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nmechani sm for the chuck of an |ntegrated crr mmmm
dicing device Field of the inventi
invention relates to a sawi ng and so
system 5 interacts with, or incIudes, a d|c
machi ne which saws ("dices") a substrate
integrated circuits fornmed onto it to forntrndrvnmuar
integrated circuits. The invention further relates to
apparatus for use in such a sawng and sorting
system Background of Invention 10 Conventionally a
pl '
Si FrLA=t . S . S B
substrate is then d|ced to fornrrndrvrdual i ntegrated
circuits. Apparatus is know for feeding substrates
Field of thecivanibrei ng  nmachine, and for sorting the diced
integrated circuits. 15 One type of integrated circuit

TR FPR)! (ToriPE It fact FREINS BB, G113 (DpPmal Iy System

inftaeey vr/ﬂﬁ' bﬁrnc\m}é‘é{n aadicrng rﬂ%bhrn@rwmcﬁrs{a@k ("ﬁ?&é@g)eé substrate
and pads I n non-|eaded Eac ages, known as a Quad

with ameayk integrated gégult mpdcRaiged) ta fomn ladrvaquainmmgrated
f C a Ea
Ryl TPt YRS B b2 Y b  sawing
amagbq&ig gysnemforrred with the surface of the substrate
carrying the balls facing upwards. It is known to
erforma limted nunber of sorting operations on the
EEM@L‘%MIDM ed circuit units to detect abnormal

(faulty) units. This

Conventionally a plurality of integrated circuits are formed simultaneously on a
semiconductor substrate, and the substrate is then diced to form individual
integrated circuits. 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 balls, known as

- a ball 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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Is performed using caneras under which the singul ated
units pass. The | evel 25 of sophistication of such
techniques is presently limted. In particular, it
tends to be perforned on the basis of a batch of
units produced fromthe sane 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 weth the lines cut by the
di cing machine is not sufficiently accurate). } 2
During this process, the units are handl ed by devices
whi ch touch the integrated circuits at the edges of -
their upper surfaces, at the margins which are
outward of the area of t he upper surfaces covered by
Durieglis| prgeess, dhe apits mrebandledi mgdeviees whiahi tasichithee
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amneutwand of $he beeDoT the: UppareAsiaees olBre 15y fﬁé Bé'll gr@%rray
the size of the integrated circuits falls

Crarantigdhe aauth i asaredgessitherisyofstrmage belry Gomerto gme
agg};to?%all@‘r%\k?@%} Ihe h%rn@ﬁﬁgbglaé%ﬁ?}iti% gcpdigt Uf térn;ét’ %g\gvl'% :

ew and use system
bdcaming inexgasingly ]I‘BDrBtdlffIOUII lasrthaisize ¢fcthpriotegtsted oreuits falls

a usef ul S emjncluding a nechanismfor
agﬁgﬁ NG WP@BBEP%%’E‘@W@&"{@' Py di ci ng nachi ne.

In a first aspect, the invention provides a substrate
Sdellvery and chuck system for co-operation with a

iipeent system i ncl uding a chuck table 20
havi ng two chuck sections; a drive nechanismfor

[ .
B preserdt i i alRelo M&*@?W@%‘ﬂ@%@%@ﬁf‘sﬁgﬂpp'vmg
S@bﬁisﬁtamcb aldlvnglmhlaﬁeousl y (i) depositing a first
substrate onto a first of said chuck sections when

the first chuck sectionis in the first |ocation, and

It§iither aims to provide a new and useful dicing system including a

mechanism for supplying integrated circuits to the dicing machine.

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 (1) 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 plaéed in a said chuck section at the first

location, and (i) to move that chuck section to the second location.
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pi cking up singulated units of a previously diced
substrate froma second of 25 the chuck sections when
t he second chuck section is in the second |ocation;

t he chuck table and drive nechani sm being operable (i)
to co-operate with the dicing machine to dice a
substrate placed in a said chuck section at the first
| ocation, and (ii) to nove that chuck section to the
second location. 3 In a se8ond aspect, the invention
provides a systemfor dicing integrated circuits to
form singulated units, the systemincluding a dicing
machi ne; a chuck table having two chuck sections; a

In Qféfe\e%n | $He fifVenfBNipR6VitES a $ausk f6egicingnatdephtaren
a first location and a second location; and a lifting
cirbuids sefashysingulatedenitm thesystem nduding audicipg mmachine; a

q Cting st rat; _ Ce .
chiRkeR BTG AR b o e sfowaisth (6 woPlry the
chluck Secliosabe®iben &fifbt (ddatiopi &d ageupnd iowatibat anld adiftisg
of a previously diced substrate froma s$g§nd o{ Ehe
assROUNY Excubsiaitigi I WEANSQSHUILFRRASTEELR i SUDSITALG RBto 2
fir%e&%yd cheﬁﬁgé&ginstvbﬁergmécﬁrsi @ﬁh@ﬂ sé’tglo\h‘a’ls'i‘ﬁ’ﬂji@ﬂr‘s‘ﬁ Bfidn,
i cing rmachi ne being 10 operable to dice a substrate
arl @is pitking ap saigllathd ciits of ai previeustyrdiced sybstratedtarom
d .t that chuck ti t : (o
segfang 414he gk Seetonsuine s, SPe MR 1 Rl Spbon
lo&4tHH RS IcRcK RS dvedneehasight andhdicindg arachihevbdingn
substrates, the nmethod including depositing a first N
opEsabletierdios @ wibsiatplared dbAEa caUSH segtiandadbe St location,
oper at | [ G i ' first
a "3@%’?‘%’? ghgta%gﬂ gr%rcﬂgg%rec gﬁ?@rﬁ: ?’ggﬁg@'e t he chuck
table to nove the diced first substrate to a second

Ings i eens e YT PYRs AEEAEOF R HnERat Ingerated
citcit! it forhB8 vt Bdbitenas | 0. matbd(intludrrosepdsitthda first

second substrate on the chuck table 20 at the first
suhstrate on.a Fineck tabla atsa Fiet deratien; ppeiatinoiadismgsmaching to

digg’ Ffﬁ'e tfi(r)st%%%gtrg{é, %nﬁia{@ri@e‘: ﬁ'le%th%lﬁm 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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shorter than that on which the lifting assenbly
perforns the operation in which substrates are picked
up and deposited. One possible of the term 25
"substantially sinmultaneously" is that the rel ease of
one substrate occurs wthin 2 seconds (or nore
preferably one second) of the tinme at which the
singulated units are picked up. Alternatively, in the
case that the substrate and 4ingul ated units are
retained on the lifter unit by suction, the term
"substantially sinultaneously” may inply that the tine
during which the 4 suction force applied to the

ssctigicatedpplied o the sihgilatedousitd @nfsm{%bbeﬂé}ﬁs {itA®he time
the suctjon applie e singulated is

durin ch t
dyiEing “&&%%F%(&Iquﬁﬁgfeﬁﬁ%ﬁlﬁ%ﬂﬁt@dn@ {allinghpri se two
sections: a first section for 5 receiving a substrate
to be singulated, and a second section from which the
Typiagly,dhechuck table anap eomernise dédo sEctorsecirst sbtiori for

BB LB el e
sihglilateg uasts eahlbe iopsdwsteThe dHrRRablefib 'p'ﬂéfe?‘é?d']’?‘?étatable to

having,a 10 surface for receiving a substrate, and
briag ﬂl“? first sgchiendie theppaigor of the seeoridgectioscei vi ng
singulated units. The franme lifting nenber and net
lifting menber nove together in at |east one
Pifeestily te lifting stph*d:helmfudelsea frbu-mkhftla@ h&mbeif having a
prefe ablﬁ%aremde dent rmv e int i rection

s{itaes Vinkes SHbSHate; fed & pstdiingm ina a&wrface for
re'Bbﬂllh%fstd JUiatag 1R8] Yheé FrafRefi@RY $néPbEraRs '?\@t i‘rﬁm%%@mber

t he ck table while carrying a substrate int
mpvgriegether imgt least poe diraslipn kulbstrlane af the chuck table, but

prefrdpabi leeoi‘t‘lﬂ%éem%r‘?terEB? %FHH%QHF%& oi}@v&ear}g%gnd aV\r/aS)} from

sectl e and
thel mgf_dw efdhammmkftabim The hﬁﬂ!@m@ﬁﬂy IISDBpéxfablélﬁa dEL0ER

he Iif assenbly may_ incl ude gui de
ghﬁ ARig V&"(‘)'E?p%"?r&f”ég mqb%r@f%i@ the! fezreadiding: saetiged and
smtéﬁ@auwﬁmsaﬁ%@s@ % dBpEsit HRSAkHARE iP e firsP Sl Bf the

chuck tab?e 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
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menber and net lifting nenber as the lifting assenbly
approaches the chuck table. In one form at |east one
of these guide elenents takes the formof a
projection, and at |east one of the guide elenments
takes the formof a recess 25 for receiving the
projection. The lifting assenbly conprises at | east
one vacuum source and one or nore apertures in the
frame lifting member and netdS |ifting menber which can
be brought 'into communication with the vacuum source,
to generate a suction for 5 urging the substrate
and/ or the singulated units against the respective
utsgxmngio ﬁteesullfqﬁtra}tdﬂ ]?nﬂfomﬁbe |SIrngi|aitgd it egainzd tmetesléie‘ctii/@g
er. T [ ass e con ured to
SR of P SrRae BDB DD PEH T IBETOERRT ¢ | pl ¢
panel s, each conposed of a plurality of integrated

circuits to be singulated. The integrated circuits
The diffingedisseatilly nidy béeonfigureddoiopgrate withr sulystrsftes which

. electrl contacts,, such as,a.ba rid.arra r. .

ing el iRl GRME8 3 o Sty 884 Red Bluralty it iebRiedisirouits to

b@ sirigifatéleThé hﬁe%f &y chéuit et ﬁﬂeﬁ@bblﬁlQﬁﬁhéﬂiﬁe h&ving an
facing towards the chuck-table. 10 The lifter assenbly

appB ot plasticarsoR@cts: sich @§ Pakoldiargyeriarray obpads.i Ion
Pf%e\%ﬂéﬁth?'tshggfré{esls%l&%&e é‘l# gtés‘ksub EHSy%tF%fé%tﬁ' €

eposits t ate’ and pi cks up

| comtacki indading damiNamdstthefomnkdaatpieew ously diced second

unit, and a deposit position in which it deposits the
singul ated units. 15 Preferably, between the chuck

Thalmker agﬁmﬂwg gleRpsbly rAewd inad |dolpqnbnuamgrw ﬂrsamﬁwnyh

noves throu one or nore st a%(?s i n which

whiahgitilise adirstiraubstrates the chuelets %lrgwh@hebd@rdqsﬁsm@sfast
s@ﬁsﬁﬁagé dﬁﬂyplélgsc%%‘?‘r;e détnghf%@ﬁ ths‘:’"ﬂbﬁha %}'F@Vloﬁélggl%éac} &8:0nd

uni are 'su
upit,esnd agiesbalgposmon in which it depOSIts the singulated units.

