The projections 4n

enter respective apertures at the top of the cleaning

st Bte PR cin Bl e sibppet 68 HiS phenmabciTvasRa of the
nEDSH rRaRer W & t6rred i sed by pneumatic cylinders 6c¢

and guide posts 6d, until it touches the | ower surface

of the singulated units 7a. A vacuum source i s put

' 0 nicatign.via a conduit _wth apertures in the
ThE s iSSP O el dapport v Rl Bhdse i
inittate 96 sédbvaidugt Ahe debAgfloat B81& siifdde dfthe $hflafed units 7a

retain thesingulated units 7a on the franme supporter

eLa g ra, .
whieh isriacipadinveardly feeaikthahthiy istthe swsfaceimaving b Aa
cb aaér)_ned of f. The franme supporters 6b then noves

own, “and water and air jets 6f are initiated to .
renove dust and debris fromthe surface of the

ARREHE R Eoes0r e Shatliuel vcbis B oatbnB I Balk havehoen
clébhed, theewater aagiRst 0 jetd8f SeHHcEYSRJUThESraffe %ﬁpbdh?%b

the balls have been cleaned, the water and/or air jets
meveg Wit @daimtwd! thengingulatas! gt 6e aee agdinmgaigst the net

| Sy raims Bee aga g
eI T Ao SRS SO iRl L the cPBL P an
e i ol e e

PRI Qﬁ%gﬁﬂﬂvfat%uaﬁ‘% AREE galietained onibe Jerersuiac Atie net

lifRS} rhBMbleP ey, T%!éf\bét‘ég ?HB a‘i‘ﬂ@ts"@ftarlaid‘é}ti%téﬁ&ﬁﬁ, da“@q gl%%ﬂ the

water and air jets are ‘activated again,” a
othke surface of the singulated units 7a (i.e. the side away from the ball grid

array).

After the cleaning, the net lifting member Aa lifts the singulated units 7a and
moves them to the upper surface of a heating block 7¢ of the heating block
assembly 7. The heating block assembly 7 is shown in top view in Fig. 7(a), in
cross-section when viewed from direction A in Fig. 7(b), and in cross-section
when viewed in direction B in Fig. 7(c). At this moment, the net lifting member
Aa and the heaﬁng block 7c are aligned by the projections An entering
apertures 7d, so that the singulated units 7a are properly positioned in |
predetermined positions on the heating block 7c.

Once the singulated units 7a are in contact with the heating block 7c, the
suction from the conduit Ah is deactivated, and suction is applied via a conduit

7b which is in communication with apertures in the upper surface 7¢c in
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ot her surface of the singulated units 7a (i.e. the
side away fromthe ball grid array). After the

w@eb®@an22sg7 the net |ifting menber Aa |ifts thePCT/SG2005/000288

singulated units 7a and noves themto the upper
surface of a heating block 7c of the heating bl ock
assembly 7. The heating block assenbly 7 is shown in
top viewin Fig. 7(a), in crélss- section when vi ewed
fromdirection Ain Fig. 7(b), and in cross-section
when viewed in direction Bin Fig. 7(c). At this
nmonment, the net lifting nenber Aa and the heating
rbgistﬂ( Wlth thessingillgtastunijs 7Taesspasieboiddhs shyubaitedrinitg 7a on
tﬁgg} % g so that the singulated units 7a are
@ lﬁ)& |tq oned in predeternned positions on t he
heatl ng bl ock 7c. Once the singulated units 7a are in
contact with the heating block 7c, the suction from
Atiaisqsiefihe frame §itercassarily deinoberrmdng eitber subsiraies o

S‘z;d%r %ea%%gh anet h\‘é{‘ﬂ&ﬂe Ilﬁe‘; Qs&ﬂﬁﬂ"&%ﬁﬁﬁé PCF lt%VBMQ&tIRn Qver the

ures | per surface inregrs
irdehggill atsechhin 2t §héal,me3 tam odibimgdntibiginsito @udeaﬂ“edsubstrates
heat | n 7c., At this point th

P e ot sl 58 r e, B s o dtha Bame liter
284BFbNAcase s iHeOsd tsrektiBAL L ®)mo@Rg fidns tid ﬁp@tdﬂrufgk%éble 4

assenbl returns to its &OSItI on over the In
t@ﬁ@h@a%gblon:h @SsEmbIY dkdin refyurning tnthenintshiraibasseriblye and

(GRAR B A004 FuBE LEE Y B E RSPl
liftbeassmiolly excepotiat ir{ Whidhoiy interakctsomith fige tam@ 4%, h@k@lﬂded this

table4tothe heati ng bl ock assenbly? (i)
is Ktier heAghe sPerd 9 ﬁP@?atl% of the sliciny 91305%9 i nc?t)Feduced by

o3 SR o s S o ) o el e

vvhi ch it interacts with the table 4). Provided this is

A fipns of Balsiion BitondusfET ite Pe% mieheiied Pea

gBRERIIBY vy lakatridde h4teF Falorthé Rebii®y BlotR'as4BHibty 7. The

system further includes an idle lifter assembly (indicated generally as Az in
Fig. 1(b)) which is reciprocated (left-right in Fig. 1(b)) by a servo-motor Ag.
This idle lifter assembly includes a nozzle Ad. The idle lifter assembly Az is
moved so that the nozzle Ad is directed at the singulated units 7a, and the
nozzle Ad blows air at the singulated units 7a to dry the units, especially at the

top.

The idle lifter assembly Az includes an idle lifter Ac which can be raised and
lowered, and which includes apertures on its lower surface in communication
with a vacuum source via a conduit AL. The idle lifter Ac is lowered over the
singulated units 7a, and the vacuum source activated so that the singulated
units are retained on the lower surface of the idle lifter Ac. The idle lifter Ac is
then raised, moved horizontally (to the right in Fig. 1(b)), and then lowered
onto a horizontal surface of a flipper block 8a of the flipper unit 8. The flipper
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Any drops of water on the singulated units 7a are

evaporated by heat generated by a cartridge heater 7a
woRoobloz2sheat i ng bl ock assenbly 7. The syst em fRCT/B€2005/000288

includes an idle lifter assenbly (indicated generally

as Az in Fig. 1(b)) which is reciprocated (left-right

in Fig. 1(b)) by a servo-not Ag. This idle lifter

assenbly includes a nozzle AD" The idle lifter

assenbly Az is noved so that the nozzle Ad is directed

at the singulated units 7a, and the nozzle Ad bl ows

air at the singulated units 7a to dry the units,

Wyheds ahewynam tatheewdp.Fighe(a).dng ini fFigeB(adeaing jn e direction

Korun8endlahEbest HhETS BlaitFid Mo GkRbdf fudpection v

'Bhé flipper blook@ansri bady havmgttWoébpp@Qéd b QUITEEes/ icAch
conduit AL. The idle lifter Ac is | owered over the

