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1 APPARATUS AND METHOD FOR MULTIPLE SUBSTRATE
PROCESSING Field of the Invention The invention relates to the
processing of integrated circuit units and in particular the processes
involved in cutting the units from substrates of a plurality of said units.
Further the invention relates to methods for optimizing the rate of

. The most efficient form of dicing or cutting these units from a
substrate  is generally using a dicing saw which performs a straight cut

each other

,Fyery guickly in 15comparison to other such cutting methods. The evolution

ectronics industry, however, has led to various shapes

of integrated circuit units to fit within said devices particularly for SD and

SD microchips used for replaceable memory storage. Such chips are

often not rectilinear 20 but instead, may have only portions which are botp
ToedRyiseEAR HHGh AN PRSP RIS AT ey i ipearticular the

curvilinear which will include curved edges as well as straight edges which
DEREFIE A ANV BIARa Y Ha eI SHRSBalgE s RidN WAL SF gh said units.

incremental length and, therefore, demonstrate a step arrangement which_
Fitrsr b ol RSP PRI o Pt HidReRIER Bg a}%ﬁat% v PRSSiiRig Of said

catse, other cutting
units.

Backeround of the Invention

Integrated circuit units are generally rectilinear, i.e. having straight sides at right angles
to each other. The most efficient form of dicing or cutting these units from a substrate
is generally using a dicing saw which performs a straight cut very quickly in

comparison to other such cutting methods.

The evolution of the consumer electronics industry, however, has led to various shapes
of integrated circuit units to fit within said devices particularly for SD and SD
microchips used for replaceable memory storage. Such éhips are often not rectilinear
but instead, may have only portions which are both straight and at right angles. The
remaining peripheral edge may be curvilinear which will include curved edges as well
as straight edges which are not at right angles or instead, may include edges which are
of an incremental length and, therefore, demonstrate a step arrangement which may be

too fine or profiled for the efficient use of a dicing saw. In such a case, other cutting
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2 methods may be adopted which are more suitable for cutting such

profiled edges but may not be as fast as a dicing saw. An example

includes the use of high pressure water Jets or alternatively, lasers in

order to effect these cuts. An example of a system whereby a dicing saw

and a profile cutting means are combided to produce a more 5efficient

system for cutting is disclosed in PCT publication no. W02007/073356, the
medhiteh st Mnidv B iNABEP G SRPRR AR réte R1dRg PHeh profiled edges but

aforementioned system is arranged to maximize the speed of processing
e AR iRt ra A AR OB AP RGeS s 1S plonR Qlittifg® Water
_devices, whilst useful 10 for profile cutting, are inherently slower than a
idichigadisipaitisihdassEedof it ﬁ%m@e&% HigedEvites Mat N Fhihy L s¥stem

and it would, therefore, be useful to have a system whereby the rate of

WHRSERS S Uth g BfiIe ERtilG CRAARE SRt SES S RIRTFhaRyRspduce @ more

Invention Is In a first aspect he invention provides A system _for cutting a

iyt SUH AREEH IR ETRSE AU rREPLSHSREI S BBV B 56 the
tables, each table including a plurality of trays, each tray arranged to

C?Q%WSWQ‘GP%WWEMSQ;@%H)& Ll $48es selectively movable
between a respective loading station for receiving said substrates 20and a
cutting station for cutting the substrates, and a substrate placement device

for placing the substrates on the respective frays of said tables; wherein
oo QR AE RS doVIEERE S Gt 5 EE UG SlaBEocessing of the

substrates on said tables ﬁ/i h said tables arranged to sequentiall

i%aﬁ@%ﬁm&g%}mh)}mgg o 8%%@0%5%8{8 e cutting dewce}sl, ryvg}/lgt useful

for profile cutting, are inherently slower than a dicing saw. It is the speed of the profile
cutting devices that limits their use and it would, therefore, be useful fo have a system

whereby the rate of processing using a profile cutting device is increased.

