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A SYSTEM AND PROCESS FOR DICING INTEGRATED CIRCUITS
Field of the Invention 5The invention relates to the process of integrated
circuits and in particular, that part of process whereby the individual
integrated circuit units are diced or singulated from a substrate containing
many of said integrated circuits. Background of Invention In determining
the economic parameters for the designlof a singulation device for cutting
substrates |nto mtegrated circuit unlts two of the key criteria are the rate

capital cost of the deV|ce for performlng the actlon Tradltlonal singulation
devices provide for a linear path for the processing of a substrate from

loading the substrate to cutting and then unloading which also includes

intelehod dhgdnseapiensuch as checking alignment and cleaning of the

singulated units. 20To increase the UPH other devices incorporate parallel
linear paths whereby two or more substrates are loaded simultaneously

and undergo cutting and unloading together with alignment check and
dibammvgniisingoatesitietbearionssefthintsaratedusiceidtrabadiicpattignlar, that part of
instance, in order to have two substrates processed simultaneously, two

HBes e dikipigsalbe andividuildatesidted aiveusepaiistereutineg stasimgylated from a
incorporated. Due to 2 bottlenecks and other fixed delay in the process,
WPl rdtaing aryiel sydibiessatest ejtstdouble the UPH of the

single linear path machine mentioned previously. Nevertheless, the effect

is a market increase in the UPH. However, the downside is the extra costs

in providing multiple versions of each functional station. For instance, the
Background of Invention

In determining the economic parameters for the design of a singulation device for
cutting substrates into integrated circuit units, two of the key criteria are the rate at
which units are processed, measured in units per hour (UPH) and the capital cost of the

device for performing the action.

Traditional singulation devices provide for a linear path for the processing of a substrate
from loading the substrate to cutting and then unloading which also includes

intermediary steps such as checking alignment and cleaning of the singulated units.

To increase the UPH other devices incorporate parallel linear paths whereby two or
more substrates are loaded simultaneously and undergo cutting and unloading together
with alignment check and cleaning using multiple stations of the same functional
device. For instance, in order to have two substrates processed simultaneously, two sets

of dicing saws are required and so two separate cutting stations incorporated. Due to
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5extra cost of including a second cutting station to accommodate two

parallel substrate paths is significant. It would, therefore, be preferable if a

system were available that provided a comparable UPH to the parallel

system without the dramatic increase in capital costs. 10 Summary of

Invention In a first aspect the invention provides an assembly for cutting a

plurality of substrates into individual inteyyrated circuit units comprising a

first block for receiving a first 15 substrate, said first block movable

Betiteasle finst idhelidcpdsilen ia fretatigrshdhe NSt odondratiparalta aystem is

first cutting zone; a second block for receiving a second substrate, said

setonttplderisotlubleiétwe dit ssste thteadinid posmdre ansatione previously.

aligiunent inspection station and a second cutting zone; a cutting device

fIpearthalys. shosifaes inomeakadisarsate dratealoirduitismey Satbictderrgide is the

device movable between 20 the first cutting zone and the second cutting

£5Ha, Wil BPENGHins mwEplecrap s Riccrsh denstinnahgfalienalifamiastence, the

of a substrate positioned on either the first or second block, said alignment

Fidhe ca8nCd disdeding\hBre e RIERS RS HligRPRBHR SR biBPatali)substrate

and the second alignment inspection station. 3 In a second aspect the
hifoHBHORIEs a method for cutting a plurality of substrates

It would, therefore, be preferable if a system were available that provided a comparable

UPH to the parallel system without the dramatic increase in capital costs.

Summary of Invention

In a first aspect the invention provides an assembly for cutting a plurality of substrates
into individual integrated circuit units comprising a first block for receiving a first
substrate, said first block movable between a first loading position, a first alignment
inspection station and a first cutting zone; a second block for receiving a second
substrate, said second block movable between a second loading position, a second
alignment inspection station and a second cutting zone; a cutting device for cutting a
substrate into individual integrated circuit units, said cutting device movable between
the first cutting zone and the second cutting zone, and; an alignment inspection device
for determining the alignment of a substrate positioned on either the first or second
block, said alignment inspection device movable between the first alignment inspection

station and the second alignment inspection station.
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into individual integrated circuit units, the method comprising the steps of:
placing a first substrate on a first block; moving said first block between a

first loading position, a 5 first alignment inspection station and a first

cutting zone; placing a second substrate on a second block; moving said
second block between a second loading position, a second alignment
inspection station and a second cutting Zone; moving a cutting device

between the first cutting zone and the second cutting zone for cutting a
substrate, and cutting the first or second substrate into integrated circuit
Ihrsoenadh Jseegbthnisxmtion panedeegpuethas flast ortdegonel wriditingfaubstrates
alignment inspection device between the first alignment inspection station

Hie tnd vdeahintagrisb atrtmspastionteamsthad commigingirietsteps of: placing a
alignment of the first or second substrate when located in said respective
HiRfrivhstrataion sy Heekomewing Wik Enptladkt taevesenion tosding position, a
various embodiments will use interchangeable language in describing the
{isvicliennry inspariieantationsipe farsterding Feup ttactnmayaernddabstrate on
chuck table or other similar device. The cutting process defined by the

hirridPIngy mosive sridnyidlac Sstirretetmreendiligding resiing, a second

and dicing may be used interchangeably when considering linear cutting _
B SURFRLBRPSROITRERBS AN iAVEFN AUl BB IS dROBIRSr T RMiGE device
techniques, including laser cutting and water jet. Where systems of the

prisrest: ey SHHARE IFnesr 45K Ea SeSRiss i reagv iy 5BagaMspbstrate, and

paths which individually are linear, the present jnvention provides for i )
cutting the first or second substrate into integrated circuit units when located in said

zone; respective first or second moving an alignment inspection device between the first
alignment inspection station and the second alignment inspection station and
determining the alignment of the first or second substrate when located in said

respective alignment station.

The following description of the invention and its various embodiments will use
interchangeable language in describing the various parts. For instance, a block for
receiving substrate may include a chuck table or other similar device. The cutting
process defined by the invention may involve dicing saws and so the terms cutting,
sawing and dicing may be used interchangeably when considering linear cutting of said
substrates. The present invention may also include other cutting techniques, including

laser cutting and water jet.

Where systems of the prior art rely on purely linear process steps or alternatively
parallel paths which individually are linear, the present invention provides for

overlapping processes which may rely on singular capital equipment rather than provide
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overlapping processes which may rely on singular capital equipment
rather than provide 4 multiple duplicates of said equipment whilst still
maintaining a UPI-1 of a comparable level. In a further embodiment, the
assembly may further include a cleaning station to which the first and
second blocks may move. For instance, on completion of the cutting
stage, the block may move to a cleaninf) station whereby the surface of
the substrate exposed during cutting of the units undergoes cleaning. Said
Relmisgplicatrs e ddnrertnpemendiles stlhmainiaiping: gdidHinof a comparable
conventional systems, cleaning of the integrated circuit units after cutting
{e¥gbne by the cutting device which uses liquid, often water, to 10 assist in
the cutting. Thus, after the cutting process, the water associated with the
saws are used to then clean the integrated circuit units. This, of course,
leads tq the cutting cycle lasting beyond the cutting stage and extending ,
1B 2iBaAGeBITBYAInE & TP Seibi beparsads drelgssipattiggon to which
tation following the cutting action, the cutting saws may then move to the
EXBIGAE srePR ﬁ&%ﬁé@%ﬁ%&i MTEdRER A8 $eMREatingag criting stage,
tg:ag be the longest period in the process, b)g)reducinlgéthe cutting cycle
fr U rRROUAISr thé EledigEhiate PSS PEdhe s Hads e Wi g exposed
utting cycle and so increase the UPH of the overaillfi%s-isembly. Onreturn . .
GHRE BIBERE ) H1EiP BHo Ml SERRIOH AR ol SRt B EanaY iglude Subjecting
ntegrated 2Q c%(f:éjit units from ihe block, each block may be cleaned .
BEARHR HEeHH i '8HEA FererrB LI E R U SXRIRGS: AGRming of the integrated

conventi&ga}?s stems, jig.cleaning occurs through returning gle,bloc to
ati t

SEUT RIS Sl SIS A e B P et B e it ke ater to
tti .As th tti ied by this ji leani h. ,

R B U8 1 B ORI E S SEEGT S A 0" SR 810G Bl B e savs

the 5 ice. By i ti di tcl i tati f .

s e o G U Bt e D LB i do the cuting

invention, the cutting,saws, arc not occupied during jig cleaning and so, . ..
S S S 5 D ACEUR S A 9 SRR M i «

cleaning station separate from the cutting station following the cutting action, the

cutting saws may then move to the next block and commence cutting immediately. As
the cutting cycle may be the longest period in the process, by reducing the cutting cycle
through removal of the cleaning phase may reduce the bottleneck in the cutting cycle

and so increase the UPH of the overall assembly.