Qigining %Hewmetsgn gammRicalinn WEb QUrAcn seurgetvig & eanduit
39 QRS o SRLARY BVRFT B RIR PRl Q5 AR Jr e fipper

ace of t ter er
hdoknBa,dhe e/apuummurt@ of #enidéd Ilfger(Amlstdwatxvgﬂed and Ehg

b p8Gs e PR RE A e dBiedie £ e sioulAed dhitsTa
Bedopme tttAthedtd theSlspir Suffab8Rf he&MphBr blogk g3 &) , and
in Fig. 8(b) looking in the direction X. A portion of

the flipper unit is showmn in Fig. 8(c) looking in the

Wi |8‘Et‘i.§%ﬁa}épm&?géhiurﬂfé%f 1 AipBePBIdck & RdaridabBf Lo

surtaces al ntng ap

mmmntalcaxis 8a tlwough atsmtremrﬁo thines pagé & Rigsor @) dandBB(c)) so
n on the upper

t he,_ si ts 7a ar ace
G e 500 flhe| Tigpei blyg B84t oh Ryt aes SBWES chow
t
1565 UohAyad (Pie Staticn SAAE B looRBE i EHKARLBY a servo
mm@g Gcawdichuisilinged o H’tﬁ:ﬂlﬁpeablo@krb@'da tubbiendelifek Note that the

i R fudys oich LpBRBls BrddievEbect taphia dtards, AON Ta6e

oh;wn_zont al axis 8e through its centre (into the page

in Figs. 1(b) and 8(c)) so

The next section of the system is the idle block assembly 9 shown in Fig. 9.
Fig. 9(a) is a top view, Fig. 9(b) is a view looking opposite to the direction X,
and Fig. 9(c) is a,view looking in the direction Y. The idle block assembly 9
includes an idle block 9a located beneath the flipper block 8a. After the flipper
block 8a has been rotated such that the singulated units 7a face down, the
idle block 9a is raised, until the singulated units 7a contact its horizontal upper
surface. This is performed by an idle block lifting mechanism including
up/down cylinders 9d and up/down guide posts 9e. A vacuum source is then
applied in communication with apertures in the upper surface of the idle block
9a, to retain the singulated units 7a on the idle block. The vacuum source of

the flipper unit 8 is then deactivated. The idle block 9a is then lowered again.
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that the surface of the flipper block 8a which
fornmerly faced upward, now faces downward. The

wo eaoan2ase7 of the flipper block 8a is perfor medP@yS&2005/000288

servo notor 8c, which is linked to the flipper block

by a rubber belt 8d. Note that the ball grid arrays,
which until this tinme have been facing upwards, now
face down. The next sectionZdf the systemis the idle

bl ock assenbly 9 shown in Fig. 9. Fig. 9(a) is a top
view, Fig. 9(b) is a view | ooking opposite to the
direction X, and Fig. 9(c) is a view |looking in the
Ttﬂ\ieriéletblom ¥a cahaalsabe rbbwesxk harizoerdllyy(irdthenlefieritdd dinection on

Pl 0} Nee FaTapG DAk el dnaas dBand Barizanl i B fnis is
dbhe u‘f’\'tlf‘gu@ laFeelS‘IoHR lobSs id 16ﬁ§@rt K ath tReflibpeebIBER B4, ?ﬁe idle

is raised, until the si ngu units 7a contact its

blomki %m%ﬂesmﬁmath @rgenoad camarau% gésin® dataicaliecied bylthe

R T e

tipgingartéd upReMahort ﬂh@n mm séelﬁgemé gugsace of ﬂfeesmwated
surface of the idle blo tain the ul at ed

upits '8 %Oéﬁettmbamg@d@rwl aﬁfh@le@%ig%ﬁﬂwmt% a¥ng 3L
alt)bb?ﬁgl:]m?gélﬁ §t§itt§s bP@Bq,cﬂﬁé‘ﬁt Hfé“a Té?@rel rftrfé &ﬁﬁp@@r

agal n e |d 9a ca
systeaufon dater ase 444 yleecmbetdwbelbwbt - r| ght di rection on
Fig. 1(b)) by a forward-backward cylinder 9b along a°
hori zontal rail 9c. This is done until the idle block

THa it H16ck 98 e thdrengsdduith ﬁsfdpplépehrfbb@@(aﬁbmxﬂiﬁ&el tethe

bl ock 9a passes beneath a second canera Ae. Using

sa@ie le%ﬂléfoawet wepersrsfased the fliopep uni Bas patiaah (@ﬁé‘eﬁé‘rébe‘j

t
b6 SR T o Bl rRhtB oo BRIRUTR i By the ide
lifenasdentity AmiThe idke [Ffzpds isdowaredoaer tlge lsmwlategl).mitandnd
identifies any units havi

ng .an abnor at.us
ity MagWRi SAUEEE AHARdAIAEC V?tggﬁ’ setaip E‘tlﬂgu @Eﬁdpﬁ‘? -9a The
vaYSERBoLRte LRI idKSBI0ERDaGS Bl BesbtRateYThe idle lifter Ac is

then used to move the singulated units 7a onto the upper surface of a net
block 10a of a net block assembly 10.

Fig. 10(a) shows the net block assembly 10 looking in the direction opposite

o direction X, Fig. 10(b) shows the net block assembly looking in direction Y.

Fig. 10(c) is a top view of a net block 10a of the net block assembly 10. Fig.
10(d) shows how the net block assembly 10 would appear if the net block 10a

were removed.

Fig. 10(e) is an enlarged top view of a portion of Fig. 10(c). Fig. 10(f) is an
enlarged view of a portion of Fig. 10(e). Figs. 10(g) and 10(h) show two
cross-sections through the net block 10a in respective mutually transverse
vertical planes. Fig. 10(i) corresponds to Fig. 10(g), and illustrates the
operation of the net block 10a.
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The idle block 9a is then raised until its upper
surface is approxi mately at the sane hei ght as the

wapen22sor f ace of the flipper unit 8a, so thatPCESG2005/000288

descri bed bel ow) the singulated units 7a can
conveniently be picked up again by the idle lifter
assenbly Az. The idle |ifter, Ac is |owered over the
singulated units, and its va&fuum source AL again
activated to retain the singulated units 7a. The
vacuum source of the idle block 9a is then
deactivated. The idle |lifter Ac is then used to nove-

- the singulated units 7a onto the upper surface of a

AL R80Tl R ATERE iy Mt By

1dnes sapp@:me@an@sﬂetcmﬁgmw pilaﬁat wjrm&mtéumt tH@(dﬁ oﬁa%ﬁ.cal
t he net _bl ock assenbly | ooking direction

Shft dPri e TS J0\pas bes efepI Bk e ISFotatY dieeton in Fig.
186064 a8 {a kol foo Pl sfile Abnd Bl Be tktod By B Serbl Hilfor

1ﬁlemm/adub15é@elﬂﬂ)@e) is an enlarged top view of a
portion of Fig. 10(c). Fig. 10(f) is an enlarged view
of a portion of Fig. 10(e). Figs. 10(g) and 10(h) show

AL R PFSFig 913@099 ntﬁettbp Quect e tiehebIBEK 189%dsh number of
respect i ve nut ual y transverse verti cal p| anes.

packety 1@drw@§@ﬁa§mgdo#hg nunaige))of singuiatedukttsat be ptoh:kets

18RS 6ralReSh i 1 At Bt i B RUToR a0y Brabikfist o

thEOsingulaitgp omt&ﬁa @btaane@@foamalﬁlmle pinetaf tHOsubBtiatced AtAN of
rtical shaft 10m The shaft 10m can be

h
tf{%@néﬁ@% ea"fS( a fiope ongrof the gHbstrates dbiadk nlaced igto i)
rédpetive pYereR 1Y Jrinhe Jﬂﬁegggfr&gaﬁﬂm&an be rotated by

a servo notor 10L via a ru t 10k. As shown in-
Fig. 10(e), the top surface of the net block 10a has a

TQ%J ﬁ%ﬁkg@éﬁcﬂ%rﬁégﬁnlﬂ%&)gﬁéégﬁs 5 8g,d JI &g hctePe rte erreé{I ?bas “anvns"
The anvils 10e are formed by grinding the upper surface of the net block 10a,
and all extend in parallel (in the horizontal direction as shown in Fig. 10(f).
The anvils 10f are formed by the upper curved portions of laminar elements
10g which extend through laminar slots in 10j in the net block 10a, as shown
in Fig. 10(h). An advantage of this forming the pockets in this way (i.e. rather
than providing integral ridges 10e extending over the surface of the net block
10a in both transverse directions) is that it means that the upper net block 10a

can be formed by grinding.