Summary of Invention

In a first aspect the invention provides A system for cutting a plurality of substrates of
integrated circuit units comprising a plurality of tables, each table including a plurality
of trays, each tray arranged to receive one of said substrates; each of said tables
selectively movable between a respective loading station for receiving said substrates
and a cutting station for cutting the substrates, and; a substrate placement device for
placing the substrates on the respective trays of said tables: wherein the substrate
placement device is arranged to sequentially place substrates on said tables with said

tables arranged to sequentially move to the cutting station after receiving the substrates
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and then return to their respective loading stations for placement of
additional substrates. In a second aspect; the invention provides A
method for cutting a plurality of substrates of integrated circuit units
comprising the steps of Providing at least two selectively movable tables;
loading a portion of said plurality of substrates to a first of said tables,
each table including a plurality of trays, each.tray arranged.to, receive one
ot GRS A MO ol GSERIOS SPERAR S KRG satc
substrates; loading a second of said tables with a further portion of said
S‘B]ﬁffaﬁﬁ/ of substrates; moving said 10 cut substrate from said first table;
moving the first table to the first loading station; moving the second table
to the cutting station; cutting the substrate on the second table; removing

the cut substrate from the second table; mqving.the second table to the
BRI ST TS Sy S PR TAY LCETRUARE & obsirtes
rofiled cutting device is preferred for all the ulféin of an integrated circuit
o S RLEALA B B S RS Sp ISP EormBTHIA th S RICIG Sy

cannot be benefited. Accordingly the increase of multiple substrates .
B o1 CERAG oL TSt A R I ZOREERE it T A 21

pre-processing of the ub?.trate , therefor , Increases the rate ogvléni('gs F caid
SHLFUR HRE 1§oairﬁ%f’i§\/\% othe Faféot procELEiRg by A profie cutting
device. It will be nated that T the cut%ivn sttagon, th t.substr t%gswaa%gsb?oa dine a
SUBTHpiEteR) VP ShiRBIRAGeny thE SEHNY HAURR SHARISEASE &
laser head, may cut through the integrated circuit unijts but not completel .
SFPGGH HHASEN GO0 TR TROGPAIEH B SHELHLTARY 50 TUSUAe e e i
mould such that Whaz%he ir%

ted cirguit unit letel t .
et vl e DO ed IR DI B oMM s

Thus the integrated circujt units may remain in contact with the substrate _
o T g S LS B0 HROL T RS e D SHa g bl
been singulated. It will be noted that t ser head is capable. of .cutting a

S Ao AL CTHD RS B BTACHR o AN Sl U fecond

mgterials available for use as integrated circuits or moulds for substrates.
loading station.

This system is particularly useful where a profiled cutting device is preferred for all the
cutting of an integrated circuit unit. In such a case, the increased speed of combining
with a dicing saw cannot be benefited. Accordingly the increase of multiple substrates
subject to the cutting, not just within the cutting zone but also within the pre-processing
of the substrates, therefore, increases the rate of units per hour (UPH) and so improving

the rate of processing by a profile cutting device.

It will be noted that at the cutting station, the substrates may be completely cut through.
Alternatively, the cutting device, in this case a laser head, may cut through the

integrated circuit units but not completely through the substrates. The integrated
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10As mentioned previously the deuce 5 may be adapted for use with a
conventional dicing saw device. In this way, the laser head may be
adapted to only perform profile cutting of the substrates and, therefore, the
integrated circuit units may not be singulated but only having profile cuts
taken, and depth control cutting. Such’substrates may then be delivered to

a dicing saw device for completi the di Thi
A SHIGRE SO RRE ETOLDRE A RS UOTIGPagBB dEre Sy tumits can be

profjle cutti d t bine to f

B S SRR TR e e
escribe the pr sent nvention with re t to th d
e o
of the invention ar SI le and nse the particularity of the

SR CHH B G RS 185 6115 B8 Lot Ao B LLiFly the
generality of the preceding description or the invention. Figure 1 is a plan

view of a processing device according to one embodiment of the present

|nv or%%‘l%l?g% Zglsaflo char:] ‘t%’ﬁ %ra Fé”%(écgrdmgg ?n‘urthlalS including

views of substr tes havi var depth, 10Detai e Descrl tlo
n?ﬁt%iraf\%ﬁ?@lﬁ paLe %ir/%f‘fgf gﬁoﬁl%rsnﬁ%qrﬁueir? é‘%/s émbot el ifhents % ihlegrated
Fresent mveng&8 én% %u%& multlple substrates are delivered to multlple

S S PIH ttting processes so as to increase the UM of
units through the device.

As mentioned previously the device 5 may be adapted for use with a conventional
dicing saw device. In this way, the laser head may be adapted to only perform profile
cutting of the substrates and, therefore, the integrated circuit units may not be singulated
but only having profile cuts taken, and depth control cutting. Such substrates may then
be delivered to a dicing saw device for completion of the dicing process. This
differentiates from the disclosure in W0O2007/073356 whereby the profile cutting and

dicing saw arrangement combine to form a single process.