Preferably, between the chuck table 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 singulated units.
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20 which the singulated units are subject to a
cl eaning action using a fluid. Preferably, in the
cl eaning stage the net lifting nmenber is inserted into
a cleaning position in which singulated units | ocated
on the net lifting nmenber are cleaned using the
fluid. Preferably at this stage the frane lifting
menber is not exposed to the fluid. 25 Preferably,
the lifter assenbly may be @rranged to nove in a | oop
including a first position in which it collects a
first substrate, a position proximte the chuck table
in which it deposits the first substrate and picks up
the singulated wunits froma previously diced second
unit, and a deposit position in which it 30 deposits
In armef;arrguemt@@hmant the systam raaxpmi@ler@@e enbude featment

or bt A R TR B TEPE SR one of

saffhedirmeEnt unitsweagtbe s brubhingeanitent units may be a
brushing unit. 5 1n a still further preferred
enbodi ment, one of said treatnment units nay be a

In ﬁjé‘thldfu% l‘eﬁ%rrlép'émbdm t ArR288sdid @re‘é'trﬂgH{ @ﬁl@éjm@?'ﬂesa

| on o ft'er assenmbly supportin
flusd n@lahmgsdnlttl,m/lmsh|0&ar§dhe§mgtﬂaf@ddﬂré'§nwhgn al Rﬁﬁ@n ghthe

oS Ruly Sudriibo P ot uhUF e ERREh aBeb R o1
oéafh.away from the chuck table during the dicing

operation. 15 In a fourth aspect, the invention
provi des a substrate delivery and chuck system for

In%ﬁg&%ﬁ%{r% oAb Mifn® tHL GitBEraTBE '1irBGit uhiE nSFnelide an array of
electric contac;ts which face away from the chuck table during the dicing

operation.

In a fourth 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 sectio.n 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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a chuck table having two chuck sections; a drive
mechani sm for noving the chuck sections between a
first location and a second |ocation; and a lifting
assenbly for substantially sinmultaneously (i)
depositing a first substrate onto a 20 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 froma second of the
chuck sections when the second chuck section is in the
second |ocation; the chuck table and drive nechani sm
bei ng operable (i) to co- operate with the dicing

sUEPdH 8 sdidCifisEA PialvidgSan & tdf‘r":‘ag)%rtpoca Qcé’&‘sb% i)

first 25 chuck section at t |on

. cargesaong witle the r@eseaa@r%ﬂm&amwhen shig insext infit within said

rh BB ARl Bah b BoRERTHaud L5l BHEp A 4SS o
apenturest whsidis eathainitefithe se wrre%Ms&oséﬂp@ﬁéﬁur{erﬁ'Tﬁe
sai d fra 30 havi nghan array of recesses; a soft

inggtand a‘F ek sy Rlacg by @d’aPBUMt within the 7 support
frame, said-insert having an array of apertures placed
so as to correspond with the recesses of the frane
Invehprefeaed enmsatimeing, tﬁEtsuhStrhtmmaiatbmpfrrS@rMe ar Natd discreet
nmeans. i n conmunpi cation with ea f said,recesses and
Al whsB i Raratel 2BmtisPe oLl SEsdideiisspsnuto be
diasd aperding darid Byhehedsyshiear (TR syﬁeﬁﬁhé’cdrﬁ iy t%orﬁe B¥vention

the vacuum 1In a referred enbod i ment, the Substrate

Is AslpPaiip forseseofos S@lbsrrate@ having severahpaesls o fibrea ebpstrate,
AR IRRREF, maP B4 SERIEp BN 3 Mbubd ke R bt

progsse wheceny d |sn|gstratet rlmeylrrawerﬁeveral Zk&nle& edaﬁtoa)hkeﬁn ih@'many

e for substrates h several pa eI or for a
urg%b rtepaqrgxrm%ﬂgcshcpﬂ %L%Qrocea?,v%%r yStgramgpcesses a

sindie Fark afy NBYs %@I@?@tr@ﬁe‘ér@erﬁ@tﬁﬂe OPF] REEHFHUE Wi Phe

substrate may have several panels, each containing .
SWPERTY- units or approximating a continuous process

wher eby t he-system processes 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 sys’rem 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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singl e panel and thus reducing the residence tine of
the substrate within the 15 system The system may be
applicable to a range package sizes, fromthe snall est
of QFN package design 1x1 to the | argest avail able
packages of 15x15. This should not restrict the scope
of the.invention for future avail abl e packages 20

whi ch may be equally suited to the system of the
present invention, but are 8yet to .be nade
commercially available. In a preferred enbodi nent, the
system may further include a separating device
upstream fromthe chuck table. Said separating device

WHIGH cBStroladpesgstehdto Reeivecthe infopsiatiah érood thmldxenpﬁmailm
and, based upon a 25 predeternin panel s to

systereand ri@‘i:tflilQ’ﬁtﬂa)e @H@erchszlfélt thagr 'e"‘@gﬁu%ﬁtf?}tﬁ fhus greale A Be
bl GHTE PHPURARG pAPD 08 i
nugsRahy be dewheee frmyn bag elmvardptalndahay be aﬁumﬁtl@rapf the

system wh temidentif
Si75 GHPETHARGD S T 1 pavers iy ETEHhedily, the
nupBer rﬂg R hil@Ehdld bhhereSEdBH Gthic ®f By hamibefs ofdmitshper hour
contr ol s the systemto receive the information from
thathare régireli cati on system and instruct the cutter to
cut the original substrate, thus create a new
substrate having the predeterm ned nunber of panels.

In S prefEede batbtdvadnt wbatﬁeiherm;bsmateamamm 2 sﬁrrgienpanel or at

d d b t
leéﬁmﬁ %nfagg]n%ngpgr thq%é\e %E%reﬁgy&%é{ cgrazllvéﬁta%es in rf‘1andllng

thé's%?éll@tdu & f?%x‘%elé"%hs@%ebﬁ)r'dﬁlwﬁOﬁ@@nh)‘arfé‘rfgement

econom cs nbers of units per hour that are
theesqmmreedhe mrrmrmf ohioelsetheegteaienibstavaiiable sugtion which may

géﬁﬁh%&g&%ﬁﬁwg& {ar&% tﬁiﬁ&%n O :?ﬁ e\?'é?ltl §ﬂ§ﬂer3number of.

re my d st
pa?lrcé{@lmaqgsé mcﬂefm:ﬁtﬂblam@ sd inersass ﬂherquahtybefrthefcqbtmgaastmty

For instance, for a given vacuum a rangenen tt
particularly in relation to the packaging size or it an ofiset 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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the smaller the nunber of panels, the greater the
avai | abl e suction which may be of particul ar use
-during the cutting action. In any event, snaller
nunber of panels may be nore stable and so increase
the quality of the cutting activity, 15 particularly
inrelation to the packaging size or if an offset cut
is required. For a system adapted for use with a
smal | er nunber of panels such as a single panel, the
cost of converting an existing arrangenent is reduced
and therefore a conversion kit may becone
econonmically viable in order to 20 maintain the

oG @Ble APanderhERt fdreRtiRg SBIPE@Siralbs: VAIENS éeh?sﬁb!étf?(& to
enmul ates a conti nuous process by processi'ng a snm

piagwsesingulpteddinitsadieldvéthin ampredeiermingdhépatialastangement:;

I A TN

. areaﬂgémehhel@hv@ltmg fiss singurated vials ¥ bhed Bodkedslenbiy to be

less, than if a substrate of many panels were

S?ﬁﬁiatev 1 coptral igpividhial dipfst ang; rﬁ@rﬁ'fﬁﬁ/éﬁﬂl%ﬂtﬁ%@mw%’@ a
indRAdRS UnRE B 44 R)gs%%%%ﬁﬁ{eﬂ?b?% pypduce sorted

si ngu ated units rising the steps of |oading said
30 substrates to a rail system delivering said

bst t h huck, t abl e
TR e B ReoRlbe B G s S Bl eeg Cifg of
intetratddadiritb it the d@nEendl A8Y URliRst d8HdPsiRgliAtM hhi‘té‘r@ady

predet erm ned spat.i al arrangemsnt flipping said
fog wiset Faakingrand rejastion. Aine suptemeanpy becembatieddvithin a

un?lgaﬁg'd%lv ceaF EQHHWE Withih Hoﬂ%ér@?g%‘.gﬂgﬁ%gtnv?ﬂb#ach 3tep

assenpl y to separ a
comdicted thabugi iatdelivendmesmist | ng and cat egori zi ng the
i ndi vidual units so as to separate them by efficacy.
Therefore, the invention provides a conplete systemto

I £ prifeBea eshibddinint the HRUFG: t@? rﬁay GRSy uﬁéluaeeroédnﬁatthe
end, and deliver sorted sin ated units ready

sypsirateseitor RivTglityref qch&ctabl@ﬁ locaied opdtragksiragssiog the chuck
taBECAbAY sWid b8P passed respective cutting means, singulating units

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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unitary device, or alternatively within a nodul ar
construction, with each step connected through a
delivery nmeans. In a preferred enbodi ment the dicing
step may further include |oading the 15 substrates to
~a plurality of chuck tables |ocated on tracks, passing
the chuck tables along said tracks passed respective
cutting neans, singulating units fromthe substrates
using the cutting means, antP maintaining the relative
position of the sihgulated units within the
predeterm ned spatial arrangenent corresponding to
~their position within the substrate prior to
Int ROH pFéfBFred 2nmMBdifhent ecsrpni@siCinaly supposss pliFralfiyof chuck
géétens significantly influenced by the Units per
ta r (UPH) rate, enbodi nents which assist in the
i ncreasing the UPH have a significant advantage over
the prior art. Thus, the systemfor this enbodinent,
IntahRirthet iengb cdiment rindigig ua hchucdetablgs maglundergd thehloaklling,
tabl es, and.so 5 he ahle to accept a kyralit of
passIng, SINGUAUNG and RAniGURE FIRRS BriboidoReid FRITE pS to
mihidPN8af titd'béiden kst kRS,  each supporting at
east one chuck table. 10 I'n a nore preferred
enbodi nent, each track may support a plurality of

B ATl R R TR oo

singul ating and mai ntaining steps in a staggered
sequence so as to mnimse delay t] bet ween t hese
g ' s delive block

Insa ppsferred ermRadiment. dag isHigulaied ystis reshi9dae msh
a%@%@?%?e% ’lasc{eﬁﬂ%r?gt l?é@t‘: neflBobR. Aitdhali®sIy efere may be

e singulated units delivered to0 the net
a plualty cddiseéblricksar e pl aced upon at | east one net
bl ock. Alternatively, there may be a plurality of net
bl ocks.