Each of the pockets 10d is in register with a respective conduit 10i which can
be put into communication with a vacuum source, so that one of the ‘
singulated elements 7a can be retained in the pocket 10d. The connection
between the conduits 10i and the vacuum source is via a channel in the shaft
10j and a conduit 10n. After one of the units 7a is placed into the pocket 10d,
the negative pressure in the pocket 10d sucks the unit 7a towards the bottom
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10d are arranged in groups 10c correspondi ng i n nunber
and arrangenent to the singulated units 7a obtained
wo e@r0z587 ngl e one of the substrates 1b. Al oPCT/B&2005/000288

singul ated units 7a fromone of the substrates 1b are

pl aced into the respective pockets 10d of one of these
groups 10c. The pockets 10d.,are defined by ridges 10e,
10f, here referred to as "anvils". The anvils 10e are
formed by grinding the upper surface of the net block

10a, and all extend in paraIIeI (in t he hori zont al

?'rection s shown in Fig The anvils 10f are
Bienkke @ﬁeaﬂ%ﬂaﬁ SGapiodet i ahiiest 09, 0% mengs that the unt
lnat 1
o e S VARAeREQUB I 81 BREKAIOR! Tt flere
iscalVsaif-alignroént' hwhlchaedumﬁ theerighoofieefadiure of hickupdater. Note
Iy i€, h di [ ri .
vl Aol EhuBeet HeDRunS e e Sh i it o ooin
inbplelerhbadigvstgRe. df ﬂﬂcﬂlp@éﬁdmt §id Bﬁﬁttéd) Bﬁ@/@)ﬁ lfttﬁétsﬁdwéted
upper net bl'ock 10a can be forned by grindi ng. Each

upiedidorptdiaveraball-gridmrfaygi ster with a respective
conduit 10i which can be put into comrmunication with a
vacuum source, so that one of the singulated el enents
Onae aopédy inethal puskets) thdneingatated uhsl 7aTre movsteit then

betwe t he s 10i he vacuum sQurce i s via
ASCE R D s sk ZeEombf hifk Ak thés Ak RoTaemor e pietem
n [
(R0EPlop SFIGNALH), B o foritb AR 108 Qi s e retbiodf foa
Dugngthis time roetor dPbfis used pocdtate sivaft 18md t he shapi ng

of the anvils 10e, 10f neans that the unit 7a becones
properly aligned with respect to the net block 10a.

TAdéfter assdrhiBlyds sRoan'is e vialw lﬂﬂﬂ?ni (@) WhiFGH. 1 ﬁ(@?‘(cfb%mg in
the risk of a failure of ater. Note tha
thedleceranRcsic s dpendyr i (Bdoas@g.in e Sirerfon NaTbe

hf}tl@ra%seﬁﬂl HH’RS]H&UHQS E?ﬁlr@l;@'o(% r%‘%ﬁtleé%t tﬁree') fhnﬁlln;’tc

assanhkshaﬂ tanaachafeviicih @ inoged thosizoatally (left-right in Fig. 1(a)) by
a respective Iineér series actuator 11¢. Each unit lifter assembly 11a includes
a number (e.g. at least four) of sets of individual unit lifters 11b. Each
individual unit lifter 11b is actuated up and down by a respective individual
linear motor 11d. Once the servo motor 10b has moved the net block 10a to
the rear of the system, rotation of the net block 10a brings each of the lifter
assemblies 11a into register (in the direction Y) with one of the rows of
singulated units 7a. Each individual unit lifter 11b lifts a respective one of the -
singulated units 7a, and moves the lifted unit in the direction indicated by the
arrow 11f to be above a ball vision inspection camera 11e.

There may be any number of camera(s) 11e, and, like the net block 10a, each
of the cameras 11e can be moved in the Y direction. In Fig. 11(a) there is just

a single camera 11e, which is shown in three possible positions spaced apart
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Once properly in the pockets, the singulated units 7a

are noved in the direction Y toward the lifter
w@s®entdsy? 11A at the rear portion of the systerel/5GE05/000288

the top of Fig. 1(a)) by a servo notor 10b which

drives the net block 10a. During this tinme, notor 10L

is used to rotate shaft 10n2 The lifter assenbly is

shown in top viewin Fig. 1 %a), in Fig. 11(b) I ooking

in the direction opposite to X, and in Fig. 11(c)

| ooking in the direction Y. The lifter assenbly 11A
. includes .a nunber .g.. at legst three) of ynit lifter :
'natggéﬁglr%tsonlfa, Ravab I beipen thaseRas oS Joiealedyby the
alkb@firgight in Fig. 1(a)) by a respective |inear

series actuator 1lc. Each unit lifter assenbly 1la

i ncl udes a nunber (e.g. at least four) of sets of

i ndi vidual., unit Lifters 11b. Each, i ndiyi.dual Lt .
ThitF Aty 2 e b G ot lrd keDsel iPalyetignsional
pogiio relaile 10 ORADT 1t eimakd. 111 0Moté MigatIRe Wl oA P

has noved the_net block 10a to the rear of the system

fagicgownwards; ABereb iRlagas capiuned hygibecaamergfs) Hie are input

| . _ . o . on
toy bbRE NS f Ao oM E s b Sahes ghuy
patiethsiof tree balls. t-driekaerpld, libahy bf thesbalkdpaet betonmsm detdched
the singulated units 7a, ,and noves the.lifted unit in
fromeeny TR Efh ot Ui Gansip SHEntPesteis s vestloBpkoaaty,
thiAiay\ih@LA8 deRsRASTh WbphiRbRdld&amElSisSofTRY LURRs 28Ych as
number of canera(s) 1le, and, |like the net bl ock 10a,
theticifsef relativectons prefelred nasitidse thaiveetplanarifeand their
w%l I ction. In Fig. 11(a) there is just a single canera
f%, whi ch is shown in three possible positions spaced
apartin the Y direction, and novabl e between these

os{tions, as indjcated by the arrow 11g. Thus,_ each
55 on 413 Se BV BRI TG P TRy BB A rlior Gy

o . i i : _ .
ey hTRIEN 2Bk R\ Ap 4 o et i AER Snace
fodenohwaf the: uritssindivitiuatiygeisetbeptamede iye uhit iz acenal(ar)
abln%?m%rl.eAclzc%%'i%g to the result, the computer system controls the individual
unit lifter 11b fo place the corresponding unit on the normal unit tray 12d or on

the abnormal unit tray 12e.

When a normal uhit tray 12d or an abnormal unit tray 12e is filled it is
removed from the system, and a vacant tray is inseried from a location 12¢
into the place of the removed tray. This performed by a tray lifter assembly 12.
Fig. 12(a) is a top view of the tray lifter assembly 12, Fig. 12(b) is a view of the
tray lifter assembly 12 looking in the direction X, and Fig. 12(c) is a view of the

tray lifter assembly 12 looking in the direction Y.

While the normal unit tray 12d and abnormal unit tray 12e are being filled,
these trays are located at positions along a linear conveyor 12b. The linear

conveyor 12b also extends over a location at which a vacant unit tray 12c is
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to a conputer systemfor inspecting the status,

condition, features and patterns of the balls. For
wex@aptm97 i f any of the balls have becone det aptiESGI008M00288

an integrated circuit, this can be determ ned

straightforwardly. Optionally, this may include

determ ni ng sophi sti cat ed rameters of the units, .