On return of the blocks to their original position and following removal of the integrated
circuit units from the block, each block may be cleaned again. This action is often
referred to as “jig cleaning”. Again in conventional systems, jig cleaning occurs
through returning the block to the cutting station for further cleaning by the water jets
associated with the cutting saws. As the cutting saws are occupied by this jig cleaning

phase, they are unavailable for further cutting action and so, reducing the UPH of the
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5 in a further embodiment, the assembly may include a third block for

receiving a third substrate, said third block movable between a third

loading position, a third alignment inspection and a third cutting zone. In

this case, the cutting device may also be movable to the third cutting

zone, and the alignment inspection device movable to the third

10alignment inspection. In this way, thedcapacity of each station may be

further maximized, or alternatively, the UPH increased. it will be clear to
fruickill&y peremotnguniiseisRicksanag batiprisebanith frransduertbegppaws in
delivering substrates including each block. The process may therefore be
jereidrasssisih dhiy e hedionshiodatbeeRrssad dineimaloniotie Fytiagisaws are not
further embodiment, there may be several blocks, each having a substrate
PSR drarate, ha¢lsari arshite WY SARBNESCHEpE Qo }B1EsteTen a second
assist in the UPH and/or to prevent bottlenecks in the process, an

Yadkional cutting device may be 20 incorporated. Thus, for several such
blocks, there may be an optimum number of cutting devices to meet the
requirements of the designer. Still further, there may further be additional

inspection devices, again to accommodate several blocks and cutting _
Iged ifiuthe embodiment, the assembly may include a third block for receiving a third

substrate, said third block movable between a third loading position, a third alignment
inspection and a third cutting zone. In this case, the cutting device may also be movable
to the third cutting zone, and the alignment inspection device movable to the third
alignment inspection. In this way, the capacity of each station may be further

maximized, or alternatively, the UPH increased.

It will be clear to the skilled person that further blocks may be added, with the sequence
of delivering substrates including each block. The process may therefore be further

staggered to accommodate each additional block.

In a still further embodiment, there may be several blocks, each having a substrate
placed thereto, and each movable to cutting and inspection zones. To assist in the UPH
and/or to prevent bottlenecks in the process, an additional cutting device may be
incorporated. Thus, for several such blocks, there may be an optimum number of cutting

devices to meet the requirements of the designer.

Still further, there may further be additional inspection devices, again to accommodate

several blocks and cutting devices.
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Thus, for a known rate of cutting and alignment inspection, to achieve a

desired UPH, it may be possible to calculate the optimum number of

cutting devices and alignment inspection devices to meet this criterion. As
these functional devices within the overall 5 assembly number less than

the number of blocks, such an embodiment of the present invention is

distinct from the parallel system of the grior art, whereby each block
corresponded to a cutting device and alignment inspection device.

Further, it may yield a considerably higher UPH than that of a single

substrate device, and so provide distinct advantage over such systems. |0
Fbvsliisteakiverpurgosdsoitiyg andxigmendritsodithenttofshistyasystand UPH, it
may incorporate five blocks operating with three cutting devices and two
alfghhsepospidie dtorrldelite handmtanthis mxreene Exattipe deuicénvoidealignment
operational difficulties, it demonstrates the breadth for which the present
invieastion draycpe texieast dald redieiértoAsheseidensiipifit davisensfittindhe overall
the prior art. In a third aspect, the invention provides an assembly for

apembly prurhityl e shipsttheesvimieinafitskisintegate duibodimantoof the present
comprising a first block for receiving a first substrate, said first block

vRaiise bewidira fiese 1GipRIPissitusiamdod tinst pueingt20/kerby acach block
second block for receiving a second substrate, said second block movable
sutREonded de oriitngidey isesiie reigrmevieitsnectonidgviend uatentitgnay yield
device for cutting a substrate into individual integrated circuit units, said

eaans esblodigbonbiRtbBorcbatipbarivinigtetingimspnd aiertiadeeoreyvide distinct

cutting zone.
advantage over such systems.

For illustrative purposes only, an extreme embodiment of such a system may
incorporate five blocks operating with three cutting devices and two alignment
inspection devices. Whilst this extreme example may involve operational difficulties, it
demonstrates the breadth for which the present invention may be extended in order to

provide significant benefit over the prior art.

In a third aspect, the invention provides an assembly for cutting a plurality of substrates
into individual integrated circuit units comprising a first block for receiving a first
substrate, said first block movable between a first loading position and a first cutting
zone; a second block for receiving a second substrate, said second block movable
between a second loading position and a second cutting zone; a cutting device for
cutting a substrate into individual integrated circuit units, said cutting device movable

between the first cutting zone and the second cutting zone.
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7 In a fourth aspect, the invention provides a method for cutting a plurality

of substrates into individual integrated circuit units, the method comprising

the steps of: placing a first substrate on a first block; moving said first

block between a first loading position and a first cutting zone; placing a

second substrate on a second block; moving said 5 second block

between a second loading position and a second cutting zone; moving a

cutting device between the first cutting zone and the second cutting zone
flor 2 tidting aspabstiatanaadionting i firsiahcecondusibgstiaiRiialy of substrates
individual integrated circuit units when located in said zone. 10In a fifth
aspecidividinyantgntpdovices asosfitg systeed fosspringimegraisdof: placing a
circuit units comprising a dry block for receiving the units from a bulk unit
pickeybatfust oettdine bhrdecaiwhgadicstibatblook $ettagits, Satd distipeposition
table movable between a first receiving position and a first sorting

poditionrsa secmydznetiabteifar recsiviny atseeoadhaichahdnibcgaithoving said
second net table movable between a second receiving position and a 15
sesondhdorkirvasitcnsaoed( d sddon ddsitionniipickecdod dettwegingreaishoving a
respective first and second batch of units from the dry block an idle block,
avidisg dsetpadrety feonthih dist eustogk 2onth erfir shandesadandtingt zaiefdr cutting a
whilst in respective first and second receiving positions. 20 Brief

Bbstdfsti ondOfubiegving Sitttveitl dsecndrpbsient iotiuitidévidesicnbestited circuit units
present invention with respect to the accompanying drawings that
Whstrfeeapwskiiskihrrasgements of the invention. Other arrangements of

the invention arc possible and consequently the particularity of the 8

In a fifth aspect, the invention provides a sorting system for sorting integrated circuit
units comprising a dry block for receiving the units from a bulk unit picker; a first net
table for receiving a first batch of said units, said first net table movable between a first
receiving position and a first sorting position; a second net table for receiving a second
batch of units, said second net table movable between a second receiving position and a
second sorting position, and; a second bulk unit picker for delivering said respective
first and second batch of units from the dry block an idle block, and subsequently from
the idle block to the first and second net tables whilst in respective first and second

receiving positions.