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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'In a nore preferred enbodi nent, each net bl ock may be
| ocated on an 15 individual track. Alternatively, each
track may support and transport a plurality of net
bl ocks. In a still further enbodi nent the step of
sorting and categorizing includes. determ ni ng whet her
each singulated unit falls within the category of 20
ef fi caci ous, non-efficacious or whether the singul ated
unit requires re-working. 1N a seventh aspect the
i nvention provides a systemfor dicing substrates to
produce sorted singulated units, conprising cassettes
for loading said substrates to a rail system the
rail system being in conmunication with a 25 chuck
tabl e arrangenment; said chuck table arrangenent

In adaeferded errcbarﬁm&h’eth&emms*rtabb@anrmgﬁmemitgnlaaﬁmﬂudm 'at S

oIS Sk SRS LS80 e B0 g oars

foﬂﬁh@hﬂitlﬂgrtﬁetdﬁﬁts flneted snlpdtnaes sdad haldiry meaaeTent ; a
net assenb to separate and control

maintaininguhe. relmﬁvwosam ofghg singulgteditnits it the i ng

e L U T e
subsbiate pnolamgsingnlatnuny include a plurality of chuck

tables on to which are | oaded the substrates, cutting
means for singulating the units fromthe substrates,

ln%‘%rﬁ@rﬂir@%r@%ﬁb&@h&t @bﬂtcﬁiu&kﬂﬁblbhﬁay Bé%d:é’céd ona
posi ti o he singulated units wth

repﬁedeteeﬁraﬁ:k]&d repeamant eirtha edeists rﬁabl@oamfégpamu@twhe
sisFghe BRRene oty TP B PR Rt 06 et cach

chuck table may be Iocat ed on a '10 respectlve track

for novenent of bl e nd conse t he
boGiafant e PR IRETE AHEPORRANt Ml pec.

t&d ‘f@ﬁgrrﬁft%g IdREhS BJPQ duBBHhtd &€ oRBYSkick 8118 as an

-1 angefrent may be
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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adapted to permit the | oading of a substrate on one
chuck table as an 15 i ndependent function from
cutting of a substrate on another chuck table. In a
preferred enbodi nent at | east two chuck tables may be
| ocated on the respective track for novenent of the
chuck tables, and consequently the substrate,
i ndependently fromthe other chuck tables. 20 In a
more preferred enbodi nent, tlBe chuck table arrangenent
may be adapted to permt the |oading of substrates on
the at least two chuck tables as an independent
function fromcutting of substrates on the another
chuck tables. 25 In a nore preferred enbodi nent, the
cutti ng neans, may include any one or a conblnatlon of
i aé@ﬁh%mmbﬁ%‘m%{ tae q%ﬁmg:metar\sgnay ingludrea plunalitygef spindles,
eécﬁthalvl é&ﬁ'ﬁéla&ﬁge ﬁ?ﬁ&‘ﬁle %B% @ﬂhgrﬂe@sﬂ&?&%ﬁ{a&%@gdlcmg of
tHeosuh)ﬁdatem a single spindle 12 In a further
enbodi nent, the cutting neans may include a plurality
of spindles,” each having a gang bl ade of nultiple
IrPhags Sutiodr prarerr%sérngoaiﬁeeﬁtahﬂea&t &h& LR % associated
substrat es. Ina still further preferred e
with a mectmeetrgpk rﬂt@naﬁgelbeemw@mu hametass@cnated W|th it a

agé@(gfog't égld Jst, ﬁ)lé&*,?éagstn?% E? egl\é?gije g‘fa%gepﬁ)%rgﬁgﬁdle %r pOSSIbly a

phoakgssibigieatinlzegaig bia€edregieygpesntspi ndl e, or possibly
a plurality of blades in a gang bl ade arrangenent. 10

Brief Description of The Figures

Brief Description of The Figures

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 embadiment 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 émbodiment of Fig. 1;
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Preferred features of the invention will now be
descri bed, for the sake of 15 illustration only, with
reference to the following figures in which: Fig. 1(a)
is. atop viewof an integrated circuit sawi ng and
sorting systemaccording to a first enbodi nent of the
invention; Fig. 1(b) is a side view of a part of the
enbodi ment of Fig. | looking in the direction Y shown
in Fig. 1; 20 Fig. 2, which1i3s conposed of Figs. 2(a)
to 2(c), shows a | oader assenbly of the enbodi nent of
Fig. 1; Fig. 3 which is conposed of Figs. 3(a) to
3(c), shows a inlet rail assenbly of the enbodi ment
of 1 [ f
() B s g P R B, oo 2 gy WA b
thlerwhbddln@m df\ﬁlgn Thuck table; Fig. 5is a first vi ew

f I t of the Fi
s PG SoRE Buoaeosl ARSI ATR! B3 Shcles it
aﬁenﬁblg ofthe eﬁitﬁadlr%ent/\@ﬂ €. 15 conposed of Fi 93 7(a) to
shows a heating bl ock’ assenbly of th

eﬁbgﬁignéﬁt wifchHsgomposed of figs. @(awﬂ %08 §h@wwo%%d>l@¢k

fl t of th
aér%ﬁ ?r)(ef%%e%&%%eﬁg@f@ ?"9 :Mgfagrh |u2| cog'posedeof
Fi gsFig9@a) \Amul:k&(scx:)qmmmmdsofa?lgss dl Hapto 11 (chssreows g lifiér

t he enmbadi nent, o Fig. 10, which is conposed
a%?e'ﬁbléfsoftﬁ%(aﬁjchly"fﬁg?f)&gs ows a net block assenbly

of thg. QQbWF'ﬁdFPEtcd?ﬁpc%ééi offFl%g' W(afio 124H)! C§hdv§s a tray lifter

conposed of Fig shows a
amhirquftbeemfmcbmﬂ@otjp gt 1of Flg 1; Fig. 12 V\,hl ch

: IS f fg[&?%ﬁg gotfop':\hg\f'/ of}f?é ﬁgy lﬁerlgrgscémbﬁlrbcf‘ﬁg.a‘lé, '™ a normal

tray stacking assembly, 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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10 assenbly of the enbodinent of Fig. 1, Fig. 13 is a
top view of the tray lifter assenbly of Fig. 12, and a
normal tray stacking assenbly, an abnornmal tray
stacki ng assenbly and a vacant tray stacking
assenbly; Fig. 14, which is conposed of Figs. 14(a)
and 14(b), shows the normal 15 tray stacking assenbly
and abnormal tray stacking assenbly of Fig. 13; and
Fig. 15 shows the vacant tré9 st acki ng assenbly of

Fig. 13. Fig 16(a) is a plan view of a panel of
singulated units; Fig 16(b) is an elevation sectiona
vi ew of the support device according to another

enbodi ment of the present invention; 20 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:-

D iBdf HELDionSSiRd idistdidlentdie present invention; Fig
an integrated circuit saw ng and

sorting system according to a further enbodi nent of

t he present jnventipn; i '

e TooTit RS BooTe Bt el e ane

s@iﬂa] KRtérh \hibh e3vas eaisodifent pf treeinseabiaroriFig t(e) the
urtgher enbodi nent of the present %nventlon; F

.g. 21 ..
system orapedam GHovP. | I RUBROBED PE M SoF IR, 2 4ty Section

| afﬂgiaggcsriiag%cﬁgpgﬂvmgzgﬁﬁl RfreRliGREAte AVt KQihd F4

Scription o e enbodinments 5 Figs. 1(a)
shows the overall construction of an integrated

oSN e ACLAONING SYRGER(S Bh SaMErgS corig SHEtetenpien
ir’é&éélf'% ?!@Qgéli@f?foiﬁ%’rﬁted SirdBtsCTRBRSERN9 (s panticaleclyisuitable for
integrated circuits each of which is provided with an array of contacts on a
side of the substrate which is initially facing upwards (however the system
may bé modified for other sorts of integrated circuits, as described below).
The substrates are inserted into the system from cassettes 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 detail.

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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and a sorting section.- Two horizontal directions are
mar ked X and Y. 10 The sawi ng and sorting systemis
for sawing and sorting substrates which include a
plurality of integrated circuits. The systemis
particularly suitable for integrated circuits each of
which is provided with an array of contacts on a side
of the substrate which is initially facing upwards
(however the system may beifodified for other sorts
of integrated circuits, as described below. 15 The
substrates are inserted into the systemfrom cassettes
using a | oader assenbly 1. Fromthe |oader assenbly I
urhifafe PR’ r@bsﬁlearw &rldld aﬁutta@samulywb Sthcludid a @éé@ﬁ@l y
2. At this sta he substrates.are exam ned.using a
cdmega. Stdmmuangy, thaisingplatedcyrdiskoassep a net iopis esagmbly 10.
-are of a type suitable for use in the sawi ng and
sorting system 20 As described in detail below the

F@Ebw)rﬁicﬂﬂs frasportiona 2ttei 10 chtinsksystdrinefrain the directidn efarked
t he

are carried jnto a dgicin hi ne i ndi cated
AdRhdg ol () Adrame Hfrﬁrsassengqlw@ﬁ%ﬁga f e VingLAGTIBRS figh 3 A is
k09 differkR ﬁ&%ﬁﬂ&h iPBGc &R sWely ad@its Rfing th f
Stg(g\g@rll bed herre ?m&et ail. 25l The dlscgc}J sﬁﬁétsratlgsg pgsusseo
thel sysdetor ush unit 5 where the singulated units are
brushed, and a cleaner unit 6, to a heating bl ock
assenbly 7. Fromthere, the wunits pass to a flipper