such as their offset relati've to a preferred position,

their co-planarity and their warpage. Based on this

determination (and the results fromthe earlier

qual ity determ nation based on the ou_tli)ut of the )
positiomed. Abp cenveyeriAnearien 4 ayriider Yot Teawhigy intyen is

units Jndiyi |y whether to nove the unit is norma
038?bgﬁﬁg&ﬁ§¥?q%§Lording to the result, the conputer

systemcontrols the individual unit lifter 11b to

pl ace the correspondi ng unit qn the romal unit .tr .
THezstrgatugot e SHEIRI Terfameviag e sl gt Jyg sahown in

g4 i ign ieWMbdkihd #Ythe2@rddtiohiX | ed
Féaiég{?gﬁgéégﬂg{gﬁigﬁgﬁgigﬁgﬁy éﬂgﬁ% vacan{ tf%y is .
THensembalcdirfitrtoay 324 aodtaboomatunihtraytiRe gredeeatgd respectively

d Thi f | f
or§ B a8 by o aRE BB ey B 2 g e
' hék late 20t rstobntidieon d infth
e B 1ol
ditestianapagsie te Nealpr@ tragk; Bic %%@&%HV§Y&Q$ JRiaﬁﬁoﬁ [ty
stafaroaifibly 4 Alng Rofial ) BEIcRBsasftly 18 fhe 18 Miod with
noflm‘_lgtal :u_nﬁeireldm%d prosi theg%iateaﬂ piranchsiaickedin a@tw‘leg@ﬁ 3asing a
e | hear conveyor S exr,en oV (0) |
Orive RO lacHRBan S Setion (oky UsSaNY it iefdtln Byl o¥
i t lift it 12a which i
SERUPHOh RV 1SS, 2 LTS L e The stractire of

t he mechanismfor renmoving the full normal trays is
Siﬁﬂ%{m@ngﬁﬁﬁitﬁﬁ @%ﬁphﬁ%ﬁtf%nl@g Y¢ Al Fhd noffibPkay Piafe MRFW rests
on is conveyed in the direction opposite to Y direction along a track 14c by a
conveyor 14d, to an abnormal tray stack unit 14. At the abnormal tray stack
assembly 14, the trays filled with abnormal units are removed from the plate
12j and stacked in a section 14a using a drive system located in a section
14b. Usually, at least 30 trays may be stacked at this position. The structure
of the mechanism for removing the trays full of abnormal units is shown in Fig.
14(b), and is identical to that of Fig. 14(a) except that the reference numerals
12d, 12i, 13, 13a, 13b, 13c, 13d are replacéd by the units 12e, 12j, 14, 14a,
14b, 14c, 14d respectively.

Whenever, as described in one of the preceding paragraphs, a normal tray
12d or abnormal tray 12e is removed, the tray lifter unit 12a carries the vacant

tray 12c into its place.
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The normal unit tray 12d and abnormal unit tray 12e
are | ocated respectively on a normal tray plate 12
wanwemresabnor mal tray plate 12j. Wen the nor neCT/$62095/000288
12d is filled, the normal tray plate 12i it rests on

is conveyed in the direction opposite to Y along a
track 13c by a conveyor 13 gto a normal tray stack
assenbly 13. At the normal Tray stack assenbly 13, the
trays filled with normal units renoved fromthe plate
12i and stacked in a section 13a using a drive system
| ocated in a section 13b. Usual

Thmpmtieorstf@ﬂ@%ﬁﬂ’f frayht2CiosmaHy M@lesﬂﬁ"ﬁ l\?%cf YN 2 %‘Nx'?ﬁént
$#2]
e NP b TRl Py S0l s iel Trid ol Y Bl duBhiip 2l
cotisists bf alvaahm@asastackamnl‘kﬁ:wbereavwm dnays amataql@dan a
o3RI athg SR HE bk o TP BR AR 56 feteraty
thisidiSsiid 'b%'B?a\b%%lé 6P§tbhh§ o |erise 30 2jacantiraycked a lmear

section 14a using drive systemlocated in_a section
com/leyortﬁsﬁréwm@h a@n\reeyastacaot tram/glqmﬂw tsack  ae fom Hie yagant

os| t tru re f g
obf bk S o AR RSB Aok 8
shkfrPin toanﬁiewsn Fients, eal ih ¢ig. hléﬂ lookmlgng thad(ragmcm(xept

that the reference nuneral s 12d, 12i, 13, 13a, 13b,

13c, 13d are replaced by the units 12e 12j, 14, 14a,
Néﬁebth a}u}l theﬁgrr%ﬁ Befchts/ ﬁ{e)’nuﬁ(ﬁ&n@ﬁ‘tﬁése %Plg ¢S oafidedFdrn

ece I 'ng paragrap a normal tra 12d or
examole|Tin sdmawamaats of the ramviemﬂlnlehéabﬂ@wahtfﬂlfér aumiay

gg'éf f:li%%ﬁltfleﬁev & aa tzaafﬁe }ﬁc 'o? %l?qﬁ{bfahw @%&plm’%r from. The

atﬁﬁdrhﬁ utits Py W BerpRIBEAliA ake Y ammmf atrrmmmu ppityrays

assenbly. The vacant tray supply assenbly consists of

acmavdlogrtoth@a&pes@fa%mlq}mét“ videppégd vacant trays are
stacked in a region 15a under the control of a drive
unit |l ocated in section 15b (preferably

In general, the substrate comprises panels of units, each unit representing an
integrated circuit, or possibly a package of such circuits, for instance 2x2
(1x1), 4x4 packages and so forth. The substrates may comprise one or more
such panels, depending on the operational requirements. For instance, if the
economic requirements of the process require a batch process, the substrate
may comprise several panels. Alternatively, if the economics indicate a more -
“continuous” process is required, that is less number of units and/or residence
time of the substrate in the system, then the substrate may comprise fewer or

as few as one panel.

Figure 16(a) is a plan view of a panel 16 of singulated integrated circuit units
18. The units 18 are held in place upon a support device 17, which is used to
fix the panel 16 in place during dicing of the panel 16 and subsequently to
hold the individual units 18 in place ready for transfer to the next station.
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this unit should be capable of storing at |east 30
vacant trays), and a |inear conveyor 15d which conveys

WO 2Wan02259T ays al ong a track 15c¢ from the vacaneCT/6@3005/000288

stack unit 15 to the position 12c. The structure of
this nmechanismis shown in top viewin Fig. 13, and in
Fig. 15 looking in the direggion X. Note that in other
arrangenents the nunber of these trays is varied. For
exanple, in sone variants of the enbodi nent abnornma
units 7a may be further classified according to the

U SR B R 3D R S38E b

a@QﬁQéﬁi@ht Ykhikh Ha’#b{’@l@t‘h@rﬂlﬁ‘JS fh élB@et ype of
abnorrraltyldentlfle In general, the substrate

conpri ses panels of units, each unlt representlng an

ThEVBE AP Spfon iborBl 2085 By e HRBIAN 2 Thicn s
miafiitamedTaten suitsiile atagawmpresetrm i ke mlfmld HOF§irS uch

g Tyl 8 DBIRS SOy o9 MEnEseEser 21 hd HorSinesst
dé\ﬁ@é"1"7€\/\ﬁ‘n&ﬁ{s‘%§? pifAREFRRIe df sc§ﬂtJ 16341 UERY éux?aeble

several pane Al t'ernati ve t he econom
elaatﬂmemnmtmlenclu@mgl bubnst” reptr@dm!s’s) $|hc0req1hhee@r t hat

IS I f /or.residence t.i
piistiaRe e A S Bre RhichCd Rd o g Jeodshes 21
oﬂﬁ%dpﬁ)%rﬂ‘mé qrheaépérmf:deg%qnmﬁan@ksupﬁmwteencé61(7a) i's
pl an view of a panel 16 of S|ngulated i nt egrated

cczrremmd iorgach mglwdnaé ugiilSs isaftiee Nacminaniild 2048 in
dll?%&;ﬁbg‘gr@h aﬁi:%l’bﬁ Wi ﬂ'u?the"'l’m hy dnﬁ’] rbﬁaﬁg Heorécbéaéy 6t #R_"Glpptht

uring IC ng or t
framle%twmaapertweh@tfmaquopdrdd&wdaal units 18 in place
ready for transfer to the next station.Figure 16(b) is
a side elevation view of the panel 16 show ng the

TM@%J YAbHN' A HSREE BEtailh FIGUrER BTE Pb &R g ld@etalled FiekPof 8 support
pl ace. The vacuum system conpri'ses a vacuum recess or

dewdee f blege Aocandpe showa that the units 18 cover the apertures 23 in the

support device 17. The vacuum pressure 22 applied through the apertures

hold the units in place until ready for release at the next station.