Brief Description Of Drawings

It will be convenient to further describe the present invention with respect to the
accompanying drawings that illustrate possible arrangements of the invention. Other

arrangements of the invention are possible and consequently the particularity of the
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accompanying drawings is not to be understood as superseding the

generality of the preceding description of the invention.  Figure 1is a

plan view of a system according to one embodiment of the present

5invention; Figure 2 is a plan view of a system according to a further
embodiment of the present invention; 10 Figures 3A, 3B and 3C are

various views of a chuck table arrangergent according to a further

embodiment of the present invention; Figure 4 is an elevation view of the
gicingpangisgrding segticnswfta dystedeatcoddingstpadeding srlpedimdng of the
of the present invention; 15 Figures 5A and 5B are sequential steps in a
pfecstimg PdrscepE@cebiikinigwenddorther embodiment of the present

invention;  Figures 6A, 6B and 6C are various views of a sorting system
according to a further 20 embodiment of the present invention; Figure 7 is

an elevation view of a sorting system according to a further embodiment

Bfgwre prasentnlaveniion; o Figyres184cc8Bli8C tand@Deareodarionis ofetivs present
of net tables according to a further embodiment of the present invention.
invention;

Figure 2 is a plan view of a system according to a further embodiment of the present

invention;

Figures 3A, 3B and 3C are various views of a chuck table arrangement according to a

further embodiment of the present invention;

Figure 4 is an elevation view of the dicing and sorting sections of a system according to

a future embodiment of the present invention;

Figures 5A and 5B are sequential steps in a cleaning process according to a further

embodiment of the present invention;

Figures 6A, 6B and 6C are various views of a sorting system according to a further

embodiment of the present invention;

Figure 7 is an elevation view of a sorting system according to a further embodiment of

the present invention;
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Figures 9A to 9D are various views of an unloading assembly according to

an 5embodiment of the present invention, and; Figures 10A and 10B are
elevation views of an unloading assembly according to a further

embodiment of the present invention. 10Description of the Preferred
Embodiment The invention relates to a means of increasing the rate of

units per hour (UPH) without a marked fhcrease in capital equipment. In
affecting a device that meets the present invention, it is likely that

Hagitisndhe @BprdEntnd réfuiredvtoimaneiever sfibstratbietodtveting to a further
required position. Further, in order to duplicate the function of individual
dabiodisowitiih theeposserdlisystéon, these may also need to move and,

therefore, control systems and linear rails may increase the costs of the

device over a simple single substrate system. Nevertheless, it is further

likely that embodiments of the present invention may have reduced capital
EgsteebetAute 8Dthadnereiase niage of devicesosdoty assseittilyg sawsdfg to an
and so, not requiring multiple versions of the same functional device.
Thbedimere tthbpdiseetinteatpresant;invention provides for processing

multiple substrates at approximately the same time, with the stages of the
process for each substrate staggered so as to better utilize the available
equipment. Whilst the first substrate undergoes alignment checking and
Hgwreutivy, adeddhdusublstiratiotarichs lohdeduatadrepasedifoly Bodbrding to a
dicing stage. Thus, the invention provides the advantage of reducing the
Bstheteahsiinend efibewienhithenieem such as multiple dicing saws

whilst maintaining a UPI-1 which is greater than that of a single substrate
system, and may be comparable with the CIPH of a parallel system

through better utilization of the available equipment.
Description of the Preferred Embodiment

The invention relates to a means of increasing the rate of units per hour (UPH) without a
marked increase in capital equipment. In affecting a device that meets the present
invention, it is likely that additional equipment is required to maneuver substrates to the
required position. Further, in order to duplicate the function of individual devices
within the overall system, these may also need to move and, therefore, control systems
and linear rails may increase the costs of the device over a simple single substrate
system. Nevertheless, it is further likely that embodiments of the present invention may
have reduced capital costs because of the increase usage of devices such as cutting saws
and so, not requiring multiple versions of the same functional device. Thus, in one
embodiment the present invention provides for processing multiple substrates at
approximately the same time, with the stages of the process for each substrate staggered
so as to better utilize the available equipment. Whilst the first substrate undergoes

alignment checking and then cutting, a second substrate can be loaded and prepared for
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5 Figure 1 shows a device 5 arranged to provide these advantages. The

device 5 is divided into two separate sections being the dicing section 10

and the sorting section 15. At one end, a loading station 20 loads

substrates to a frame turntable 25 which reorients the substrate from the

loading position to the dicing position. The substrate is engaged 10 by a

frame picker 40, having a camera 35 attached thereto. The camera

checks the position of the substrate on the table 25 to ensure it is correctly
digniedrpriente baihgseigagedinoih g isaries piekad dhtdhe Sragrigickehc cost of
40 delivers the substrate to one of two blocks arranged to receive the
substratedeinicthisvihse tobh wektdablesbs bihllgnending: WAOR hkistageiifaining a
the process. The chuck tables are located at a first loading 15position,
WRidhvibrdihessgiesegubm descoiptionngill bebdefired asiherarigiiabe comparable
position". Also within the dicing section 10 is a cutting saw 47 and an
alignthehiibspeeporaiie\igstelB thotpbbeie hidieanauofebctavitiablesdidepment.
for selectively sliding between two zones. Further located within the

cutting section 10 is a cleaning station 49a,b. 20 Each of the chuck tables

45, 50, are arranged to move upon linear slides so as to coincide with
Eaphrofltsbouttingl senecieaningestatioparvitlaliirseend vaspeetionTevidssice 5 is
The cutting saw 47 can only accommodate one substrate at a time and,
therdddratortust stiveafrovact dirsbelntg nige zbrie gwvictivadif cidé sheitbrampaiattion 15.
upon the rail, servicing the 11 first chuck table and a second cutting zone
Adinotdind withadipgistatinrt3é taildsfaiistsatcona chiuoketabteaie ASraihmgly reorients
the cutting saw 47 slides backward and forth between the two cutting
Hnaddegertingthp dvadihthasktiok tabhe iliissepeisingnat Thatstibsecate is engaged
Similarly the alignment inspection device 48 moves from a first alignment
Inspettiore Bigkatidn iy Becerndiakyn dintingpdctionestatidihe camera checks the
corresponding to the first and second chuck tables Accordingly, the

Bligitieteaf ispadibata@nthslidd Atk andstoettit hewerntthelagigednentr to being
inspection stations depending upon which chuck table it is servicing.

e lvatingistatanckenddin This Eambodiskent8rddinedsithpladesand to one of

therefore, the
two blocks arranged to receive the substrates, in this case, chuck tables 45, 50

depending upon the stage in the process. The chuck tables are located at a first loading

position, which for the subsequent description will be defined as the “original position”.

Also within the dicing section 10 is a cutting saw 47 and an alignment inspection device
48, both of which are mounted to linear slides for selectively sliding between two zones.

Further located within the cutting section 10 is a cleaning station 49a,b.

Each of the chuck tables 45, 50, are arranged to move upon linear slides so as to
coincide with each of the cutting saw cleaning station and alignment inspection device.
The cutting saw 47 can only accommodate one substrate at a time and, therefore, must

slide from a first cutting zone which coincides with a point upon the rail, servicing the
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cleaning station associated with the first chuck table has a cleaning

portion 4% for that chuck table and a second portion 49b for the second

chuck table. It will be appreciated that other embodiments of the present
invention may have a single cleaning portion located upon a linear slide

similar to the cutting saw and alignment inspection device 15whereby

cleaning is also moved selectively. Each chuck table 45, 50 is arranged to
deliver the substrate to inspection station 48 before them passing to a
tutishusiatidne4and ml eremdocattiemmimg setiollt@aviiiBeqausedhehe rail of the
substrates are delivered one at a time, the processing of any one

seslosgatevizk 20dmgderediingblahonubitgsmed solbdtsdieckwadend forth between
embodiment of the process, during the alignment inspection 48 stage, or
Hieehativehnglannes thepending phesevhithackeckrdbde bstratersidoaeti ot time.
the second chuck table 50. On completion of the cutting stage of the first
Supsadreththal fissner Mpshtine detien 4Rovetad filveciefiningligationt48spection
whereby material collecting on the surface cut by the cutting saw is

flatire i anesgorh alitaaring istagetcacdasionjsorsainrdifade dieHérgand second
substrate with jets of air and water so as to remove the particulate matter.

ek tableyst Asendingly, clbardtamaanitintpestitons Shavdbcbidd dabktené forth

may
between the alignment inspection stations depending upon which chuck table it is

servicing.

The cleaning station 49a,b in this embodiment are fixed in place and therefore, the
cleaning station associated with the first chuck table has a cleaning portion 49a for that
chuck table and a second portion 49b for the second chuck table. It will be appreciated
that other embodiments of the present invention may have a single cleaning portion
located upon a linear slide similar to the cutting saw and alignment inspection device

whereby cleaning is also moved selectively.

Each chuck table 45, 50 is arranged to deliver the substrate to inspection station 48
before them passing to a cutting station 47 and then to a cleaning station 49a,b. Because
the substrates are delivered one at a time, the processing of any one substrate is

staggered in relation to the next substrate.