TH8isinglulatsdalrsts &e plecer ipedn thededtcblbclbassamblyntD bipiat iifter
are turned over so that each ball ?rld array faces

aBRRARET HA. THY @renfﬁanam%ﬂﬁ%%d me b ‘é?@%'ﬂ%ﬁﬁ?’@@&%@ra
al¥erABI 3) P? \AHP&H e ers?r fromchel system uses
cane ubseque e si hgul at e unlts pass a

theedatal mio:tbnmi%rtbls;stémto niekg. a tetermitedion ofitbe mlallltyomfsthé :
b LB R AT SR EE g one
oPRYd tras 124, -apd. Avatant tray is kept at position 12¢. Once filled, the
trays 12d, 12e are moved (in the direction which is downwards in Fig. 1(a))
respectively into a normal unit tray stacking assembly 13 and an abnormal
unit tray stacking assembly 14. A tray lifter assembly 12 moves a vacant tray
from position 12c to replace whichever of trays 12d, 12e has been removed. A
new vacant tray is moved to position 12c from a vacant tfay 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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shown in two different positions which it successively
adopts during the use of the system The singul ated
units are picked up fromthe net block assenbly 10 by
alifter 10 assenbly 11A. They are then inspected by
“a ball vision inspection canmera assenbly 11 B which
exam nes them from beneath. A conputer system uses
the data obtained at this step to nmake a determ nation
of the quality of the wunit® and accordingly controls
the lifter assenbly 11A to place theminto one of two
trays 12d, -12e. A vacant tray is kept at position
12c. Once filled, the 15 trays 12d, 12e are noved (in
intbgﬁated rcﬁ-ealw ANk By 1o AOWNBF 8% anBidints sﬁa@ﬂs %ubstrate) At
spectively into a nornal unit tray stacking assenbly
least cmedcassetibmoagadine dmi is fed ayadimetd thg lasdenassembly 1A

Ontaith noBog s 4 Bk chEURRL L6 en ) ¥a sifeBn

toWéﬁdsttﬁ@rhg'rﬁWOFﬁgj 2(8)) towardes ﬁ’ittgdzhiafﬁnﬁpéﬁmedhb9 a wide
position 12c froma vacant tray stacking 20 assenbly

rub.hz,er kedt hedrves dygelierelfiang elneoteé&m bR Magazgine gripper 1h,

1i RRAREEY] of 86k Abtippdth driPdF LoAgearihet th.ienialaine
grippet Kb, di isénstalbed wnian Epgown(liear aaiti 1) viaki griprdiodknil.
side viewin the direction . X in Fig. 1(a). The
| oader assenbly 1 includes a nunber of cassette

AdBES b8 8i%e dadsdtie mdgeireNd hes BeefNrdiRpsifed tadR rhagaghe
the [ oad assenbly 1. The cassette magazi nes each

aripper dhn 1a thelayeer gippardd iscactiviated byeeeylindge Ak to push the

mpdSHE B R PasMof e shete MAFRNS Xo TR RaEen

thathovedsr @m@ermd)anamukeupbet@répmrr@ul at ed 16 integrated
circuits; there may be 2, 3, 4 or 5 panels in a single
substrate). At |east one cassette magazine | a is fed

THE gz drippgdrelt qgatbethea%@etécvalbng tRB /@R linear rail 1],
magazi ne 1 a has been | oaded is carried (in the

urdil peetdf dipe substrates is in register wnth a substrate slot 1m. The substrate

is pushed into the substrate slot 1m by a pusher 1n. The magazine gripper 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 s inspected by the first camera 3. The image taken by the first camera 3 is
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towards the right in Fig. 2(c)) towards a nmagazi ne
gripper 1 h, 1 i by a wide 5 rubber belt 1le driven by
rollers If and a notor 1g. The nmgazi ne gri pper 1h,

1li is conposed of a |ower gripper 1li and an upper

gri pper 1h. The magazine gripper 1 h, 1 i is
installed on an up/down linear rail 1] via a gripper
block 1 L. As soon as the cassette magazine |a has
been transferred to the magiZine 10 gripper 1 h, 1 i,

- the lower gripper 1 i is activated by a cyllnder 1k

to push the nmagazine upward. This positions the
cassette nmagazine 1 a firnmly between the |ower

a@élyﬁ@@ byla @orﬂpdtetr Restepnes egtdblipthat the s'[lh)etrawaztheezorrect
i.s then | owered along the up
pw@@rtypa. 10 qheck itsalighment sing ity otigrtationsif Fta& é@tq%ed that

1
HEERE T R
stobpedntheni the sybisirpercan be rerbpvéed fiohe thevsystemt (@.dprimagually).

anot her of the substrates in the cassette nmagazine | a
into register with the substrate slot 1 m In this

ARBYtheahibuhhAs Sehn AL B8 first ddiferaLashetrbBePdazidigted to
are sequentially transferred to the slot 1 m 20 Once

move thalssbstiate eiad Y suppesapRivetil it rracerpaystapparz el he

o el b8 PRI Sy RS, B0l BPB fmo e
lohgeaaspt thenagper nefacerie ipthecestizontal dirdctiorronsfiggé3(a).

of the region 1 d of the | oader assenbly 1. 25 The
inlet rail. assenbly 2 is showmn in Fig. 3(a) in top

}’]l'nﬁ th!s"brEsts ?tﬁ@)sph&né i Ehe }HI@tWaEIQQE'IQQII med U§|n a servo-

ction in Fig. 1(a), and in Fig. |nS|
matem2d @omhegt 2¢.1Ongeea gH %fmtedwmfpip@slﬂge (ai lxshﬂwnulgciudmg

ety el F IS e RS REpDAR ) USAPEbod it b
lstlhﬂ<e$iubsﬂi aatup/3Owi aly oyiande’rsZgabﬂmmé)subéteatés Nbtupvearedspout of
the horlzontgﬁ% ltc?fktﬁg inqgt rtarilg. 'I'rl1erns ta s%?vngl;naotor bﬁ a%é belt 2in'rotate
the rail supporter 2f, and thereby rotate the substrates 1b. The rotation is
through 90° or 270° in a horizontal plane, in order 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 pbrtions 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 s.ervo-
motor Af. The pértion Ay includes a frame lifting member Ab, for Iifting.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



10

16

20

25

anal ysed by a conputer system to establish that the
substrate is the correct package type, to' check its
alignnent and its orientation.. If it is detected that
the substrate is the wong type for exanple, the
progression is automatically stopped, then the
substrate can be renoved fromthe system (e.g.

manual ly). 5 After the visual inspection by the first
canera 3, the roller 2a is f®tated to nove the
substrate onto a rail supporter 2f until it reaches a
stopper 2b. The rail supporter is has a generally
rectangul ar upper surface, and at this time the |ong

3Bl E B AT R R Sl AL AORRD s o

~ retdifipigithe slubkitratd against thklfsarde liftter alenyrerdiisTypically, the

servo- nmotor. 2d and belt 2e. Onc? a substrate :SWhi ch
fraRe g BERDSTSNS MG R NHEIARS O ARERUESR LS 1285 | o
cdﬁﬁ%&iﬁﬁ%{li&ﬁ Pfenﬁ&'ldwts/&dlpﬁ%\}{n%h ﬁﬂ‘echén@,n{ gndlt _s%%‘}’fzg er

ed wth an up/down air cylinder

détefrnmeshenathbs theavasuum sourssds disfivated (be. agpligsenegative

hori zontal level of the i.nlet i s, _Then . r .
PrgeyE e Aoy doetletf (6 thopl g B8 Bapter i
cafhunietebywitie tiid gpéﬂ@regy_bstrat es 1 b. The rotation is

through 90 or 270 in a horizontal plane, in order that

the substrates should be correctly aligned with the

Aﬁ%ﬂa{ﬁeﬁﬂ%ﬁéd@%ﬁ’ ergef\rﬂbércﬂﬁ $88 it bp %ﬁir& élﬁf@t‘ét fronB & ftame

es can I hi'tia ave their Tong axis
stippdrter 2% itherfearnieauppdebdf redumsrtotitst pevieas tanisntatios and

l [ ds i he Y di i ,_in_whi .h
neioBisG bt ficRs Tooee 2 eimubs S dBBiane el S EEE arde
ro‘ié‘ﬂgﬁ fs&heniperftidedr Me hde sibafatesupporter 2f, the

subs

rate is lifted fromthe frame supporter 2f by a
frame lifter assenbly. The frame lifter 25 assenbly
ng?ﬁw\% H@Qﬁés@?ﬁ&l%ﬁﬂs&&g thé gugétgate]té k) ﬁarﬁ%sileg&?ﬁn;‘f?sﬁlon of

are i ndependently novab

. theetitin chlickltalde t4. dine tirdcingcki tabie 4li$ showoiabdrevievgietFigr

4 i n grtngz} %g.ti({))i I%m«in%i ;B?ﬁé hﬁgcﬁg’n V o?"ﬁ‘g. 4(‘2’1)Fl¥ 'ar% r?g}gd to be

capable of rotation around a vertical axis, and includes two identical sections

43, 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_és 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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notor Af. The portion Ay includes a frame |lifting
menber Ab, for lifting the substrate supported on the
frame supporter 2f, and the portion Ax includes a 30
net lifter nmenber Aa, which is explained below. The
frame lifting nmenber Ab 18 is connected via a conduit
Ai to a vacuum source for generating a force for

retai ning the substrate against the frame lifter

menber Ab. Typically, the 9 ame. lifting menber Ab
I ncludes a nunber of apertures on its face
‘communi cating with the conduit Al. A switch nechani sm
(not shown) 5 determ nes whether the vacuum source is
ARetoneat sithultaneousip jrito dise pegmbn\fermghegmumed bytthe section
apertures) or deactivated (e.g. because it is no
f.onger in comunication with the apertures). After
the frame lifter nenber Ab has picked up a first
substrate fromthe frame 10 supporter 2f, the frampe
Ssmmp:m'retcmslmitm éhauopsrationi inyvipen gi%fﬁém@r lifiehmemBAT ARd

g{%so ! rﬁs&r]a ef ngghé 38&5 ne4§1 tﬂ@"ﬁe?gﬁen pﬁ%ﬁé

@@rea he contcs u@slhgumeahaxté r‘/ami d prbt/-usbysd;ead’j) Isylbstrate 1b.