Figure 17 shows, in one embodiment of the present invention, an upstream
process whereby substrate 24 may not be ideal for use wifhin the system and
is therefore selecﬁvely reduced in size before delivery to chuck table. Thus,
the original substrate 24 is moved 25 to a separating device. The separating
device, under the control of the dperator, is instructed as to a predetermined
number of panels, which are to be processed at one time. In this case, the
predetermined number is one panel 26, which is singulated 27 from the
remainder of the original substrate 24. The single substrate, being a single
panel 26, is then rotated and moved into a convenient orientation for delivery
to the chuck table. Subsequently, the single panel 26 is diced so as to create
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mai nt ai ned at a suitabl e negative pressure. The
mani fold 20 is in comunication through a hol ding
WO e@i®22597 vi a recesses 21. The support devi ce RTT/SGHI0EN00288
is typically made of a soft material such as any
sui tabl e el astoneric material including, but not
restricted to silicon rubbegyor polyurethane further
has apertures 23, which correspond to the recesses 2 1
of the support frame. The apertures 23 within the
support device 17 correspond to each individual uni t

18. Thus e vacyu 20 is.in dire
a0 AT SIGRtei (HES Hapdyiier danawy s e b Stasestine
pgkégge support frame and the apertures of the support
evice. This is shown in better detail in Figure 16(c)
being a detailed view of a support device. Here it can

FRREL i T sbPT e s\ eraliea Rt o B 3B HHEYSBa Sirul
shii ngUé}’fd ébﬂln?lb%tétﬁ emdithé @nﬁbﬁymglﬂr&e% I?jl QbfcHANel dystem

rea for ease at the next station. I%ure 17

ftgw@@ss inrp picderset embasiment ofthe Rresartinveiatin bigurad s,
ﬂ#égs%}srt&’?l%. %{?én‘osfrﬁ @{% SE Hp?st%ﬁgoﬁ‘ é\?&%yse'&%era b

r'-use W man ore selective
sectitucarnk 'arsdﬂia@sbeticm dwaehonzomjaltdirection& arebtaked Kuand Y.
the original substrate 24 is noved 25 to a separating
devi ce. The separating device, under the control of

ThQ%aQﬁ’ﬁg ﬁh@rsort*r?g sméwstr&dsa%ﬁng%r@ $UrfiAg LapsiraLed which
anel s, which are to be procesSed at one

nrtciueb 3 pirurta iy of dategrated sirpuital iher siisterd in papigulanly syitable for

R0 Syl i3 R0RA B R 4G PPEHACET o
sideofigé eupstrate Whichiis initiedly facihgtupivaadd (howeder thecsyatem
convenient orientation faqr deli vg’ay tot

meydremodifirskion ofiensoris Istedpted pkelts. 25 5%8%%@5&94%
Tgé lsthﬁéFe%tﬁ‘@rln?éﬁ@d’ i wérﬂtf?&m%sgéttéé uPEY lobeer

Irvery to the next stage of the process
assembly 201 From the loader assembly 201 the substrates are carried to an
inlet rail assembly 202. At this stage the substrates are examined using a first
camera 203, mainly to check that the substrates are of a type suitable for use

in the sawing and sorting system.

As described in detail below, the substrates pass to a twin chuck table 204,
from which they are carried into a dicing machine indicated generally as-Z,
and shown in more detail in Figure 20. This dicing machine Z can be formed
according to known designs, and so will not be described here in detail.

The diced substrates pass via a brush unit 205 where the singulated units are
brushed, and a cleaner unit 206, to a heating block assembly 207. From

there, the units pass to a flipper unit 208, where, as described in detail below, .
the units are turned over so that each ball grid array faces downwards. The

singulated units are then received by an idle unit assembly 209, including a
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Fi gures 18 and 19 show the overall construction of an
integrated circuit sawing and sorting system and the

w@nwentappng process by which the system functiPCESG005/600288

preferred enbodi nent of the present invention. In
Figure 18, the systemis viewed fromabove. It is
conposed of two sections, a.dicing section and a
sorting section. Two horizontal directions are narked
X and Y. The sawing and sorting systemis for saw ng
and sorting substrates which include a plurality of

integrated circuits syst mls particul arl
SeG T GREo B SURPaUR MR S ANRed SRR RsS R AU ook
afsQ¥bReshoM th an array of cont acts on a side of the

substrate which is initially facing upwards (however
the system nay be nodified for other sorts of

55, oGyl ol 1 PRREWaE 3 BlvaBaa0 odhees
sawingomachipedesinga segbélle Akigazity. Blivesy theadsH thrsseidiny and

201 the substrates are carried to an inlet rail ,
toawhishoing cassetiadelivirs the slip. iha railipassiag dyoxph each station

lef;ﬁ‘%trg ?é"*nuﬁtleﬂtoadéli\f gﬁtﬁPyl@ﬁndéﬁto'éél 3t0]?a ‘ﬁFﬁ%‘\‘specﬂon

he substrates e for use
(drhasieaiind isasubssguentiy dey\seremtome tdkcri bed in detai I
bel ow, the substrates pass to a twin chuck table 204,

fromwhich they are carried into a dicing machine

The %&@@t&%tw %rrélsbmuéﬁnamy ma@b@BQWaxléblg%acré eAsbs 240a &
gure . di ci ng machi ne can f or ned

Zé@l@ &\mphwgrq @catﬁmﬁ the shigjng ! maghwesa QKAFIIQUFQOW Je accelerate
e L e T e e ST

a lsitris [reshssadidodhe IneahaVallabllé ciik table, anbqmdsgsed thiough the

asserrbl Fromthere, the unit ass to,a flippe
digig mag ‘”e\z\%@iseha% eRdEtagR|0 ﬁmaiqtﬁma pRMtHous °C€SS

bl b toERIchl gt Sl e
bolepeoleih the procesd waitimo umns’metxﬂlymgaﬁ eachcsltrlipii s, whilst
thﬁZ@@g nd &%{e%ﬂlrg%ﬁ&eelg %b secongs whr]gfJ \}vgl’u%g t6 Toécf the next
strip, the sequentially staggered chuck tables 240a & 240b reduce this to
about 12 seconds in this embodiment. In further embodiments, there may be -
a plurality of chuck tables, such that any delay, instead of being as a result of
the dicing process may be caused by the delivery time of new strips. In this
embodiment, the processing delay may approach, but may never reach a
purely continuous process, that is a zero second delay. It is therefore the
intent of the invention to increase the Unit per Hour (UPH) rate of the process,

as compared to the prior art.

The singulated units resulting from the dicing process are then brushed and
cleaned 245, and heated 250 to remove moisture.