In one embodiment of the process, during the alignment inspection 48 stage, or
alternatively, during the cutting phase 47, a second substrate is loaded to the second

chuck table 50. On completion of the cutting stage of the first substrate, the first
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5 be delivered to the second cutting zone, to coincide with the cutting saw

47, which slides from the first cutting zone. The substrates follow the path
through the system staggered from each other by a period set to meet the
objectives of the designer. To aid in the cutting process, liquid, (Alen water

is provided as a means of aiding the 10 cutting, acting as both a lubricant

and a coolant to maintain temperature Within the cutting zone. Systems of

the prior art use this water supply as a means of cleaning the substrate

affestitite tuthiery proedss aine dlecthiay veitton thed ndividbal integrdtedieistu on the
units are removed from the block, the block is then returned to the cutting
seniate clgdrytie btk gksowis assligdcteayingheltieaanigattsitioa tekesutgects the
cut the substrate is a 15 significant time period in the overall process.
Withooolertiont sydtemte usitigjeiatef fiomtheatetting sutfacentovbatie particulate
clean the integrated circuits and also to later clean the block, extends the
timidefor Wivichhth&stitigtsoe iselane onteailablestetaitmgnithecsubstiatieate may
20The advantage of providing a cleaning station 49a, 49b is to first clean
tieedslivstreaitaca it sedoad thetngtmpsaty froimettits wiotivibe andtiagesawh6h which
the integrated circuit units are removed from the block, the same cleaning

shigge rfuogn (e chrstbeutisegl Fongigltie antrgratgaifolwithdut ipatrfdniogevithe system
the normal hmetion of the cutting saw. Accordingly, the 13 availability of
srsgemihf wawadhathsally eutesisidsteatesrisesidneitibaatiyv e crbtheatt byner.
removing the unrelated cleaning task from the device. One objective may

be to minimize the down time of any one or several stations within

To aid in the cutting process, liquid, often water is provided as a means of aiding the
cutting, acting as both a lubricant and a coolant to maintain temperature within the
cutting zone. Systems of the prior art use this water supply as a means of cleaning the
substrate after the cutting process and further, when the individual integrated circuit
units are removed from the block, the block is then returned to the cutting saw to clean
the block (known as “jig cleaning”). The actual time taken to cut the substrate is a
significant time period in the overall process. With convention systems using water
from the cutting surface to both clean the integrated circuits and also to later clean the
block, extends the time for which the cutting source are unavailable to cut another

substrate.

The advantage of providing a cleaning station 49a, 49b is to first clean the substrate and
so free the cutting saw from this activity and later, when the integrated circuit units are
removed from the block, the same cleaning station 49a, b can be used for jig cleaning

again, without interfering with the normal function of the cutting saw. Accordingly, the
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5 the device. Another objective may be to limit the bottleneck experienced

at any particular stage. In this case, emphasis may be placed upon

maximizing L:PH rather than maximizing the usage of any particular

stage. As with similar processes, a substrate may follow the process of:
10i)Loading (40) ii) checking of alignment (48) iii) cutting (47) cleaning

of diced units (49a, b) v)unloading (60) {B5cleaning ofjig (49a, b) A key

feature of the invention is the ability to run two substrates in parallel but
healiabiHtstag gesech ntpmenaemneniiychuthaibamvites Al gbiigeiatipiscadased by
the device 5 are at an optimum capacity or alternatively to operate the
devicégoiasuoreaxicizeniigithsndaa 20 dmaid bottlenecks at critical

points within the process. For instance, of the above mentioned process

steps, cutting may be of the greatest duration and so loading of the

second substrate to the second chuck table 50 may be delayed until
Cuttingjoftilve firsy buhstrateiisimnthindow ortings eDmmenced sTie Saetaiths within
substrate can then undergo

the device. Another objective may be to limit the bottleneck experienced at any
particular stage. In this case, emphasis may be placed upon maximizing UPH rather

than maximizing the usage of any particular stage.

As with similar processes, a substrate may follow the process of:
1) Loading (40)
i) checking of alignment (48)
iii) cutting (47)
iv) cleaning of diced units (49a, b)
V) unloading (60)

Vi) cleaning of jig (49a, b)

A key feature of the invention is the ability to run two substrates in parallel but having a
staggered commencement such that any or all of the stations of the device 5 are at an
optimum capacity or alternatively to operate the device so as to maximize UPH and so
avoid bottlenecks at critical points within the process. For instance, of the above
mentioned process steps, cutting may be of the greatest duration and so loading of the
second substrate to the second chuck table 50 may be delayed until cutting of the first

substrate is imminent or has commenced. The second substrate can then undergo
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14 loading and alignment so as to be ready for cutting on completion, or

have a short delay prior to the cutting station being made available. In this
embodiment, the movement of the substrates on the chuck tables 45, 50

is 5 achieved by moving the various stations 47, 48 to the chuck tables
themselves. That is, the first and second chuck tables 45, 50 operate

along rails or other means to move theIsubstrate to designated alignment
inspection stations 48 and cutting stations 47. The device thither includes
biditkeanid plaken60 moving oegls tommtorzran eoithplhgod,®frhave pidicet delay
40 to collectively engage the singulatcd integrated circuit units from both
thofitsttas dusidep sidteinbkingbles 4 syBBibihe units are passed through a
cleaning box 65 and deposited on a dry block 70. The units are then

passed through a flipper 90 and edge block, 95 before being delivered 15

to a first net block 80 or a second net block 100 in an inverted orientation.
Erdhishemb athiensitig ilstedovaitsiolfntlze paradtedtoatbontherebycihdabilss rikst, S0 is
block is delivered to a pair of twin rails 118, 120, 125 upon which unit
prbleteddperaeing deposiopiiiitions diitd S theechago tab eatthgoristves. That is,
identified by trays 142, 152. Similarly the second net block 100 may be
pestishen sswndorbrgatdlasstbortionsrat tlimaitsis3g, atBs: 1rens to move the
20having corresponding unit pickers for again picking up individual units
sebYEpe i destaratetalepmeacinpertian staneas gl chisingstetiensd 7.

have discreet rails upon which they can collect individual

The device further includes a bulk unit picker 60 moving along a common rail with the
frame picker 40 to collectively engage the singulated integrated circuit units from both
the first and second chuck tables 45, 50. The units are passed through a cleaning box 65

and deposited on a dry block 70.

The units are then passed through a flipper 90 and edge block, 95 before being delivered
to a first net block 80 or a second net block 100 in an inverted orientation. From here,
the singulated units follow a parallel path whereby the first net block is delivered to a
pair of twin rails 118, 120, 125 upon which unit pickers operate to deposit individual
units into the various categories identified by trays 142, 152. Similarly the second net
block 100 may be positioned so as to engage a second set of twin rails 130, 135, 136
having corresponding unit pickers for again picking up individual units for deposit to

the category trace 147, 152.

Accordingly the trays each have discreet rails upon which they can collect individual

units from the two sets of parallel rails for eventual depositing to end bins 140, 145,
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15 150. Here, "good" units may be deposited into two bins 140, 145 with
"rework” units deposited to a third bin 150 and "reject" units deposited to a

final bin (not shown) for disposal. 5 Figure 2 shows an alternative plan of

the device 6 according to a further embodiment of the present invention.

This embodiment may be advantageous small units below 4x4 to 0.5x0.5,

given the added clearance about the uniifs for the various unit pickers, as

will be described in more detail below. 10The difference lies in the dry

btk Her¢h&gembodinte ntagf teigieredited $imglevdriibtotk07Q4&ceitteSral@k”™ units
the integrated circuit units from the bulk unit picker 60. In Figure 2, two dry
BipokgiOm, b tieddrovidddandtljectinitaithvdeakhedvwe anfitg i (ddtishown) for
division facilitates the split of units between the two net tables 80, 100
ashesalhan collecting from a single supply of units as in the embodiment

Figure 1. 15 The foregoing has described a device according to one
embodiment of the present invention. Figures 3 to 10 further describe

various features of the device and will be described in more detail. It will
Bigaisptsbiamscinraltatre ttievidendgsihdbbibe feivésndieplly ofigther embodiment of
embodiment of the present invention with other arrangements possible. 20
thignresemt shisween Bhéy atidediithet chuickeadientrsagemantlwngsdmpiavetx4 to
substrates are received and placed within the cutting section and then

Pehsbve digerad e dicd idanmsadsetimaictbanint BiotheoBiriae Aftdmickdings will be
the substrate 210 to the turntable 25, the substrate is rotated so as to be
flesprebed e araiRgletdietomthe cutting section later in the process. A

frame picker 40 moving along a linear rail 55 can move proximate to the
turntable 25 so as to inspect the substrate 210 using a camera 35. Once

the parameters have been identified, the frame
The difference lies in the dry block. In the embodiment of Figure 1, a single dry block

70 receives all of the integrated circuit units from the bulk unit picker 60. In Figure 2,
two dry blocks 70a, b are provided with the units divided between the two. This
division facilitates the split of units between the two net tables 80, 100 rather than

collecting from a single supply of units as in the embodiment Figure 1.