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
accompanying drawings is not to be understood as superseding the generality of the

preceding description of the invention.
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15 In particular Figure 1 shows such a device according to an

embodiment of the present invention. The device 5 includes a loading

mechanism whereby an onioader 20 collates and racks substrates ready

for delivery to the device. The substrates are sequentially moved down the
onioader 20 until they reach the onset%oint where upon a pusher 10 20

pushes them into engagement with an inlet rail 25. The device 5 includes

a substrate placement device which in this embodiment includes a frame

lifter 35 mounted to a linear rail 36. The frame lifter 35 engages the,
Figisstrats fitkth tHEMRY Fal" Q8 HIBRGH AT S8ulR P B HiRe dHaent of the
substrate tg one of two trays 37Ai B located on a first table 40. Further
PIGRAEd YR region is an alignment inspection device which includes an

6 imaging device, such as a camera, 45 mounted to a second linear rail

46. The imaging device 45 can move Freely along the rail and so check

the substrates for their alignment within the trays and the table. 5Following ‘
Figuiectidi B the b AR RESAST A RAIEELE, tnBtHlsle S8 RGVABI 6 Gio prosent
_cutting zone whereby substrates mounted to the table are cut using a dual
1¥eREYbad 50. The now singlulated units are removed from the table by an

off loader picker 70 for eventual off loading. The table 55, now empty of

units, moves back to the linear rail 30. 10 The key aspect of the invention

is the ability of the system to.have in tFis embodiment, two tables 40, 55
F&BEF&%‘&%%R%%‘SM%‘&?WH&W%?M StHes ‘Elﬂi?b?é”ﬁ%Q?rY&éY&’ﬁ ptﬁ'
cutting, the second table is being loaded with substrates and undergo
alignment inspection When the table undergoing cutting is finished, it

move gack,to the Imiar 15rail so that it can be further loaded with
[%_eég%@é] inkion of 1, o .
moves to the cutting zone. Thus, a

sequence of:

Figures 1 and 2 show complementary embodiments of the present invention whereby
multiple substrates are delivered to multiple tables for alignment and cutting processes

s0 as to increase the UPH of units through the device.

In particular Figure 1 shows such a device according to an embodiment of the present
invention. The device 5 includes a loading mechanism whereby an onloader 20 collates
and racks substrates ready for delivery to the device. The substrates are sequentially
moved down the onloader 20 until they reach the onset point where upon a pusher 10
pushes them into engagement with an inlet rail 25. The device 5 includes a substrate
placement device which in this embodiment includes a frame lifter 35 mounted to a
linear rail 36. The frame lifter 35 engages the substrate within the inlet rail 25 through a
vacuum source and lifts the substrate to one of two trays 37A, B located on a first table

40. Further located in this region is an alignment inspection device which includes an
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() load first table; (ii) inspect first table; 20(iii)cut first table; (iv) load
second table; (v) inspect second table; (vi) remove units from first table;
(vii) move empty first table to loading station; (viii) out second table; (ix)
load first table; (x) inspect first table; (xi) remove units from second table;
(xii) move empty second table to Ioadﬁg station.

imaging device, such as a camera, 45 mounted to a second linear rail 46. The imaging
device 45 can move freely along the rail and so check the substrates for their alignment

within the trays and the table.

Following inspection by the alignment vision device 45, the table is movable to a

cutting zone whereby substrates mounted to the table are cut using a dual laser head 50.

The now singlulated units are removed from the table by an off loader picker 70 for

eventual off loading. The table 55, now empty of units, moves back to the linear rail 30.

The key aspect of the invention is the ability of the system to have in this embodiment,
two tables 40, 55 operating simultaneously. That is, whilst the first table is undergoing
cutting, the second table is being loaded with substrates and undergo alignment
inspection. When the table undergoing cutting is finished, it moves back to the linear
rail so that it can be further loaded with substrates and the next table moves to the

cutting zone. Thus, a sequence of:

(1) load first table;

(i1) inspect first table;

(iii)  cut first table;

(iv)  load second table;

(v) inspect second table;

(vi)  remove units from first table;

(vii) move empty first table to loading station;