transfers the substrate to a frane.l oadin oSi t
The neRdTERIeTTIIAS CaBPnSEPaIcE il IS It R R in

c?@m%nbgtlﬁr{){?/ﬁ?é 8 duint bSurc‘é(\ﬂi a &ﬂﬁ'juitr)\ﬁ% thé( e net lifter

direction Y of Tg It
mmaeg,aa remn*methemp@mamobﬂmtsﬂat rm]swtww ﬁwe/é\ngul?é@

o3 BorE 15 HREHIE S WECHIET Hut s 2 R e
a%%&tn%!y fREhabvAPafhy fidme tiie ain dhiutk éablads sotihat tbieahsz\ers

e Substrate at a tine into the section 4a gn 20 t
chafk alde Gas saRmAmaianEn ghe g ErRentedodlin: e sabyiEte 1b

w@%ﬁbgmﬂjﬁ%@%ﬁ&ég‘&%ﬁeﬂﬁﬂ& ARE Y §Srind'whith i‘h'é%}fn chuck

I nto conmuni cation with a
taisle Wovpeeates aviththe frscmb difter AssemblyAp etfigigntlyaised, both for the -

d@gzggg)gg’f(}sw o sy et P of Bhe R il ropy beer
aﬁé%{ eﬂ?éJer&QgH-‘ﬂftro?%e BRshd hichite is Bpeintivéd, witivek little

e 4 1s arrang
time as possible wasted m loadmg and unloadmg 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
directio.n Y, and in Fig. 6 in a view looking in the direction opposite to X. The
net lifter m'ember. 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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25 co-operate with a dicing machine of a known design,
whi ch dices the cassette. During the dicing, each
substrate I b is cut into singulated units 7a.
Fol l owi ng 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 (iog. the one formerly
occupi.ed by the section 4b). The section 19 4b noves
simul t aneously into the position fornerly occupied by
.the section- 4a. Sinultaneously with the operation in
which the frame lifter menber %ﬁhﬁ_de posits a new
singuaiachyrits fi2 Onithe feEee SEPPAET §thel Hrbneymetic funatiparof the

_né‘ﬁﬁ@mérﬁwg,;ﬁg I%ﬁJsrﬁgé”oﬁCt the singulated units 7a of a

previ ous strate 1 b. The net lifter nenber
Aa contains apertures in its |lower surface which are

ThhfraGR Tuptiofire Shafeh Padas ol ARt haterah B fthorare
inBiafsAtepfownblist ot dIhes FURT th@rsmcbftﬁ thé RAjyunted u?a@cs 7a
units fromthe apertures in the chuck table i's turned

wihyieh is mnm ﬂ&W@rqilVf(te@a" thatdbiss fhe surfase heyingwhs Hallom

OZ.R nchucktable4 so that the twin chuck table
can cooperate with the dicing machine to dice the
substrate 1 b which has just been deposited. Thus,

A %%é?%%q?ﬂh%bﬁp%% Utﬂv%ﬂﬁ t[} @?C%@E%%]abéglg have been

cléhhéd i tRBMate 8B88/or BRYBS 6t ark %a@ﬁvé’t@@o$hé 'f%@guﬁp&?é}‘ 6b
substrate and the renoval of one which has al ready

mp¥es UPWiacdsagarrh uatil theesingilaipghpiits & arehagainaigajnst the net

R (R R T e L e AL
add ﬂteewammbeoume d)ﬁthefranhmsapbn@mémtﬂt dmb&meﬁedl.cé\ttth%
20 cl eans, them by, a rub

ot S naslaterbanis 72 are ﬁemerﬁt%e@ RBNGIQUST §Hitace of the net
nf@rrh%ﬂn%eﬂa Wﬂbtvéiat@ﬁah@ aﬁfl ,sis dRlAtel agﬂiﬁ%d Elean the

in a view | ookin dlrectlon
othegsuﬁaq:en ohtha singulatsd myts ?ﬁa (lm the sicts away dopo g baﬂ grid

ar>r<ay)Th €

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
ass_embly 7. The héating 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¢ in
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net lifter nmenber Aa lowers until the units enter a

cl eaning zone 6a. The projections 4n enter respective

apertures at the top of the cleaning unit 6. 25

Si mul t aneously, a frane supporter 6b inside the

cl eaner unit 6 is raised by pneunmatic cylinders 6¢

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

of the singulated units 7a. A vacuum source is put

into communication via a c@iduit with apertures in

t he upper surface of the franme supporter 6b 30

respectively in register with the singulated units 7a,

so as to retain the 20 singulated units 7a on the
rfgisterwith tpe sirguldied uHite 7aneona fochdld tied simguizited lbaits Faton

lifter nber Aa is turned off. The frame supporters
thepheaiing BI8GedCdown, and water and air jets 6f are 5

initiated to renove dust and debris fromthe surface

of the singulated units 7a which is facing upwardly
At thie pbint theafrants ktarsassemblyist aetecargingnegithérsubstiates or

U ey ehl bR sl Fer BT bRl the

mﬂ’é‘tdéﬂ) Bsgémnblye STIRE tidiertatten dlyi diaihgdnadiige td dR the substrates
pporter 6b noves upward a%aln until the sin Iated
1Qr*ﬁ peeferably at iggst as Sg%ﬁtr?ﬁthﬁ ine daken by the framat

{ﬂé?n%lgctglﬁ@h PR 68 det ofSRtichd: r(i)trhé\‘hﬁg bRh e AR cﬂBB@ ga\ﬁle 4 -

vacuum sour ce of ane supporte
ta medn&admlgrtdocledsswmbtyn'{ i) mjumlng tethsl intptIrait assemiplyt and

iEiRkRo 3% Deles MR a Y 1hfe, ALRADS of B Sepralpn  the
lifééit ddsahitsly @gabpt thamh WwhRANt infsract mﬁ tisafbhs ). qfrot/iai@d this
si ngul ated units 7a (i.e. the side awa fromthe bal |

ngtrm%l tha tlg poeed & prefationl & dhe diting madhéne isitatiraguced by
il
e 6 Pratifing Ao taRosto ot dity Mol JRYY)

heati ng bl ock

Any drops of water on the singulated units 7a are evaporated by heat

‘generated by a cartridge heater 7a of the heating block assembly 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



10

15

20

25

assenbly 7. The heating block assenbly 7 is shown in
top viewin Fig. 7(a), in cross-section when vi ewed
fromdirection Ain Fig. 7(b), and in cross-section
when viewed in direction Bin Fig. 7(c). At this
moment, the net lifting menber Aa and the heating

bl ock 7c_are al igned by the projections An entering 25
apertures 7d, so that the shgfu[ated units 7a are
properly positioned in pre erm ned positions on the
heati ng bl ock 7c. Once the singulated units 7a are in
contact with the heating block 7c, the suction from

t he condui't Ah is deactivated, and suction is appl i ed
unitsB s slmwiumtopamew n iy &a), sandnnd:ognﬁ(b) tcaﬂqwtgﬂthbi‘dnrectlon

X208 reitigh chhaEpet Qs Shais i €. By douas § s imeeion v.
'I‘Ffé' ﬁlép@labl%ﬁk gbhs aﬁﬁﬁfy‘ LY ‘MB oB%osé@ ﬂhf‘é@rfélfésmeabhe

franme lifter assenbly is not carryin
cgutmmnat&merbrreslrswrgmwoﬁilqmmﬂs)a va@uam h@rf:eamma conduit

8:thd e lssﬁ IX% Li'{jnf‘arépe {Jf%ga%iwéuﬁq@y%ﬁsgrfﬁae of the fhpper

baek Ba)ehé Qadumﬁ stoha:esolmérldteelﬁ‘terlé\d)lsIdﬁéﬂ@tlﬁét@ﬂ@éh& tiaé

-l east as aﬁthetlrretaken thefrarrellfter
03 &he Bip

VASYHELPHICE REE Hait §é0twﬁte§h§@ il the singwiated ynits 7a
becBH ?ﬁawdﬂt&gﬂeq}g eARliFade otf@né ﬁlﬁﬁ??ﬂfo'ck‘@ab' ock

asse urnlng to the rail assenbly,
and 10 (iii) picking up a new substrate(s) 1b(i.e

| t f.th t] f lift i
Vbt B1S aBERmEn RS RS Mie BPatt oloik ar sirbBled 3BT
harigvhee dxidss thrb&gfﬁ ity @entrBgtb ies pRGEth ngsoﬂ(ﬁ)aédcpﬂ(d)f e

the dicing machine is not reduced by th

thrtdhel surtacegrfdse dippsr klarke Sarwhichfemeanty f@p@ﬁ umearét pew
f%%léé SowhwaRBYTIH g)‘?%ty&LgfgﬁeeleBé‘r BIB@k gb yHIaﬂ’BFrﬂeH rggtas servo

are evaporate enerate a cartr
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dowaft-right in Fig. 1(b)) by a servo-notor Ag.

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 directioh_ 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 commﬁnication 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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This idle lifter assenbly includes a nozzle Ad. The
idle lifter assenbly Az is 20 noved 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
assenbly Az includes an idle lifter Ac which can be
rai sed and 25 | owered, and which includes apertures
on its lower surface in conmd@nication wth a vacuum
source via a conduit AL. The idle lifter Ac is |owered
over the singulated units 7a, and the vacuum source
activated so that the singulated units are retained

TR idiB®IdRVES canaisarife pioviddehdrifonitallyf (irttheAeft-righe dirdbfon on
lifter Ac is then raised, noved horizontally (to the

Figi J#) b aFiogvart-bagkwaidccwingdar P atansir Borizertal eail 9c. This is
B8 WEAHEIBHI0aS 22 B ARl PR MR8l it e, Tog e

brgicE\Sai passiey. be&(ea)h aalwohdfcéhgara ?l(do)UsingklatmcmliectdftEby the
irection ortlon 0 t he | r unit 1s.sh
cfiReE Be. B oM AR eTT IS e inednBikie STatds,and RpRRGPn of
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each . contalnlng apertures Ih conmuni cation wt
unidt dawpposite the/ball grid ey tars! gentiizrany naits mglmlgaared

7 I urf e
aBbisTa ekl SRS SO, oS Bt SO Ry itteompvier
systenrsfod &aet uy@(wdem“rtbetoh@lowacuum source of the

flipper unit 8 activated so that the singulated units
7a becone attached to the upper surface of the