The foregoing has described a device according to one embodiment of the present
invention. Figures 3 to 10 further describe various features of the device and will be
described in more detail. It will be appreciated that the device described herein is

merely one embodiment of the present invention with other arrangements possible.

Figure 3A shows an elevation of the chuck table arrangement whereby the substrates are
received and placed within the cutting section and then removed so as to be cleaned by

the cleaning block 65.
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5 picker 40 engages the substrate using a vacuum source and places the
substrate on to either the first chuck table 45 or the second chuck table 50
depending on which chuck table is available. As the devices processes

the substrates sequential, the frame picker 40 will alternate between

placing a substrate on the first 45 then second chuck table 50. 10If the
substrate 210 is the first to be processead, it will be delivered to the first

chuck table 45 and if the second to the second chuck table 50. It is this
alfenniatidon plheanmientand2¢0 petheitsithetdtatyatedpborassingaftédeso as to be in
substrates relative to the previous and subsequent substrates. The timing
dfeerchuclitahles tdfrS0canttiensbeiam dngednsthaptodereciselyrplac@icker 40
the timing of the substrate entering the cutting section. Alternatively, 15
theviinginlpod thiensaibstilalé vdthinoteppostess ayibeuafabiettdnsofathe inspect the
loading assembly 20 or further still, by the frame picker 40, selecting the
timhetfaie\Rihfthsing sudastratels transtetregframethe tuvidivlend8datitfied, the frame
chuck tables 45, 50. The chuck tables 45, 50 themselves are shown in
PiguredBBrgmeb S e Thubtalesising 20 sotatalbleuscethad Ipbites docasbdoate on to
the cutting saws within the cutting zone 47, and so both x and y oriented
etbsrattee difettbd cR tlaltofS cantladsw danilicitecin spdetishdf doylithe aevibesh chuck
17 The process involves the placement of a substrate on the first chuck

talylie i4 BveHateth s itht alesposigdoeeskhes diganbehaiespeptioni 48 thhdrame picker
cutting 47. The chuck table 45 is rotatable so as to permit access to any
pointloal eraatebstretenaflbotiztheubliiatnentloa finst 4 4 &hamdedrard gttiry table 50.
source 47 so as to fully process the substrate. The first chuck 5 table 45

then moves to the cleaning station 49a whereupon the cut substrate is

cleaned through subjecting the top phase to water and air jets so as to
tethevallpdraieta it im Heefifsiriocbicfipnressadhgtor tHebsulssivated Thdhfirdirst chuck
chuck table then returns to its original position. After commencement of

trd pdcuskinghefsaseritdp shb saenad ghukoiabls iostitis iHiglaemasingplacement
second chuck table 50 and delivered to the alignment camera 10 48, the
viliighopsouiisethy dneeiresl prerssain® vt shorunst aiRsartlag stavoma gevigus and
noted, the alignment camera 48 and the cutting source 47 are located
HiksAgysrAsEPsinicso BRadBimhgbtheethpdsitblestbice: eantherrhs atreyged so as
are processing the first or second chuck tables 45, 50. The cleaning
arierssbdoes tBeitedngabity subsitabe eacrringdheorrsdpe Rertigro téematively,
first chuck table 45 and a second portion 49b corresponding to the
thedimgrgadibe Rubsratg gvithin the process may be a function of the loading assembly

20 or further still, by the frame picker 40, selecting the time for which the substrate is

transferred from the turntable 25 to the chuck tables 45, 50.

The chuck tables 45, 50 themselves are shown in Figures 3B and 3C. The tables are
rotatable so that better access for the cutting saws within the cutting zone 47, and so
both x and y oriented cuts are effected. Rotation can also facilitate inspection 48 by the

device.
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On return of the chuck tables 45, 50 to the original position, the singulated
integrated circuit units are then engaged by a bulk unit picker 60 ,

travelling along the same linear rail 55 as that of the frame picker 40. The

bulk unit picker 60 is arranged to engage the 20 units, as a batch from

either chuck table 45, 50 and deliver these to the cleaning box 65.

Whereas the cleaning stations 49a, b hdve cleaned one surface of the

inteated circuit units, the cleaning box 65 is able to clean the opposed
Shefatecess thedhtegtatedachmeittufitssabstrivevoarnbadest ichtiok tabiepiSkehich then
and so the underside becomes accessible by a 18 cleaning device.
Burinepeitedite diahdignettgdobeitianing peinrte setimmdrigliesbibckridble 45 is
5B. The integrated circuit units are then delivered to a dry block 70 as
KHatallsnsFigaire Hespticeessdaliveny toihe diipper athsinatcedfddiodkoslignment
The means of delivery of the integrated circuit units involve a second unit
porer #8Gudhibh snbinsssalong 4/ secorid ividapraile?s tha subgtthier The first chuck
embodiment, the second unit picker may also travel along the first linear

tehl a45ihee mazesop i [nhesningib B axidadirpievierythesouasiostiatelsscleaned
the net tables 80, 100. However, in this embodiment the first linear rail 55
Bershtsagking dhsl ok Mosseingvetier Andhidsiesemaspiaenhenk pait pibkematter
60. Movement of the singulated integrated circuits is then subject to the
fapnddfinm piekas piohesubsivels dhthEmitelralethbieciienumttomeo tite original
dry block to the flipper 90 and subsequently to either the first net block

PaBiEoso o seuBmeEBClofable PoTeadngithftiheddiivespbitials, a second
substrates to the first and second chuck tables 45, 50, the second unit

PlerEre 1o plaerdioBrd ericeniisdanacahde bRl idcivand iedtisg fiasment camera

With reference to the cleaning box 65, Figures 5A and 5B show the
ﬁogy‘sglgg@,ghwﬁrce 47 and finally to the corresponding cleaning station 49b. As

noted, the alignment camera 48 and the cutting source 47 are located upon parallel rails
so as to change their position subject to whether they are processing the first or second
chuck tables 45, 50. The cleaning station however is fixed, having a first portion 49a
corresponding to the first chuck table 45 and a second portion 49b corresponding to the

second chuck table 50.

On return of the chuck tables 45, 50 to the original position, the singulated integrated
circuit units are then engaged by a bulk unit picker 60 , travelling along the same linear
rail 55 as that of the frame picker 40. The bulk unit picker 60 is arranged to engage the
units, as a batch from either chuck table 45, 50 and deliver these to the cleaning box 65.
Whereas the cleaning stations 49a, b have cleaned one surface of the integrated circuit
units, the cleaning box 65 is able to clean the opposed surface as the integrated circuit

units are now engaged to the unit picker and so the underside becomes accessible by a
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the singulated integrated circuit units are cleaned prior to delivery to the

dry block 70. Firstly, the bulk unit picker 60 lowers the units to the cleaning

box 65 whereby nozzle 20 225 subject the units 223 to air jets 230 so as

to dislodge any particulate matter from the units. In this orientation, a

brush 235 is in a retracted position so as not to interfere with the air jets

230. After a designated period, the air jggs stop and the brush 235 moves

to an extended position 240 so as to contact the units 223. The bulk unit

glieken 6 d dhize. mbuelcindateeipodal matiod 345]aaings dhe thyysbns d8dores SA
perform a final removal of 19 any particulate matter from the integrated
girtGis. On completion of this brushing motion, the units are then

delivered to the dry block 70. The first and second net tables 80, 100 are

each located on linear slides so as to bring 5 the tables in proximity to

pairs of parallel rails having individual net pickers located thereon. Figures

Bl 6Begride8Cishiatvuthies anatigandeht trgdvisi chdheticke?d 248hata, a5 gure 4,
255, 260, 262 engage the units from the respective net tables 86, 104 for
piediveoydeiveys to4the 1Aippad 20ianthedgeebiokil 9 L 1 & HE2MhedRE 01 3R]i185; of the
136. 10Taking for instance the arrangement for the first net block 80, this
istdgivetadrtuithenfisipaiivof raidsochtiSydi2 @ k25 $d0as hicheitititeaacdesg tosecond
the unit pickers 248, 250, 252. The first net table 86 is rotatable 85 so as
tmdacitiiaftd adossfivheachhmitneithehericpickersiPdigkas0ag akol trailtbedong the
noted particularly in Figure 6C that the placement of the integrated circuit
firsitdinenthreitfd methmbles @6thedheaerinlsd Sotrgquéinp daldiglibso as to access the
arrangement. The unit picker 110 is arranged to lift the units from the dry
ntbero e 8AdlPcdloaieon, thethisendodibler80handshéotireridif amdhat the dry
second net table 100. It follows that this is the arrangement of the units

blosk wiRichethe idivieniia¢st nixpsickers thegbabounB2pieEs; 260, 26avwillent of the
engage the units and deliver them to the respective trays. 20

singulated integrated circuits is then subject to the second unit picker 110 for delivery of

the integrated circuit units from the dry block to the flipper 90 and subsequently to
either the first net block table 80 or the second net block table 100. As with the delivery
of the substrates to the first and second chuck tables 45, 50, the second unit picker 110

delivers the units to the net tables in an alternating fashion.