10

15

20

25

30

assenbly 210. In a further enbodi nent, Figure 19 shows

a strip is delivered 220 to the sawi ng nmachi ne using a
W@ a®sm2215e7 magazi ne. Delivery through the systerCT/a6Gzbos/000288

whi ch the cassette delivers the strip, is a rai

passi ng through each station of the system Prior to

delivery of the strip, it upgglergoes 230 a first

i nspection (or vision) and is subsequently delivered

to the rail. The strip, or strips, are sequentially

pl aced on avail abl e chuck tables 240a & 240b mhich are

ocate the dicin th Z of. Fi gure 17.
ToRa i Ui M Aol i e el et gemens 8fineg by the
stﬁﬁguﬁt@ﬂhpbéd 2560088 Rﬁha@‘b‘ﬂefbi’@dlyath%tﬂalpgmcﬁaﬂ % $6in o
e next avail abl e chuck table, and passed through t

deweyvars@8®i ne. This has the advantage of enul ating a

conti nuous process, rather than a batch process,

wher eby a backl og of strips may cause a bottleneck in
Thé einyuiated Linigaiih |thr@ nawcmudnltmcm anengrtber empeckd 265, prior to

Thus, mhll rart equi re a de of 30
IQEBHIR it bkl Serihly e BRY hRe S diE bemsen
a@é?&%%‘héﬁ!blb&@??gg%[ﬁb& fwch ﬁéw@& t?élﬁg l&a%é@%nra?duce

hi's to about seconds in this enbodi rent

rersuecme tr@nhd@advﬁorsa picker to mrysa@ singulated umlys of chuck

chBSeionsp’ ik SBkIARGY yPE: Bkt 80 S Rl frBig etormine
v s s s O e T

inspeelian, heig ﬁ%’%@n%"bfc‘é%%a' Wﬁatdqtgrram@érvw%ta%ﬂ%ch individual
witelsy: calté%&z%% %ngo@ ggbe" %Wsa)@bléﬁ%@ Sr aﬂgrs 0.0

I ncrease rate of t rocess,
as conpared to the prior art. The singulated units

Figfite AR o S modinie S Bhe it Blrering & (st °"
preaighainecigurs 18, Hak, @I*ib afcm@ma@hlrfé oy @oﬁ@%é@‘two tracks

arrangenent defi ned by
305a & 305b, each supporting a palr of chuck tables 300a & 300b.

The tracks 305a & 305b operate in a linear direction, so as to pass by cutting
stations 310a & 310b. These cutting stations 310a & 310b are designed to
also operate linearly, but at right angles to the direction of the tracks. hence,
the combination of the two movements of the cutting stations 310a & 310b
and the tracks 305a & 305b provide an action whereby two dimensional
cutting action of the strips resident on the chuck tables 300a & 300b is

possible.

A distinction of the embodiment shown in Figure 3 is the use of the pair of
chuck tables 300a & 300b on the tracks. thus, whereby the UPH using the
sequentially staggered process previously described is increased, the UPH is
considerably further increased by doubling the capacity of the diving machine.



strips, are flipped 255 so as to have, preferably, the

ball grid array facing downwards 260. The singul ated
w@Ri0b®22507 t he new orientation are further i nspeCI/862005/000288

265, prior to delivery to a net bl ock assenbly,

wher eby they may be divided between avail abl e net

bl ocks 270a & 270b, each net bl ock being | ocated on a

respective track, ready for 38 pi cker to sort said

singulated units. Consequently, the singulated units

are inspected 275 a final tinme to determne their

efficacy, that is their ability to performthe
AF@(ﬁYieﬁJérthﬁh‘éﬁT'@ﬁanﬂgia@ aﬂﬁme%\ﬁilb@f,eabeiimglPH is the use of

[ ' : - def.er.mj her ea .

B T Y gt b S Gl Fa T e 5 Blhce again
dovielee thabhte"of 288ng of the Stripseand s@ Weclly gonkibabing e Ve
. gne ean?'ﬁent of the dicing nachine Z, indicated
NGFeRT%s % in Figure 18. Here, the dicing machi ne 95

conprises two tracks 305a & 305b, each supporting a

pair of chuck tables 300a & 300b. The tracks 305a &
Fraos 2d shosisea more deitaitest prdicees accordingotoas thial @absdinyent.

Wi iovaRs B VRE 1 B0 bt OGPl ety 1yt

at right angles to the direction of the tracks hence,

t he conbination of the two novenents of the cutting
stations 310a & 310b and the tracks 305a & 305b
provi de an action whereby two di nensional cutting
action of the strips resident on the chuck tables 300a
& 300b is possible. A distinction of the enbodi nent
shown in Figure 3 is the use of the pair of chuck
tabl es 300a & 300b on the tracks thus, whereby the UPH
usi ng the sequentially staggered process previously
described is increased, the UPH is considerably
further increased by doubling the capacity of the

di vi ng machi ne. Any even further distinction, again
aiding the increase in UPH is the use of
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gang bl ades 3 10a & 310b at the cutting stations.
Havi ng the extra bl ade agai n doubl es the rate of
waele@omngesof the strips, and so directly contri bRCT/6G20085000288
the increase in UPH. Figure 2 1 shows a nore detail ed
process according to a third enbodi nent whereby the
activities in each station e nore closely
defined.Clains 1. A substrate delivery and chuck
system for co-operation with a dicing nmachine, the
system i ncl uding: a chuck table having two chuck
ie.cti ons; a drive mechanismfor noving the chuck
ons between a first |ocation and a second
| ocation; and a lifting assenbly for substantially
1$i mulg é*url%%ké?cb)de@lv%rydé?ﬂp&h ddkSsferh 'fbﬁ&o-%?i&@%tfo"f‘it\ﬁltr? Bidicifig
first of said chuck sections ‘when the chuck
maaiine rthe systenn ficlddingt | ocation, and (ii) picking up

si ngul gt it [ eV .y diced substrate from
a se%o%ﬁfcg(ftgpl’? ﬁ%\ﬁ'ﬁ%@@gﬁ %#éc h the second chuck

sect iaddrivesmisehbhig st efslih@ aas tiatick dditionBWhweakaairand
drive mechani sm bei ng operable (i) to co-operate with

lqogéiopafidhg spaend meatignga® the first substrate pl aced
t

on, ¢ Wbk SkahNG/ oSG Al SARNBHESEsl 1 ApOng s
substateantoa firsﬂ'bfesaiglmank aeciiordi wheh dhe fiest chlicksectiomis in

th t ab ted.f t at, d t

o] B LB B A B2,
sﬁbﬁrétbrfﬁdm@%mhé patk @éétld)ﬁb AhERRAEE8h] Shud'Section
system according to claiml or 2 wherein the lifting

isnfartbersecand eeadion; f r ame | i ft| ng menber having a
Surf aaehQ&k fBi@hAY APvE niddiidh el Sperable (i) to co-operate

with the dicing machine to dice the first substrate placed on the first chuck
section at the first location, and (ii) to move the first chuck section to the
second location.

2. The system according to claim 1 wherein the chuck table is mounted
for rotation, and rotation of the chuck table moves the chuck sections in

between the first and second locations in alternation.

3. The system according to claim 1 or 2 wherein the lifting member

" includes a frame lifting member having a surface for retaining a substrate, and

a net lifting member having a surface for retaining singulated units.

4. The system according to claim 3 wherein the first and second chuck
sections face in the same direction, the frame lifting member and net lifting
member are arranged for motion together transverse to the said direction, but
independent motion parallel to the said direction.
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a net lifting nmenber having a surface for retaining

singul ated units. 4. The system according to claim3
wob@em2259T he first and second chuck sections fBRCESGIN05/000288

the same direction, the frame lifting nenber and net

lifting menber are arranged for notion together

transverse to the said diregtion, but independent

notion parallel to the said direction.5. The system

according to claim4 wherein each of the chuck table

and the lifting assenbly include one or nore

respectlve gui de el enents, the guide el enents of

5 oo o He SIS RAGSET B0 IR G 4 LTS a6 cibmehyak fsble and
ﬂt{lﬁtnﬁé{; %%Ié%\gbﬁélf\rgmleyoﬁwgp hF%eE p%@ﬁv%( bmde”&eﬁfé’ﬁt?é? "théYdide

er approac I'n sal
ekbimeatts iob the mmﬁabi@m-bherdtlrfgtwuﬁgti*&sgmd‘el slementsedidhedifting

Lot a‘yﬁﬂ’%% fag'%ﬁ% d'f@'ﬁﬁ E{j?“%h’% éﬁ{“% aﬁ h{jggnlégr é:plparognch the

clﬁ’uékl iRCddi® Bireéfish ﬁﬁ?éilﬁén e FALE a@%ﬂ%lﬁh%bﬁ to the chuck
includes a recess for receiving the projection.

tathe system according to any one of clains 3 to 6
wherein said surface of the frame |ifting nenber
i ncludes at | east one aperture connectable to a vacuum

Bsour Thetsysigemateadeiry fUCRING S Vissrellr ghd1 of saie quids elethénts
%Jﬂqst the said surface of the frane |lift] n? nmenber .
ingluapgea BiPIeEiANa @REANAte of said Juide dements insilglesa recess

fOMIEESURgIAL Brajactigges of the net lifting menber
Fhcradng ‘G mrd

I ncl ude ast one aperture connectable to a vacuum
source to generate a suction for urging the singul ated
unlt ai nst the ace net Liftin r. .9 .. The
Tayst SAESTEBRLAHESEIN S8 P g BB AG <i spirkSiiface
ofitherfedrie tiftgl mbibed idcl6@sd by lcastotd HpriuRDEShrRfctable to a
arranged to operate with substrates which include

VagHum sPUrosaecdencratecd seeligivis drging dhe subsirateyagginst the said
st &I5PHE%rame lifting member. :

8. The system according to any one of claims 3 to 7 wherein said
surfaces of the net lifting member includes at least one aperture connectable
to a vacuum source to generate a suction for urging the singulated units

against the surface net lifting member.