Tﬁﬁ @?fﬂlocﬁé @&gﬁﬁ‘\%n é%e‘é’hrktﬁ? its R ?Ehﬁ&@@@% O;?r?%ﬁé‘t%ﬁﬁat the

I'i pper ais rot at about zont a
samiesheghttas tbl@glppet@mo:emé tiie Aippet boit BageoithatFiagsiescribed

opfolhAES kTR P e BB i RERe iR nadlifby the e
iftevensantbly Alze Thetidlel ltﬂér @fe ik h@NéﬂedWr thé sirgulted units, and
perfornmed by a, servo notor whi is linked to the

it$ VABWER S9UFeK AbyAgain @BB\éﬁ‘feééP tret@w thqoilegwﬁgﬁd upigs 18 The
$@utﬁm WoluFbebf tﬂéﬁdle"ﬂ?ﬁ@ oHng 'tHerF & Soth/afR]. ARSEidRERtr Ac is

upwar d

'~ 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 Idoking in the direction opposite

to 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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down. The next section of the systemis the idle block
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, 20 and Fig. 9(c) is a.viewlooking in the
direction Y. The idle block assenbly 9 includes an
idle block 9a | ocated beneath the flipper block 8a.
After the flipper block 8a _has been.rotated such that
the singulated units 7a facé*down, the idle block 9a
is raised, until the singulated units 7a contact its
hori zontal upper surface. This is perfornmed by an
idle block I'ifting mechani smincluding 25 up/ down
cylinders 9d and up/down guide posts 9e. A vacuum

ASHP A Es i Lk Pe FRT BRI Rl Oing st oek apsembly

16 & é@dpﬂirtéd&h?a&é&ﬁ%?ﬁtaﬁbéét?: 1}@ n?@.:rﬁ@dta'ﬂfhé preomel P&ttical

The vacuum source o uni t i s

pper
shifht@inv AheghafthOm ¢ae bst fﬁgi@rgaateﬁ imthe lleﬁvmgrédhragwmm Fig.

1) R bt B, 2, NG 50) S oo
101l0w\sed eibbse baftr tOkcy!l i nder 9b al ong- a hori zontal rail

9c. This is done until the idle block 9a is no | onger
beneath the flipper block 8a. The idle block 9a

AQ% 6% .Hm%atdzeja tﬁ@@@muﬁae@wwnembae1é§thas a number of

ected canera Ae, a conputer system
pmtayééd oprrespandmggosthamumtzmd)f@amlatedmmts Thépockets

ulated units 7a ote that j.t iSs seein he
4 R pRafdeq RLOZRS APk dtindite b nd Bl fd Banggment to
th@fsldglﬂafe@b/l)mtsam obgiaméd frofsadingidinkSof Ay s0Bstdtes 1b. All of
abnormal marking status or condition. This data is

thetingiatpd wts E@ffﬁm ene of{ig supsigites dpare placqdigto the
re%ﬁtélﬁ{lv%’?gclgé% QOY-of Hhe lbrahE Sk gﬁ‘?ﬁ%ﬁ* oda is then raised

S upper surface Is a mately at the 'sane
hei ght as the upper surface of the flipper unit 8a, so

Aok SRS e filed 1ol e R BN IS Ll
The anvils 10e are formed by grmdlng the upper surface of the net biock 103,
and all extend in parallel (in the horizontal dlrec’uon as shown in Fig. 10(f).

The anvils 10f are formed by the upper curved portions of laminar elements
1og which éxtehd_through laminar slots in 10j in the net block 10a, as shown
in Fig. 10(h). An advantage of thié fo.rming 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 forméd 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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lifter assenbly Az. The idle lifter Ac is | owered over
the singulated units, and 15 its vacuum 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
net block 10a .of a net blogg assenbly 10. 20 Fig.
10(a) shows the net block aSsenbly 10 | ooking in the
direction opposite to direction X, Fig. 10(b) shows
the net block assenbly | ooking in direction Y. Fig.
10(c) is a top view of a net block 1 OGa of the net

ofghe deckst ébal gndithe shaping edite arYisvideh IR nransdhabthecinit
7£B3Eg¢ sl LAy BRERE (b pd o 154 oBl OBt oyt nere

is pﬁlséﬂfmlg@fné?ltg wHiBk c@dudesghe i of a failare ofpickyg eden iNOYe

ti.on of Fi O(e Fi and 10(h) show
fh?&ﬂ’ Selsalionment 5 eirh/r\e(ﬁa H e S ewgrwmthqr@a«ﬂlér@)no flipping

lnrtﬁé RAB oM iulid thelh ‘Lﬁ"ﬁtsg" is Uﬁﬁtgﬁoﬁa%mf%?ﬁﬁe sﬁ?%ated

10(i) corresponds to Fig. 10(Q), ustrates
urgs digaraitiave @obal-ped metaybl ock 1 0a. 24 As shown -in
Figs 10(a) and 10(b), the net block 10a of the net
bl ock assenbly 10 is supported on a rectangul ar plate

Oﬁ&b prapayeid b gdtRets) hed§ingulsd ues Yasd‘réfrhoﬂéﬁ”@n thae

haft 10m can be _reciprocated (in the left-ri
d’EﬁCrt'QBtY e thediftes aﬁswplybiﬂ A as iy @quggthewtem
h n
B BSLor T bie BE k5o MaiB a8 Vi (Req heider BB 0a
Duwrimg tue tiofe, trhetondOLI$ aséd 1o etateashaft i0nmber of pockets
10d corresponding to the nunber of singulated units.
The pockets 10 1 Od are arranged in groups 1 Cc

THDliftSRHRPBIY is BhOWANE foppdwain g9 $IRN ! intMg. H’(%) Iooklng in
singulated units 7a obtained froma single

the sysctian @pposite & X, gpd in Fig. 11(c) looking in he dlrectlon Y The
lifter assembly 11A includes a number (e.g. at least three) of unit lifter

assemblies 11a, each of which is moved horizontally (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 litters 11b. Each
individual unit lifter 11b is actuated up and down by a re'spective 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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the singulated units 7a fromone of the substrates 1 b

are placed into the respective pockets 1 Od of one of

these groups 1 Cc. 15 The pockets 1 d'are defined by

ridges 10e, 1O, here referred to as "anvils". The

anvils 1 De are fornmed by grinding the upper surface

of the net block 1 Ga, and all extend in parallel (in

the horizontal direction as,shown in Fig. 10(f). The

anvils 1 O are fornmed by thé upper curved portions of

| am nar elenments 1 Oy which extend through | am nar

slots in 1 Qg in the net block 10a, as shown 20 in

Fi g. . An advantage of this form ng the pockets :
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rty would be useful even if there were no
flipping 5 in the enbodinment (i.e. if the flipper unit
8 is omtted), and/or if the S|ngplated units did not

Baggdon ﬂwmdei%fmlaam ggnd @%@SH% e e sartigreqyditket s,
CHEATGRBHIAEE By AR o oo
fot Ieecby)ftﬂwumts individually whether to move the unit is normal or
abnormal. Accordmg to the result, the computer system controls the mdwldual
unit lifter 11b to 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 inserted from a lecation 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



10

15

20

25

10 (i.e. the top of Fig. 1(a)) by a servo notor 1 o
whi ch drives the net block 10a. During this tineg,
notor 10L is used to rotate shaft 10m The lifter
assenbly is shown in top viewin Fig. 11(a), in Fig.

"~ 11(b) looking in the direction opposite to X, and in
Fig. 11(c) looking in the direction Y. The 15 lifter
assenbly 11A includes a nug?er (e.g. at least three)
of unit lifter assenblies a, each of which is noved
hori zontally (left-right in Fig. 1(a)) by a
respective -linear series actuator 11 c. Each unit
lifter assenbly 11 a includes a nunber (e.g. at |east

positiuhd oThe ebsveyforil2i csrdesk tay iftariunitet2a whniah ingnis

i ndi vi 3@{ U?It lifter 11 b is actuated up and down by
cagablegfdtind,a @ di vi dual 20 linear motor 11d. Once the
servo notor 1Cb has noved the net block 10a to t he

rear of the system rotation of the net bI? 10a
Thbrstngﬁurea@fﬁh@ﬂn%i’@mﬁm feirrenaadagde &4l normal feys is shown in

Fid Fy T Pt a6, 4@ rp A iy Yook P RERldifcRioh e
Thi Adrenal unittpect2dend laehouﬁat lhlf&!t tray ﬁ @alaieé@caiad respregtively
ot A
tr nﬁgf%tﬁlgrﬁiﬂ?éTﬁéﬁéllr@ plafee] B iﬂmétsbﬁn aYosYRerin dhe

anera(s I'i'ke the net bl ock 10a, each of
direcion mpppale 10¥ FaRg BAragk/kir Pynataeaveyen Fahitp ghnormal tray

t
skt B it Botile RS ERIPAS g win
noral BRIty rénbesd lfrg)m tmﬂatmvaltdlrsd bbablmcém aises’el%n 13a usn‘ltqg a
ositions, as indicate arr us, .eac
dr@m syskemdagatsd “bﬁoﬁ%ﬁ?'&ﬂ%d}*‘g% E%%ﬁjf??qg‘ﬁa% ay be
stgcgm%%%gm@ pgsition relative to one of the
e.

caner as e that the ball grid array is facing
downwards. The 2-D inmages captured by the canera(s) 11

S B 5 ABY e bRofn AR 526 AT Ve b ASPERY bt 0Pt st
orb%' &:cﬁweﬁ@ﬂ i pagirectiorf omr)su@ftot\l‘ldlrbetidmalmagea tvaclofdc by a
con%te?/gr 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 143 using a drlve 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 replaced 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.



10

15

20

25

30

froman integrated circuit, this can be determ ned
straightforwardly. Optionally, 10 this may incl ude

det erm ni ng sophi sticated paraneters of the units,
such as their offset relative to a preferred
position, their co-planarity and their warpage. Based
on this determnation (and the results fromthe
earlier quality 15 determ ngﬁtlon based on the out put
of the canmera Ae) a deter ation is made for each of
the units individually whether to nove the unit is
normal or abnormal. According to the result, the
comput er systemcontrols the individual unjit lifte

Thé Pobitivo thé yecavhisay 426 é@fmﬁfb'i %cqmct t%ﬁthdﬁéltm arieay vacant
tt b
e YASRR Y Sl el oo TBE kel erery,

-coAgi8tsi oF o Vadapd tialy dtack uaitrnﬁeméreomcehmraysamtaaheld ina

vacant tray is inserted from a n he
regipadbadmndehihe eapielrfta djve whl !Pﬁ?g‘?‘% 5&’ pr'%{?rab'y
thl% uﬁh%ro?@t?ggééaﬂt’é of s’t:ér%g':&tzltaést 30 )vécé@lﬁreWs?V!aM atiRear

is a view of the
coﬁ\'ieydrat%dl wlhrbbrcomsgsmagantzrawpng a tragh &5 ¢lfreectheoracrnt

tray g0 tish BoRPRGECoRYy Stk S e RETR
shbﬁzﬁ 13¢ vRRdinaibigon BREndIM Figl n8Ylodidag dm eheirecfioni X! ed,
ese trays are | ocat ed at positions along a |inear

conveyor 12b. The linear 30 conveyor 12b -al so extends

Nogggh?ﬁg ﬁagﬁdéi #rggniémgﬁtscthe Télb carBf tHB4 trhyS¥s \Ja')ffed Fob/

onveyor rries a tray lifter
exdfigle lidaome edriamtstaitine embodapabt abrgrmal funitadaamay &.