With reference to the cleaning box 65, Figures SA and 5B show the process by which
the singulated integrated circuit units are cleaned prior to delivery to the dry block 70.
Firstly, the bulk unit picker 60 lowers the units to the cleaning box 65 whereby nozzle
225 subject the units 223 to air jets 230 so as to dislodge any particulate matter from the
units. In this orientation, a brush 235 is in a retracted position so as not to interfere with
the air jets 230. After a designated period, the air jets stop and the brush 235 moves to
an extended position 240 so as to contact the units 223. The bulk unit picker 60 then

moves in a reciprocal motion 245 across the brush so as to perform a final removal of
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When each unit picker 248, 250, 252 is full, the units are transported to

the corresponding tray 142 via a further inspection station 102 to perform

a final inspection before delivering the units to the "good" tray 142
corresponding to this pair of rails 118, 120, 125. It will be noted that each

pair of rails has a single "good" tray associated 20 thereto. For instance,

142 corresponds to the rails for thc firstiget block 86 and the second

"good" tray 147 correspond to the rails for the second net block 104.
Becausecoldieersatiali r perdentageof ahith @éalingOntedhigledb@agofythis brushing
single "rework" tray 152 is operable between the two pairs of rails so that
anyitrewoy ikdhitn s ftheritetiv eret! tabllec 86y 510k 4k delivered to the

"rework” tray 152. It will be noted that alternatives such as a single larger

good tray operable between the two pairs may be incorporated. Similarly,

the "rework" tray 152 may be replaced by a single "reject" bin where
rdwdikihgrof sheoimtegtardesifilild s arotoprhdicalal ondintetlédtiveo as to bring
Further, a single pair of rails may be operable whereby the two net tables

86, eblealinrprreindelivenjrofothpantlie taillesingteipdividhrhitespiakas located
reduce the equipment within the device 5. Further still, rather than two

Beireoof rhigieyd Sintfleall§@abhw the arrangement by which the pickers 248, 250,

252, 255, 260, 262 engage the units from the respective net tables 86, 104 for delivery

to trays 142, 147, 152 via the linear rails 118, 120, 125, 130, 135, 136.

Taking for instance the arrangement for the first net block 80, this is delivered to the
first pair of rails 118, 120, 125 so as to permit access to the unit pickers 248, 250, 252.
The first net table 86 is rotatable 85 so as to facilitate access of each unit to the unit
pickers 248, 250, 252. It will be noted particularly in Figure 6C that the placement of
the integrated circuit units on the two net tables 86, 104 are in a “chequer board”
arrangement. The unit picker 110 is arranged to lift the units from the dry block 70 and
place half on the first net table 80 and the other half on the second net table 100. It
follows that this is the arrangement of the units from which the individual unit pickers
248, 250, 252, 255, 260, 262 will engage the units and deliver them to the respective

trays.

When each unit picker 248, 250, 252 is full, the units are transported to the
corresponding tray 142 via a further inspection station 102 to perform a final inspection
before delivering the units to the “good” tray 142 corresponding to this pair of rails 118,

120, 125. It will be noted that each pair of rails has a single “good” tray associated
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15 having two unit pickers movable upon it may replace the two pairs
whereby movement of the unit pickers is arranged so as not to interfere
with each other. For instance said unit pickers may be located on either
side of the rail and so having a dual connection to the pickers or other
such means as will be clear to the skilled person. 20Figure 7 shows a

~ detailed view of the position of the net taples 80, and the end bins 140,

145, 150 into which each of the units are placed from the trays 142, 147,
1x2et@1 HothissemdzoditReadridipoadod tnitsaftorfothdrays h2 btk & and the
respectively delivered to d" bins 140, 145. It follows that the "rework™ units
ageondli{mratl’ toathé4 Tewoekpdid dbhandlsiimiladystheneietblooits GenBt@ause of
the bin (not shown). 5Figure 7 further shows one of the unit inspection

shations 20 Bepronviging A wamdadling agdahilwthennissengadesbyktheay 152 is
unit picker 252. Figures 8A, 8B, 8C and 8D show alternative
apangerhemsciothiherdrpdite ok #0lasattae ddie btoaki@5utitstier either net table 86,
embodiment shown in Figure 1, the dry block receives all of the 10

¢ gratdeizimditatits irevhelsamag Affay orientation as they are singulated

from the substrate. In the arrangement shown in Figures 8D, the dry block

70 includes a pair of dry block surfaces 70a,b. Instead of the units being

placed on the dry block by the bulk unit picker 60 in the same orientation,
ihevilhis astethietad tdivitesbetnleen asephol ageblgokisuafacperdta beiween the
a chequer board arrangement. In this way, access to small units, 15
tranauaiyayshermgierparaict. g e atidartie tharcevandlindsh&S@nitgnteseplaced by a
facilitates better management of the unit during transportation. Figures 8C
singles ‘agidelé bincklsavirmyvatiisgariitbedotigstaface®ba, b, beingatical or cost
alternative arrangement to that shown in Figure 8B and Figure 1. The
gifeatgement in Figures 1 and 8B show the idle block 95 as a single block
receiving the units in the same orientation as that delivered to the dry

block

Further, a single pair of rails may be operable whereby the two net tables 86, 104
alternate in delivery of the units to the single pair of rails so as to reduce the equipment
within the device 5. Further still, rather than two pairs of rails, two single rails each
having two unit pickers movable upon it may replace the two pairs whereby movement
of the unit pickers is arranged so as not to interfere with each other. For instance said
unit pickers may be located on either side of the rail and so having a dual connection to

the pickers or other such means as will be clear to the skilled person.

Figure 7 shows a detailed view of the position of the net tables 80, and the end bins 140,

145, 150 into which each of the units are placed from the trays 142, 147, 152.
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20 70. In this embodiment, the idle block is divided into two surfaces each
having discrete vacuum lines 95a,b such that first and second batches of

units may be picked up by 2" Package Picker 110 to enhance placement

of first net table 86. The first and second batches of units, placed in the

chequer board arrangement on the idle block surfaces 95a will he picked

up by 2" Package Picker 110 to move tifirst net table 86 followed by 22

9613 will be picked up by 2" package picker 110 again to move 2"d net
tables1oub@imaenarthe entddoodtslifngniaiherpyiot 421 iolvesedpe@invdly delivered
Package Picker 110 picking up a full substrate of units (or packages) from
ldle’godk PtheAlnddé. to Birfglbonet talehio filesekTstnal afpackagesl to the
in the chequer board arrangement. During this action, the 2"d 5 half of
pastaledwiith ek sheithdy the ‘2t arfiitpitkeml 10thesierththshbstijalf of
packages from reaching the net table surface, which need to be release

from the net table surface. The present invention is to bring 1St half of
packages into net table pocket to make sure that 1st half packages have
Bitvugf 8othecshvitrs meetablbpuocitensiedide statiorakeOthisprategs: 2%4hera so as
Package picker have to pick up 1 half packages from idle 10 block 95a
thaiverimnosoeshead botidynsapakar® ¥acuum by idle block. Figures 9A

to 9D show various views of the unloading assembly 138 incorporating the
trays 142, 147, 152 so as to facilitate their deliveries to the corresponding

bins 140, 145, 150. 15 When "good" unit trays 142, 147 and"reworked"
Figeneap A65Er8Ginad, $Reshore dismasicaaiongeaerdekozabenirablock 70 and the
conveyor. The "good" unit trays 142, 147 culminate at ."good" tray