9. The system according to any one of the preceding claims wherein the
lifting assembly and chuck table are arranged to operate with substrates
which include multiple panels, each composed of a plurality of integrated
circuits to be singulated.

10.  The system according to any one of the preceding claims wherein the
lifting assembly and the chuck table are arranged to operate with substrates
including integrated circuits having an array of electrical contacts on one of
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circuits to be singulated. 10. The system according to
any one of the preceding clains wherein the lifting
wa@e@entdsy7 and the chuck tabl e are arranged to PEESGL®5/000288

with substrates including integrated circuits having
an array of electrical contacts on one oftheir
respective surfaces, the arngy of electrical contacts
facing away fromthe chuck table during said dicing.
11. The system according to claim1 wherein the
substrate conpri ses one or nore discrete panels, each

anel conpprising a y.of units to be singulate

th?y feseesi& sHaces, thﬁh@"@y@% elackicad rantagts wcindaey from the
H‘dp{%ﬂb.ahﬁngeéﬁﬁdﬁhg desi gned for 2x2 (1x1) packages.
13. e syst '

m according to claim1 further including
a panel separating device for separating a

re term ned nunper, of els in L e, substrate
17y o BRI Coftide L plid e, et forREses one
oiF icsé didtiste serfelld, @xachfhnel BemBYiSinga pREANHIOR AN} t@ bai m
13 wherein the separating device separates a single

sipauiatted by the s¥el#Bht on the first chuck table. 15. The
system according to claim 13 wherein the separating
devi ce separates two or nore panels for placenment on
12he Thesystemiakcorinigetoadaim divigtreirsthesiniatare ddsignBiefor 2x2
accor ding to claim 13 wherein the separating
“désupéé @¥Frises a feeding portion for feeding an
original substrate into the device, an identification
systemto | ocate a point of separation of the original
18ubsT hatsystam aeceerding teeciding il fyrtbemisciuding a pasiebserayating

o8P A5 A rOPRE b i AR oot

fréinsd &rger substrate ready for placement on the first chuck section.

14.  The system according to claim 13 wherein the separating device
separates a single panel for placement on the first chuck table.

15.  The system according to claim 13 wherein the separating device
separates two or more panels for placement on the first chuck table as a
single substrate.

16.  The system according to claim 13 wherein the separating device
comprises a feeding portion for feeding an original substrate into the device,
an identification system to locate a point of separation of the original substrate
to create the dicing substrate consisting of the pre-determined number of

panels.

17.  The system according to claim 16 wherein the identification system
comprises an optical detection device in communication with a control system,

said contro! system receiving instructions as to the pre-determined number of
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conprises an optical detection device in comrunication

wWth a control system said control systemreceivVing
WO p@b0ashT ons as to the pre-determ ned nunmber PEPaGHI0S000288

required and instructing the optical detection device

to identify when the original substrate is suitably

positioned in order to separgt e the pre determ ned

nunber of panels fromthe original substrate. 18. A

system for dicing integrated circuits to form

singul ated units, the systemincluding: a dicing

machi ne;. a,chuck tahl e having t chuck sections:. a
PAPE G SRR ARG ivTa SPiRe dtgElork devics ke Witiewhen

op o Al . - 19

U2 QUGB SR ST PPEROed RPEKICRTS s@Rfiete the bid
demmimec}/ ngmiber iof pansisifiam dhe odginal aulistraie. of sai d

chuck sections when the first chuck section is in the

first location, and (ii) picking up singulated units

of a previously diced substrate froma second of the

chuck sections when the second chuck section is in the
18ecohdysiRmtiPbAicinghigtearatad ciemits to deiny singedHeadiusits dne

s 'th%Cm@.ne bei ng operable to dice a substrate
aced 1n & said chuck section at the first |ocation,

and balicmyenadtdhechuck section to the second | ocation.
19. A system fqr dicjng suhstrates to produce sorted
si ngﬂl“i%é’ﬁ%ﬁ’l'?ﬁ?}v'%h%gf@?%e ESettes for |oading
sai datRetrhatBanibm Br h@d\)_in%th?et Slcki f:tibAk lbebVEES Dirst

bei ng in comunication with a chuck table arrangenent;
logatian erdakseemicklogatiomgntent adapted to dice the

Z lrJ23é{l@tﬁn%ﬁ%%rﬁ%@'tfﬁg#&@#?&hﬂ&%ﬁyﬁgh&lﬂﬁ/ B BePositing a first
substrate onto a first of said chuck sections when the first chuck section is in
the first location, and (ii) picking up singulated units of a previously diced
substrate from a second of the chuck sections when the second chuck section
is in the second location;

the chuck table, drive mechanism and dicing machine being operable
to dice a substrate placed in a said chuck section at the first location, and to

move that chuck section to the second location.

19. A system for dicing substrates to produce sorted singulated units,

comprising:

Cassettes for loading said substrates to a rail system, the rail system being in
communication with a chuck table arrangement;

Said chuck table arrangement adapted to dice the substrates into singulated
units held within a predetermined spatial arrangement;

A flipper for ﬂippihg said substrates whilst maintaining the predetermined
spatial arrangement;

a net block assembly to separate and control individual units, and;
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A flipper for flipping said substrates whil st
mai ntai ni ng the predeterm ned spatial arrangenent; a
wmeasloksek assenbly to separate and control i nPCT/EGR@E/000288
units, and; A sorting and categorizing nmeans for
separating the singulated units by efficacy. 20. The
system according claim19 m@grein the chuck table
arrangenent includes : a plurality of chuck tables on
to which are | oaded the substrates, at |east one chuck
tabl e | ocated and novable on a respective track;
cutting neans for singulating the units fromthe
A$opting and sategedizingoNgARg foresanaraling ths ﬁ\'ﬂ%"r“ﬁﬁ?gu'?'ﬁeby
offiehay i ve position of the singulated units wthin the
predet erm ned spatial arrangenent corresponding to
their position within the substrate prior to
singulation. 2 1. The system according to claim 20
wherei n each chuck table is |ocated on a respective
20." ackhé @ysteRy 8pEsHHirRY clhite 1otsdrelrihesshu@Rdable arrangement
~consequently the substrate, independently fromthe
ingtuses ‘chuck tables. 22. The system according to claim
2 1 wherein the chuck table arrangenent is adapted to
permt the |oading of a substrate on one chuck table
a phuralityi sfddpek dabies burtotwitich ire lbadetittha gubtratespbtsietst ene
on an Bger chuck, t abl 13. The system according to

chyck lo\‘Rﬁ’@_lde?W g}ovgggscpn aleseecive gt es are locat ed
ctfing méeshert 's}f@uﬁétﬁ‘\g‘thfe%nitﬁq?’&ﬂ@ﬁ‘é s@bstFdtes CAMEK
ta 0 uently t

es, and conseq e substrate, i nplepe’ndent |y
hélding mieans ferenairitaiolog thel relative position afibe singudaied dinig

. Glaim wherei n th huck tabl rangement i.s. ..
wifinah8 STedegtiNRE hatd gt msnP e SRR Btneibagition
witeiashetsupehtrKprictibesn@fatish.i ndependent function from

cutting of substrates on the :
21.  The system according to claim 20 wherein each chuck table is located

on a respective track for movement of the chuck table, and consequently the
substrate, independently from the other chuck tables.