R RRSTNRg AGOTURBIR T 0P8 & Aprorg Y g e altl The
ab’ﬁ'ogmallﬂﬁlt’s) m'a? tAeM bR \éplb@@tﬂ(lrﬂ@né af ahrindbaresftabmorndal Thietrays

normal unit tray 12d and abnormal unit tray 12e are
adcouodting tb tt&WQetqf\ﬁ@nprmahty identified.

In general, the substrate cbmprise_s panels of units, each unit representing an
integ_tated sircuit, 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 sn the operational requirements. For instance, if the
economic requirements of the process require a batch process, the substrate
may comptise 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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on a normal tray plate 12i and an abnormal tray plate
12j. When the normal tray 12d is filled, the nornal
tray plate 12i it rests on is conveyed in the
direction opposite to Y along a track 13c by a
conveyor 13d, to a normal tray 10 stack assenbly 13.
At the normal tray stack assenbly 13, the trays filled
with normal units renoved omthe plate 12i and
stacked in a section 13a using a drive system ocated
in a section 13b. Usually, at least 30 trays may be
stacked in the assenbly 13. 15 Simlarly, when the
.abnornml tray 12e is filled, the normal tray plate 12]
Figyre: Aaqy is Brsideseleyriiay Waw of theeansg! dsrshonvipg i vaelumn
' i ; ok onveyor 14d, to
?"Eﬂ%%%ﬁ%ﬁ%a l?ig@@gﬁgg§ﬁ%ﬁpﬁéﬁjﬁﬁA?a%ﬁe abnormal tray
stack assenbly 14, the trays filled wi th abnornal
unjits are renoved fromthe plate 12i and ked.in, a
THE kel YR EREPLSER postul hasscirrBanTald 206 Biyathis
mahtdiAbd ddstalilaple RégdtRairedSuld. ayise iR 30 aciked at

this position. The structure of the nechanism for

- conamsipiGRiiontBraugiyashelding irmephdvisaiecassass21 -sTbﬁa‘aMﬁJppht

Ik, 17 PRl is Moalp b ol Bt sHtn Byttnyidlilhie.
elaﬁbmérﬁr?;alé?gal mﬂd&ﬂ%l et bysi}ribmdétgi é;/iacolﬁexbbéﬁbr 14,
4a, , 14 C respectiv . enever, as
PRI e RES SPelHiE e eI PG EirseRaI2T
oftth@%uphaft fimabTeEmerturéy 23 26itHis the 8Ty Ssh dbhige tray
l[ifter unit 12a carries the vacant tray 12c into its

cosfespendie eaphdnpigisivel unit i Be Mhusathe va@twmmabrﬁimidramiy in
S BT PatoL b A LR BRI rebb S b Be RO

frarnesirst theaipeatwes ahthetsuppost delicelni t 15 where vacant
trays are stacked in a region 15a under the control
of a drive unit located in section 15b (preferably

This is shown in better detail in Figure 16(c) being a detailed view of a support
device. Here it can be shown that the units 18 cover the apeﬁures 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 seleétively 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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5 this unit should be capable of storing at |east 30
vacant trays), and a linear conveyor 15d which
conveys vacant trays along a track 15c fromthe vacant
tray 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 direction X. 10 Note
that in other arrangenents @e nunber of these trays
is varied. For exanple, in Sone variants of the
enbodi nent abnormal units 7a may be further
classified, according to the type of abnormality they
suffer from The _abnormal units may then be placed in
arpaEapof gingwaes usits Gsay foydeivery iy the a@&tosﬁe% gf the
m%ggséype of abnormality identified. 15 In general, the
substrate conprises panels of units, each unit
representing an integrated circuit, or possibly a

acka u ci,rcuits, for tan 1), .4x4
FiB S B eR Y P i RveseoBinbias B temaf lafe
sIngUR sGHARY s llgaﬂa;eﬂ] &nd Ql@@@ﬂaeﬂﬁngfbréé&@wmﬁdm’é' system
requi renents. instance, if the 20 economc
fupetiens, émerprefesfed a@qmm@@tsofrtba wregent imantipnplvEigsse 18,
th%}} fe;fﬁ?% \(;%Itv\?ed H&At X e{:'(l)tﬁ% r%ggl eorsgg o‘?wsls%chons a dicing
seationtarntlawsiting sectim. iTovor leopidontal, ditdeéibns ard eserked Xoand Y.
of units and/or residence tine of the substrate in
the system then the substrate may conprise fewer or’

-Tﬁésswﬁ%@%eﬂn@ﬂ sterfds Fér%gvﬂné%a)sdrﬁn@sebeﬂaat\ég%&ﬁ

a pane si'ngul ated integrated circuit units )
inTlugleum pturaﬂta odmtegateld ciicwitsadeegystera is @9ﬁmtt!ar¢$ewta@le for

he 6 rin
infirati S el hish e TR ERER Aoy B Rt
sit 8 &if el sabsmetvshna:ﬁ is mitEligdacingagwdrds (howesérethetsystdme
next statjion, 30 29
may be modified for other sorts of integrated circuits, as described below).
The substrates are inserted into the system from cassettes using a loader
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 S0 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 gure-16(b) is a side elevation view of the panel 16

showi ng the vacuum arrangenent, which maintains the

units 18 in place. The vacuum system conpri ses a

vacuum recess or manifold 20, which is 5 maintained

at a suitable negative pressure. The manifold 20 is in

comruni cation through a holding frame 19 via recesses

21. The support device 17,3 ich is typically nmade of .

a soft material such as any“Ssuitable elastoneric

mat eri al including, but not restricted to silicon

rubber or pol yurethane further has apertures 23,

whi ch correspond to the recesses 21 10 of the support
seqoafecamia. Syeredvenrtly thesingiatedenis ppss to adrt btock?

I d to each individual unit 18. Thus, the

a%%%ﬁﬁﬁ?ﬁghifold 20 is in direct comunication with

the units 18 through the recesses of the support

& RS Ap BEEE T UEaT ShaErgtine e lF et eRy g the

irh&hiMé @i SEROMagaliRkl PRj MtRrdughCe Jy8t d
Sésiﬁggmmtﬂqa{? th‘erfgu?}i@?g 18 coggr t he g\f)ég?t u{r ehtsg 2% iér?@teﬁg' an

toswihicbrthe gasselte dglivers éhe altipuin praibeagsingthrapgh ieagh station -

o ey FuARBAMER, o PRSubod: iAok B A8 fit Mspecton

(o% Wasien) antl Breubeehodntpatlivelred fethy eslent i nvention, a
upstream process whereby substrate 24 may not be
ideal for use within the systemand 1is therefore

| i o > U
THESF. o Rirtoe! S SeGue Ml Hhadtel o SvamijM Bhiick Ry aloa &
240ts gyhirhadiiengcatediio éhe Tining epehine Agf Fisue dd, Tombteelarate
contr of t e or, ~LS_ I nstructed,as.to a
tng ke ahnbh TBR 0Ab8ra 2400 s bEARAIR S dtgd paen that
a BEfE RysRdedtto 8ie nbki@vailabld thikckaabl, ahbgassed through the
redeterm ned nunber is one panel 26, which is

digiﬂ@g@ﬁﬁh@&- dhisthasniherrdvaniaag aldpulstingreCoptingioygiprocess,
‘ . | ) :

Sl oo fldCesS, Moy ARl oA s

bottieastlain the proceskeaitargyupdrothetdicicgaf leachistrp. Thus, whilst

eSS APt Voot E 4G $r8822k0Ags Wil $ERnS % 35ad Bre next
strip, the sequentially staggeréd 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.
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30 an array of singulated units 16 ready for delivery
to the next stage of the process. Figures 18 and 19
show the overall construction of an integrated circuit
5 sawi ng and sorting system and the underlying process
by which the system functions, in a preferred

enbodi nent of the present invention. In Figure 18,

the systemis viewed from ve. It is conposed of two
sections, a dicing section and a sorting section. Two
hori zontal directions are marked X and Y. 10 The

sawi ng and sorting systemis for saw ng and sorting

substrates which bncl ud t?xl urality of int etgr ated
The sipgitaded vﬁgss\yakc rﬁr?i‘egja'ﬂt éﬁp@ﬁ'ﬁ&agﬁﬂg%\fﬁ?@ defined by the
t (0] I \V
St SHTSLE PS8 otk BAENOfr Al AR el Hhun
dawrnWaraisI@SG aci ng upwards (hovvever the system may be
modi fied for other sorts of integrated circuits, as -
descri bed below). 15 The substrates are inserted into
TH@@m@M@t@cﬂ%ﬁﬁ@"ﬂ GRSSEL baentdtiontara fLiRAEEspaseaI¥sY prior to
201. Fromthe | oader assenbl g 201 the substrates are
deliery tede net Ateckiassembiiaiwheseby ity mayhe dividedi ketweage

ERRPBLES P08 /R, 05t ol B s ealaTRR 20

resped:takd gadlq rreadya fori anpicker tswmmganarnﬂn@natednm&yst em 20

As descrijbed in deta el ow, the suybstrates pass to a
Conganusiti Halsl unif e Apered ey i@ﬂﬁﬂ@l tshe fo dgtermine

a_théﬁte@ﬁ@a | @dt9s mhamy'tagb%m%eere OIJ@%OZS THRgd

] own | nore detail gure I Cl ng mac i ne
ingpectiony befry swhbtanltallyrisuag then kim@mmxdes wdregheraeathsindividual

be. de cribed, n detai, 5 The di
o o PR TR R 2D relinrkaci g dr & et 200.
singulated units are brushed, and a cleaner unit 206,
to a_heating bl ock assenbl ¥ 207. From . L
Figure 20 shows one embodiment of the dicing machine Z, indicated
prevu_ous|y in Figure 18. Here, the dicing machine 95 comprises two tracks

305a & 305b, each supporting a pair of chuck tables 300a & 300b. |

The tracks 305a & 305b operate in a linear direction, so as to pass by cutting
stétions 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.