e bleske® whe idasorbaimenshtea withigwee dodu divitelegk rerpiowedll of the
and stacked. Similarly the "reworked" tray 152 is filled and conveyed to
RESHASRR 2Ty i dBseswBy e OtisoittieasestisnaseRelted from the
Figures 10A and 10B show an alternative unloading assembly 139

w‘ﬁg@rétiy thethaABasaeaR brBATaNEpBitaEesSEh thp ke Wleskarfhinghules a pair of
travel along the rail to receive the various integrated circuit units not

dedlenkewificthOamodnitghesdmpiyitdsine placed on the dry block by the bulk

unit picker 60 in the same orientation, the units are instead divided between the two dry
block surfaces 70a,b in a chequer board arrangement. In this way, access to small units,
individually, is provided with greater clearance around the unit and so facilitates better
management of the unit during transportation. Figures 8C shows an idle block having a
first and second surface 95a,b, being an alternative arrangement to that shown in Figure
8B and Figure 1. The arrangement in Figures 1 and 8B show the idle block 95 as a
single block receiving the units in the same orientation as that delivered to the dry block
70. In this embodiment, the idle block is divided into two surfaces each having discrete
vacuum lines 95a,b such that first and second batches of units may be picked up by 2™
Package Picker 110 to enhance placement of first net table 86. The first and second
batches of units, placed in the chequer board arrangement on the idle block surfaces 95a

will be picked up by 2™ Package Picker 110 to move to first net table 86 followed by
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23 Figures 9A to 9D. In these alternative arrangements, the trays are

stacked 170 on a vertically actuated assembly 180 whereby an actuator

185 moves the stacked trays 203. When the assemblies 190, 195, 200 are

full of stacked trays 203, the trays are moved downwards 205 by the

actuator 185 and so emptying the assembly 200 whereupon the 5trays

can he removed 175 horizontally through sliding out of the assembly. 10

1520 MCSLLP 24 Claims 1. An assembly for cutting a plurality of

86Bstitd=m iptckinbividualifteniated mitkeitluitscaomprising afirsétiddl fad. An
receiving a first substrate, said first block movable between a first loading
positism e fiast@idgmgrienbéspectiomstation ey frstkagtiPgkeanid0 picking up a
full substrate of units (or packages) from idle block 95 then move to single net table to
place a 1* half of packages in the chequer board arrangement. During this action, the 2™
half of packages which are held by the 2™ unit picker 110 prevent the 1% half of
packages from reaching the net table surface, which need to be release from the net
table surface. The present invention is to bring 1* half of packages into net table pocket
to make sure that 1* half packages have enough contact with net table pocket, in order

to make this process 2" Package picker have to pick up 1% half packages from idle

block 95a that remain 95b should hold by separate vacuum by idle block.

Figures 9A to 9D show various views of the unloading assembly 138 incorporating the
trays 142, 147, 152 so as to facilitate their deliveries to the corresponding bins 140, 145,

150.

When “good” unit trays 142, 147 and “reworked” unit tray 152 are filled, they are
conveyed along a track 265 by a conveyor. The “good” unit trays 142, 147 culminate at
“good” tray assemblies whereupon the trays filled with the “good” units are removed
and stacked. Similarly the “reworked” tray 152 is filled and conveyed to a “rework”

tray stack assembly whereupon these two are stacked.

Figures 10A and 10B show an alternative unloading assembly 139 whereby the various
trays are transported upon a plate 165 arranged to travel along the rail to receive the

various integrated circuit units not dissimilar from the unloading assembly 138 of
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a second block for receiving a second substrate, said second block

movable between a second loading position, a second alignment

inspection station and a second cutting zone; a cutting device for cutting a
substrate into individual integrated circuit units, said cutting device

movable between the first cutting zone and the second cutting zone, and;

an alignment inspection device for detepsining the alignment of a

substrate positioned on either the first or second block, said alignment
IFigpection devide mMavile hibuesivéhefirgialignseht itspeationtastitidn 70 on a
and the second alignment inspection station. 2. The assembly according
teedianilylafiintited essephibini @ wleaninoastationttor @8 anivgsalsustadecdftrays 203.
the first or second substrate exposed during cutting wherein said first and
S¥bemdhel esksraneemt@ble Ip XHichcidatiing statked. tBayEhE)3stemblys are moved
according to claim 2 wherein said cleaning station includes a first cleaning
dortiomaiols Aearinghsaidtfinstrsi®suadeswhilgttthaditst bisckigwatiinthereupon the
cleaning station and a second cleaning portion for cleaning said second
sualysteanebwhemotieel €6dnuti bdocH lis timrdhehcibdmggstaticne atenSily.P 25

4. The assembly according to claim 2 wherein said cleaning station

includes a cleaning device movable between a first cleaning zone and a

second cleaning zone, said first and second cleaning zones located within

the cleaning station; said first block movable to the first cleaning zone and

the second block movable to the second cleaning zone. 5. The assembly
according to any one of the preceding claims, further including a loading

device for loading substrates to the first and second blocks in an

alternating sequence.



6. The assembly according to claim 5, wherein the loading device includes

a loading assembly for loading individual substrates to a table and a frame

picker for engaging and moving the substrates from the table to the

respective blocks. 7. The assembly accordjng to any one of the precedingl\/lcsu.«p
claims, further including a bulk unit pickerszr collectively engaging and

re a\llrirrllg the individual units from said blocks. 8. The assembly according

to claim 7 further including a tertiary cleaning device arranged to clean the
individual units whilst said units are engaged with the bulk unit picker. 9.

The assembly according to claim 7 or 8, further including a sorting system

for, receiying_integrated circuit units from the bulk unit picker.and sorting L
said uniénn?tsgepr)rrlgéle IR g‘gl%lrl? i N ?51.1 i %%é&r% yiduahipggeted circuit
claim 9 whisredmthesimgrting system includes a dry block for receiving the

units from the bulk unit picker; a first net table for receiving a first batch of

said units, said first net table movable between a first receiving position

and a fisstistohagkpGsitinsiviME S kP b srseconid fietttalolekfororebéivivgracn a first
second fgiehal s, seiflaesaaOs! iable mavehic betesn.a sepond .,
receiving position and a second sorting position, and; a Second butk URifo"e
picker for delivering said respective first and second batch of units from

the dry 9'@8&% iQ!Sc?'%%’ @QQ%ESS%%QHX fg }Qt% idslaGKP Ig) Cc‘fn%% tBFock movable

first and second net tables whilst I respective Tirst and second receiving
position&etween a second loading position, a second alignment inspection station and a

second cutting zone;

a cutting device for cutting a substrate into individual integrated circuit units, said
cutting device movable between the first cutting zone and the second cutting

zone, and;

an alignment inspection device for determining the alignment of a substrate
positioned on either the first or second block, said alignment inspection device
movable between the first alignment inspection station and the second alignment

inspection station.

2. The assembly according to claim 1 further comprising a cleaning station for
cleaning a surface of the first or second substrate exposed during cutting wherein

said first and second blocks are movable to said cleaning station.

3. The assembly according to claim 2 wherein said cleaning station includes a first
cleaning portion for cleaning said first substrate whilst the first block is within the
cleaning station and a second cleaning portion for cleaning said second substrate

when the second block is in the cleaning station.



11. The assembly according to claim 10 wherein the dry block includes a

first and second surface, said bulk unit picker arranged to deliver the first

batch of units to the first dry block surface and the second batch of units

delivered to the second dry block surface, said batches placed in a MCSLLP
chequer board arrangement on said first &Ad second dry block surfaces.