22.  The system according to claim 21 wherein the chuck table
afrangement is adapted to permit the loading of a substrate on one chuck
table as an independent function from cutting of a substrate on another chuck
table.

13.  The system according to claim 20 wherein at least two chuck tables are
located on a respective track for movement of the chuck tables, and
consequently the substrate, independently from the other chuck tables.

14.  The system according to claim 13 wherein the chuck table
arrangement is adapted to permit the loading of substrates on the at least two
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anot her chuck tables. 25. The system according to any
one of clains 19 to 24 wherein the cutting neans

W0 p@b0es9any one or a conbi nation of | aser cutPCT§G2005/000288
water jet cutting or blade cutting. 26. The system
according to claim?25 wherein blade cutting includes
the use of at least one spinggle upon which at |east
one bl ade is | ocated. 27. The system according to
claim 26 wherein at | east one spindle is associated
wi th each respective track. 28. The systen1according
to claim 27 wherein or .nore sp

ChaCiEPlTaS AN RIS ETIAtENJeors CAlnG Sittibpiates, o e

aﬁ&ﬁ%?@hﬂ@kiémé@y one of clainms 26 to 28, wherein each

pi ndl e uses a gang bl ade. 30. The system according to

any one of clains 19 to 29 wherein the net block
assenbly includes at |east one net block |ocated on at
| east one track for novenent of the singulated units.

28. 1. ThBeysikh tcartitg & a@y bAe o aidid 0 Iac2 L ivhetdls tiie tutting
bl ock assenbly i ncl udes plurality of net bl ocks

meseatiseugs anyeong of %&@Entmﬁilan@dﬂ.se@@ﬁ'%é@%i%rﬁu’ftmg or
b%]‘a‘éocf ﬁﬁ@ to claim30 or 3 1 wherein there is a

plrural ity of tracks.33. The system according to claim
32 wherein the net bI ocks | ocated on the pl urality of

2bo BB Accoiisa LriBim 3Gt et pBER SISy InRitles e
uSE bR gt it 5h8%¥fb‘irﬂﬂé %th WiREH at RAsEbhS Widde Rilbsatbar med
W thin substra e net hod including: depositing a

first substrate on a chuck table at a first |ocation;
27. The system according to claim 26 wherein at least one spindle is

associated with each respective track.

28. The system according to claim 27 wherein two or more spindles are

associated with each respective track.

29. The system according to any one of claims 26 to 28, wherein each
spindle uses a géng blade.

30. The system according to any one of claims 19 to 29 wherein the net
block assembly includes at least one net block located on at least one track
for movement of the singulated units.

31.  The system according to claim 30 wherein the net block assembly

includes a plurality of net blocks located on the at least one track.

32. The system according to claim 30 or 31 wherein there is a plurality of
tracks.
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operating a dicing machine to dice the first
substrate, and a drive nechanismto nove the chuck

W0 26022507 nove the diced first substrate to a BEDSGZN05/000288
| ocation; and substantially sinultaneously (i) picking
up the diced first substrate fromthe chuck table at
the second |ocation; and (i)gdepositing a second
substrate on the chuck table at the first |ocation.
35. A nethod for dicing substrates to produce sorted
singulated units, conprising the steps of : Loading

said_substrates to.a rail, L system Delivering said
330 beTHaRSstar 2opielinlq CgiE Pewiiyel bR et Hidgfedocated on
| &b il @&gﬁécﬂrﬁﬁ@' ifidrC 1 atiRA
tﬁs% @t&? a eg{r?%%?%duccg%srﬁn‘g Isat d unit’s sHié@I)rg %]M_S?\ﬁ?‘cndjget
blockd dncated nodhe pthérdracksr angenent ; Fl i pping said
substrates whil st maintaining the predeterm ned
spatial arrangenent; Delivering the singulated units

340 aAnAktHIdOSTeiIRGHSNRY IhtéGrased s Alitusitiop@etingithin
i ndi vidual units, and; Sorting and categorizing the
sybgiratesuie neinos iseludigi o separate t hem by

ef fi - i ' hn the
i ci S8 a e Mibstaflc Bapeisbirat R gy
t he spbsttingtzedicing maphinedbidige tife filstislbategieeand atdrive

R e e R LASRYE e ERER b o
SEESRERIChMEN CAd | ng neans;

substantially simultaneously

(i) picking up the diced first substrate from the chuck table at the
second location; and

(i) depositing a second substrate on the chuck table at the first location.

35. A method for dicing substrates to produce sorted singulated units,

comprising the steps of :

Loading said substrates to a rail system;

Delivering said substrates via the rail system to a chuck table arrangement for
dicing said substrates; '
Dicing said substrates to produce singulated units held within a predetermined
spatial arrangement;

Flipping said substrates whilst maintaining the predetermined spatial
arrangement;

Delivering the singulated units to a net biock assembly to separate and control
individual units, and;

Sorting and categorizing the individual units so as to separate them by

efficacy.
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the' cutting neans, and; maintaining the relative
w@o®sn2xse7 of the singulated units within the PCT/SG2005/000288

predet erm ned spatial arrangenent corresponding to

their position within the substrate prior to

singul ation. 37. The methodgaccording to claim 36

wher ei n indi vidual chuck tables undergo the | oading,

passi ng, singulating and maintaining steps in a

st aggered sequence al ong the respective tracks so as

to mnimse delay tine between these steps. 38. The

met hod according to claim35 wherein the step of

360" tirRg rﬁélﬂoa%tc@eﬂmg b!é@fn':IB?\WHéfén dRd 8iciHg$tep fmﬁénﬂbludes
each singulated unit falls within the category of

thefstepaof bus, non-efficaci ous or whet her the singul ated
unit requires re-working. 39. A support device for
supporting a set of integrated circuit units, the

[oBleiHLheCaiBtiatdd® a phuralitpefchutk tabtes, stilehst m&&:m@kltagle
an array of recesses; a soft material insert, adapted

loggted ‘Pn\ﬁlr@ﬁpﬁc’ft"l%r%@ﬁ@port frame, said insert having an
m%'i/fr@’th%fc R{t%gl(egf’%l%a V\ﬁé* tr%@k@?nés%eﬁ%éﬁé&?f@dcdﬂlﬁé:ﬁé’a%s;

'eCESSES 0 en said insert s
smgumtmgamtsémmcthmauhmates iusingolinelouitiirg neans and;each

f d ' f
rnsB Bt 15 RGPS e BB ERAR 4%, ' ane
pctlcieintinkd sphigicarihddmentasditeBponding to their position within the

substrate prior to singulation.

37. The method according to claim 36 wherein individual chuck tables
undergo the loading, passing, singulating and maintaining steps in a
staggered sequence along the respective tracks so as to minimise delay time

between these steps.

38. The method according to claim 35 wherein the step of sorting and
categorizing includes determining whether each singulated unit falls within the
category of efficacious, non-efficacious or whether the singulated unit

requires re-working.

39. A support device for supporting a set of integrated circuit units, the
device comprising : |

a support frame, said frame having an array of recesses;

a soft material insert, adapted to fit within the support frame, said insert
having an array of apertures placed so as to correspond with the recesses of
the frame when said insert is fit within said frame;
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a vacuum means in communication with each of said recesses and
apertures;
wherein each unit of the set cotresponds to an aperture of the insert and is
held in place by the vacuum.