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 30
singul ated units are then received by an idle unit
assenbly 209, including a 31 second canera.
Subsequently, the singulated units pass to a net bl ock
assenbly 210. In a further enbodi ment, Figure 19 shows
a strip is delivered 220 t 0%he 5 sawi ng machi ne using
a cassette magazine. Delivery through the system and
© to which the cassette delivers the strip, is a rai
aSS|n% t hrough each station of the system Prior.to
Aggeveayrtikgr disinglioni pgaintaidingethgdesreasd imUFH &t the use of

o BRtesaftod § 5 8k 303 cffting) Staforis S .G bR goain
delisles thomte\vlidicidy ef tHeustips ah@8so %Qétly&co%%tﬂi‘i@;% 'EThoe

_are located in the dicing machine Z of Figure
Ingtgasedpd. the flow, the chuck tables 240a & 240b are
sequentially staggered, such that a strip is passed
to the next available chuck table, and passed through
- Fighee 2distiong averchieé wetailBa srobass tibeordihgatotatierdoémbodiment.
nul at.in onti nuous, process, 15 rather than a batch

Wit bBhefubERyn Bsh eidlos 97 hor peStesnade o
bottl eneck in the process waiting upon the dicing of
each strip. Thus, whilst the prior art may require a
del ay of 30 seconds whilst waiting to | oad the next
strip, the sequentially staggered chuck tables 240a &
240b reduce this to about 12 seconds in this
enbodi nent. I n further enbodi nents, there may be 20 a
plurality of chuck tables, such that any del ay,
instead of being as a result of the dicing process
may be caused by the delivery time of new strips. In
this enbodi nent, the processing delay nmay 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,



25 as conpared to the prior art. The singulated units
resulting fromthe dicing process are then brushed and
cl eaned 245, and heated 250 to renove noisture. 32

The singulated units, which are held in the spatia
arrangenent defined by the sisips, are flipped 255 so
as to have,-preferably, the ball grid array facing
é@mﬂgards 260. 5 The singulated units in the new
orrentation are further inspected 265, prior to
delivery to a net block assenbly, whereby they may be
di vi ded between avail able net blocks 270a & 270D,
each net block being |ocated on a respective track,
t-eadyA system firslieing sobstatesdaipfoduceysdried dinguiated units,
Consequently, the singulated units are inspected 275 a
d¢ompttisihgme to determne 10 their.efficacy, that is
their ability to performthe required functions. This
i nspection, being substantially visual, then -
det erm nes whether each individual unit is to

SR8 et 890 LuutPlies BURINIS, dRTpiGspeing i

- dicing. hi Z, . indicated 15 [ ly in Fi
ammiicRton wiff Ehigk Iakts PRE"S8MeBky i ses two tracks

305a & 305b, each supporting a pair of chuck tables

SaidLhuck dale arfangemeiadapted o diosthe substratep intg singulated

linear direction, so as to pass by cutting stations
Blitahedd Biithin aThedetecminddgpatizhbirange®dy skiddbiclatable
designed to 20 also operate linearly, but at right

arghgesmént inbladitig £eiurality of chliek tabieksn t&WHiéh atd®aded the
conbi nation of the two noverments of the cutting

SIS 08 08 ek 308 et v
: %ﬁg%ﬂ'\%stfggg@bgidgiiggﬁé iuﬂﬁgtfro?rptﬁéqgul%?}é%s,taankg;es 300a
holding means for maintaining the relative position of the singulated units within
the predetermined spatial arrangement corresponding to their position within the
substrate prior to singulation;

said cutting means including blade cutting having at least one spindle, upon
which at least one blade cutter is located, associated with each respective track;
a flipper for flipping said substrates whilsf maintaining the predetermined spatial
arrahgement; |

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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A distinction of the enbodi mnent 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
i ncreased, the UPH is considgrably further increased
by doubling the capacity of the diving nmachine. 30 33

er B sfEARR ol B ety whSTkf e Khiek 18k ayanggpent i
e AT e R

directly contributing to the increase in UPH 5
iriepensient funatias. frommudtingeefaa pebistpate cwsancetbeneligkgdable. a
third enbodi ment. whereby the activities in each
station are nore closely defined. 34 Cains: 1. A
system for dicing substrates to produce sorted

i ngufid §ektem dcoording B claih wherdin st fdd R Swb ShutR&higg are
said substrates to a'rail system the rail system

19638 ot rFHREOL TRk B0 kP B e TR Cles and

dice the substrates i.nto si | ated, units hel i.thin
CorPatieryf e i Ele: Hrcashdrfuicit e BNt chtiek HLIET e

10 arrangenent including a plurality of chuck tables

on to which are | oaded the substrates, at |east one

chuck table | ocated and novabl e on a respective track;

£ut t i the system acgordingdolciainng wheseiorthe shiick talil@arrangement is
substrates, and; holding neans for maintaining the

ddipéd ¥eporhit thebading besubshatdLde thelat leastividitiuck tables as

an independent function from cutting of substrates on the another chuck tables.

5 The system according to any one of claims 1 to 4 wherein the cutting
means further including any one or a combination of laser cutting or water jet

cufting.

6 The system according to claim 1 wherein two or more spindles are

associated with each respective track.

7 The system according to any one of claims 1 to 6, wherein each spindle

uses a gang blade.
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the predetermned spatial arrangement corresponding to
their position within the 15 substrate prior to
singul ation; said cutting means including bl ade
cutting having at |east one spindle, upon which at
| east one bl ade cutter is |ocgted, associated with
each respective track; a flipper for flipping said
ubsty.at es wWhi | st taining t pre term ned
Tpar 1 U1E SstPadiniioNohy ai Stiafe T3 Zuigreinythe net block
separate and control individual units, and; a sorting
assgmbly Bides aAdersione relblek lacatecgn @ teast ﬁgaﬂmcéaor
units by efficacy. 35 2. The system according to
rapuement ohtbecdingulatedoimitsk t abl e arrangenent is
adapted to permit the | oading of a substrate on one
chuck table as an independent function fromcutting
of a substrate on another chuck table. 5 3 The system

@ccorﬁh@g éten%@edmﬂagvm%m vitlerbRARE ﬁew%o%h%%emmy

tables are located On a respective track tor novenent

e e R

system according to claim 3 wherein the chuck table
arrangenent is 10 adapted to permt the |oading of
substrates on the at |east .two chuck tables as an_

10 depbirieystenuaesardingrte siaigud or fgvberesuthere i aplusality s
anot her chuck tables. 5 The system according to any
toaeksof clains 1 to 4 wherein the cutting neans
further including any one or a conbination of |aser
cutting or water jet 15 cutting. 6 The system
according to claim1 wherein two or nore spindles are

PPSOCTRL §fsthi Bc&it lhgf Fﬁ hy ?vﬁerr@lﬁéhe ﬁ%t BIO-ERQ Icgt%ﬁi&? Bh the

according’to any one o

SIBH]‘&/ of tracke ard s%%nL%n%aﬁ')sj Staggered in position relative to net blocks

located on the other tracks.

12 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;

loading the substrates to a plurality of chuck tables, at least one chuck table
located on a respective track;

moving the chuck tables along the tracks, passed respective cutting means;
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8 The system according to any one of clains 1 to 7
wherein the net block assenbly includes at |east one
net block |ocated on at |east one track for novenent
of the singulated units. 5 9 The system according to
claim8 wherein the net blockgassenbly includes a
plurality of net blocks located on the at | east one

tem a rdln te claim8 or 9 erein
@ Etind StSfioy e Sheiirants b e GullnErRedts aifh
accor di ng to cla|n110 wherei n the net bl ocks |ocated
raﬁ'&tw@'ngpﬁ grrelative nositianfitbe Singulalgd dmits ithin gtRiggetesyined
in position relative to net blocks |ocated on the
spat@l atrapgerment sorresponding tel thieir pefiitdmyitbindbersubstrateoprior to
produce sorted singulated units, conprising the steps
sihgulatioadi ng sai d substrates to a rail system
dellverlng said substrates via the rail systemto a

Eﬁl? §a@@%§bﬁ?ét@§9\ﬁﬁ§mnalrﬁémn?&tl’@ SreRBtetAiitkd spatial
rates; | oading the substrates to a plurality of

é}?gﬁé ri]g}q es at | east one chuck table |ocated on a

rve track novi ng the chuck tabl es along t he
assed reépectlve cutti

racks,
Aot RSTaNASS KSR Hied atednblk 4 geppigte and control
cutti ngi nmeans, and; nmaintaining the relative position
iofividieal sinffgu@ndied units within a predeterni ned
spatial arrangenent corresponding to their position
sortihg randheategdritingithee mdivadualainitsisocad @t separate thenpipy efficacy.
sai d substrates whil st naintaining the predeterm ned
spatial arrangenent;

13 The method according to claim 12wherein 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.

14 The method according to claim 12 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.

15 A support device for supporting a set of integrated circuit units, the
device comprising :

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



delivering the singulated units to a net bl ock

assenbly to separate and control individual units,

and; sorting and categorizing the individual units so

as to separate themby efficacy. 10 13 The net hod
according to claim12 mhereirbéndividual chuck tabl es
~undergo the |oading, passing, singulating and

mai nt ai ni.ng. steps,i St. red sequence along.the .
 aofabeterainsstiadanled 5 FERRRI et RROrjamensA HdRsRLFaving
these steps. 15 14 The net hod .according to claim12
anerrayPfapertytesplgeed setasig %maasp@atie/ygr the regepsrs oidas frame
det ermi ni ng whet her each singulated unit falls within
when saixd ingertys 6f wihini s=ad fraose; non-ef fi caci ous or

whet her the singulated unit requires re-working. 20

~ ayabusmppests irdearifi@itichupBPELER Bf Saidakceses and apertures;
integrated circuit units, the device conprising a '

- JeRgh toabh 3R of 1R def emd%ggggtaggaq%@gt&m FREAAR is held

a soft nmaterial 1nsert,

su frape, said insert having an array of
5H@E%%&¥§H%N38@ﬂnso as to correspond with the recesses
of the frame when said insert is fit wthin said
frame; a vacuum nmeans in conmunication with each of
sai d recesses and apertures; 5 wherein. each unit of
the set corresponds to an aperture of the insert and
is held in place by the vacuum