12, The assembly according to claim 10 or 11 wherein the idle block

indludes 8%irSSaHE Seoridnae cloii derdrtriuiseishicisiitog aatingethcludes a
to delivesidheidisstbatehabuapls e theddirst fllg Rivgkisuriace and Iéh%;cond cleaning

second batch of(#;lréjts delivered to the second idle block surface, said
batches’See®ih HehaRderrout £ kaningarmren Ksaad withiandeselsning station;
idle blockisufitacetck3mbhighas s iblHiBCeREMNNG o alIMIIANRELSINENRK movable
sorting ?X%emef:%rr;ﬁegncjudes a first and second discreet unit delivery

system for delRrer gC A from respective first and second net tables

into designated categories whilst said first and second net tables are in

regpective first and second sorting positions. 14. The assembly according
to%laimﬁ%,% ee“r*ne‘gui R %ﬁé&%ﬂﬁﬁf’&%l elF srstinscRiyEs afprthanifgeluding a
of discréetdimit dickees foovablénglongdinger nailsleetiveentbe J@SPACHS ks in an
sorting Q{f%i}liotrilg asréd %rﬁcuenloading assembly. 15. The assembly according

to claim 11 wherein the unloading assembly includes trays for receiving

units corresponding to categories, said trays movable along MCSLI,P 27

lingar rajls for receiving said units.and delivering said upits to bins )
cgérespagllr?%%ssetrgc@ id cg{ebn(%ité)s(.ﬂi'ér} h\é'}é%gg‘rﬁ%f)}%égﬁgo‘?ﬁ&‘% Belidep loading
whereirrs®id datégoriesding uddivioad sdosttmenmagednlpittad raWesie picker for
that may vated to 'goqd" category on further processing and "reject”

for Uit ot A st A S A o ehe gy Bl

of claims 7 to 13, further including a flipper for receiving said units from

sajd unihpéc d flipper arranged to invert the units prior.to delivery to .
said respec#?é@fa%?e%c{ i3 ﬁglnexthoélg %ﬁéﬁtﬁﬁ%}%éﬁfé)r% ffurther including a
substrabadking tindivig fat iendeetitedycingaiginpitsdtherroetig che apapvigiag units from
the Ste@ﬁi@%locks.

8. The assembly according to claim 7 further including a tertiary cleaning device
arranged to clean the individual units whilst said units are engaged with the bulk

unit picker.

9. The assembly according to claim 7 or 8, further including a sorting system for
receiving integrated circuit units from the bulk unit picker and sorting said units
into predetermined categories.

10.  The assembly according to claim 9 wherein the sorting system includes

a dry block for receiving the units from the bulk unit picker;

a first net table for receiving a first batch of said units, said first net table movable

between a first receiving position and a first sorting position;



placing a first substrate on a first block; moving said first block petween a

first loading position, a first alignment inspection station and a f|_rst cutting

zone; placing a second substrate on a second block; moving said secpnd

block between a second loading position, a second alignment inspection MC3LLE
station and a second cutting zone; movin%f’a cutting device between the

first cutting zone and the second cutting zone for cutting a sgbstrate, and

cutting the first or second substrate into integrated circuit units when

located ansseid o€t BRYIRG itEREREGIVEHRL QQQEWQIE’J@@Q?g@E%ond net table
inspection d(lﬂ?xice between the first alignment inspection station and the

Y

gh

second ARgAERT IHSHRARSHCSKARATAHYE BERHATIAIRG A15ecangriersng dogion, and;

first or second substrate when located in said respective alignment
station. 19. Th claim 18 further including the steps

thod accordipg t f C
of: movihg Sai #r%ﬁ%%&ﬁ%%%%%HOHB’W@I%HT%‘E&%?§Uﬁa@:’@§lcﬂe§%§1 batch of
first integratdtboirtuitdunitsoekpasalt Gloorg HdtinssedMently-FRodBROi B 1ock to the

method ording to claim 19 further.including, the steps of movin o
said seéﬁogl% %}écget%)% c|8%%?ﬁ§52faﬂgﬂﬁ%a“c@ﬁﬁ? ¥ sl cangr safgnd receiving

secondpnsgiyased circuit units exposed during cutting.

11.  The assembly according to claim 10 wherein the dry block includes a first and
second surface, said bulk unit picker arranged to deliver the first batch of units to
the first dry block surface and the second batch of units delivered to the second
dry block surface, said batches placed in a chequer board arrangement on said

first and second dry block surfaces.

12. The assembly according to claim 10 or 11 wherein the idle block includes a first
and second surface, said second bulk unit picker arranged to deliver the first batch
of units to the first idle block surface and the second batch of units delivered to
the second idle block surface, said batches placed in a chequer board arrangement

on said first and second idle block surfaces.

13. The assembly according to claim 10 wherein the sorting system further includes a
first and second discreet unit delivery system for delivering said units from
respective first and second net tables into designated categories whilst said first

and second net tables are in respective first and second sorting positions.

14, The assembly according to claim 10, wherein said discreet unit delivery system
includes a plurality of discreet unit pickers movable along linear rails between the

respective sorting positions and an unloading assembly.

15.  The assembly according to claim 11 wherein the unloading assembly includes

trays for receiving units corresponding to categories, said trays movable along




91. The method according to claims 18 or 19 further including the steps of
removing the units from said first block using a bulk net picker and

returning said first block to the cleaning station for cleaning the first blqck.

22. The method according to any one of claims 18 to 20 further including MCSLL®
the steps of removing said second integrated circuit units from the second

block usin die,Pqu net picker and returning said second block to the .
cleaning1 %{ifﬁ'} PoCEIES RIS At waisHans elty e gsisseeitaibdytiw corresponding
cutting aophithdityegbgubstrates into individual integrated.cirg:uit units

comprising a first block for receiving a first substrate, said first block

movable between a first loading position and a first cutting zone; a second

bld6k foFecsbeimdla Seﬂﬁﬂthgubiirﬁtﬁa@aid}éﬁ‘&%rﬂig!@%g@ﬂ\@%h&de: “good” for
between a second loading positipn and a secon cutting zone; a cutting

device %r}dgl]}%ﬁﬁ% augil}ﬁ’st ftl\)gol o%?ﬁWa‘P?n?é@’r%Fé’thir(ﬂﬂ?@lnﬁétegﬁrd on further
cutting devicssimpuabledettieonthiesfirat axitipszanpaed. the second

cutting zone. 24. A method for cutting a plurality or su_bstrates into

individual integrated circuit units, the method comprising the steps of:

plaéing Bhfirssssutigirate adiaditet dnp dtenoOeiathsaid st binekdPGHURRIME a flipper
: . . i : " MC SLLP
first Ioagdpgegg%trll%nsgﬁd u%ittlsrsftrgrlrjlttslg Zu%ri]tef)ic er, sa{a flipper arranged to invert the

units prior to delivery to said respective net tables.

18. A method for cutting a plurality of substrates into individual integrated circuit

units, the method comprising the steps of:

placing a first substrate on a first block;

moving said first block between a first loading position, a first alignment
inspection station and a first cutting zone;

placing a second substrate on a second block;

moving said second block between a second loading position, a second alignment
inspection station and a second cutting zone;

moving a cutting device between the first cutting zone and the second cutting
zone for cutting a substrate, and cutting the first or second substrate into
integrated circuit units when located in said zone;

moving an respective first or second alignment inspection device between the first
alignment inspection station and the second alignment inspection station and
determining the alignment of the first or second substrate when located in said

respective alignment station.

19. The method according to claim 18 further including the steps of:
moving said first block to a cleaning station;

cleaning a surface of said first integrated circuit units exposed during cutting.




29 placing a second substrate on a second block; moving said second

block between a second loading position and a second cutting zone;

moving a cutting device between the first cutting zone and the second

cutting zone for cutting a substrate, and cutting the first or second MCSLLP
substrate into individual integrated circuitZ®nits when located in said zone.

20.

21.

22.

23.

24.

The method according to claim 18 or 19 further including the steps of moving
said second block to a cleaning station and cleaning a surface of said second

integrated circuit units exposed during cutting.

The method according to claims 18 or 19 further including the steps of removing
the units from said first block using a bulk net picker and returning said first

block to the cleaning station for cleaning the first block.

The method according to any one of claims 18 to 20 further including the steps of
removing said second integrated circuit units from the second block using the
bulk net picker and returning said second block to the cleaning station for

cleaning said second block.

An assembly for cutting a plurality of substrates into individual integrated circuit

units comprising

a first block for receiving a first substrate, said first block movable between a first

loading position and a first cutting zone;

a second block for receiving a second substrate, said second block movable

between a second loading position and a second cutting zone;

a cutting device for cutting a substrate into individual integrated circuit units, said
cutting device movable between the first cutting zone and the second cutting

zone.

A method for cutting a plurality of substrates into individual integrated circuit

units, the method comprising the steps of:

placing a first substrate on a first block;

moving said first block between a first loading position and a first cutting zone;
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placing a second substrate on a second block;

moving said second block between a second loading position and a second cutting
zone;

moving a cutting device between the first cutting zone and the second cutting
zone for cutting a substrate, and cutting the first or second substrate into

individual integrated circuit units when located in said zone.