10

15

20

Subsequent to the cutting cycle, the units are removed by unit removal
device, such as a picker 70 and subsequently moved to a further
inspection 75 whereby the units are inspected for defects. As the picker
70 grips/vacuum the units/substrate from above, 10 inspection occurs at
the outlet vision inspection zone 75 frdm underneath. The imaging device
75 moves along a linear rail and this together with movement of the picker
70 4ihg Gt ERsaihiad Tail 80, permits full inspection of all the units held
within the picker. = The inspected units are then delivered to an off
lo&dier Wl"l%@ﬁ%fﬁblse;of units are 15pushed by pusher 85 to an offloading-
rack 90 for delivery to t#ie customer. Figure 2 shows a more detailed
pr89ess 1‘6‘?%@?‘1’%&8‘? ent of the present invention. The process as
detailed in Figure 2 be applied to a device such as that shown in
Fighe 1 WV&n‘BIHgFHy&F%%i (é]\%ithin the present invention. The
process begins 100 with loading of a magazine 105. The strip is loaded
onltSAn iFI8Y FAIPPID %ﬁ%ﬁ fg%%%?&@ngﬁ%%ﬁ%q' rail. The strip is loaded to

a first laser table 115 through first loading a strip to a first tray of the laser
table using a strip picker and then the same strip picker loading a

subsequent strip to.the second tray within the first S laser table. The
SEE UAUEB°Ar GRGlon TRSPREER TE WPy A g tibgrcirch as o
checks from above the strips lying in each of the first and second trays of.

P R DI R SCA SRS Qo o ey e s e
.commupnjcation with g control system 125 whereby the signal received

B e S Chedi i€ cbrilba SBAISHIS FESRETR S i o <o
.particular, the a%%[r?men infarmation may be()%%'% from a varie

S L A A TR

I
correr chec ereby fiduciary

ks for ey pents on he sitp e enyed,Up 0, 806 SR i 7

ofaunlts IS separately Inspecte

he advantage qf ensuring ali nt to be ch cﬁe and recorde ti) ok
T GO A O e e e LR TSR e pcker
of the device will determine whether the greater assurance of alignment of

the strip is balanced against the increase in inspection time. It will be

i A Sl 108 RIS TRRRE OR:RRR PSP units e

pushed by pusher 85 to an off loading rack 90 for delivery to the customer.

Figure 2 shows a more detailed process for an embodiment of the present invention.
The process as detailed in Figure 2 may be applied to a device such as that shown n

Figure 1 or to another device falling within the present invention.

The process begins 100 with loading of a magazine 105. The strip is loaded onto an
inlet rail 110 which is pushed to the inlet rail. The strip is loaded to a first laser table
115 through first loading a strip to a first tray of the laser table using a strip picker and

then the same strip picker loading a subsequent strip to the second tray within the first



15by the laser head. Thus the calculation of the alignment 130 will use the
alignment vision check for each of the trays from the first laser table and
calculate: 20(i)motor position value with inputted data on MMI; (i) offset
value from vision; (iii) vision data and cutting data matching. This
information and calculation is then serft to the control system 135 to he

used by the laser heads during cutting. After the alignment chec%)and o
E8IciElion HE MBI e TELP SRATERE Wi by SR dath [aeine

used in the cutting of the strips. The strip is we ff lpaded 145 whereb
eI SR PIEIEP T ARSVE RS O B8 57 eo?r%&%%ﬁ? esﬁ?gf\ng@fglﬁf the
parallel but staggered from the processing of the first laser table, when the
f%f?i}?iﬁ%%ﬁs free from loading the first laser table, it will then load strip to
the second laser table which has just had singulated units removed from it

and returned to a loading 10 position. The second laser table follows an
identical path to that of the first laser table incl.udingéan‘ rientation.che

k
S 1pcORAE AP it A ot L0 RPSOREL QAR SR kg 129

quent fa&er Cutting
165 and eventually having, the singulated units removed.from the second =
"f}i%@g?aﬁfée 19875 753" tHe [FBG in({/ré?ﬂ%%ogegégcﬁ ptifize ﬁae BPER the

for the device by maxi iz]ng use of indivjdlyal futnctional E§,tatié)pls dv‘fjthriﬁ Emeaﬂet
TGRS EiiBin 1tH@@f?1‘k‘pi eP SRR AL REEK Ah T iaser AERES. BY Y
having two trays in a staggered parallel sequence, delay in usage.of the
R HETGRAT SRS AT P S o TRD Y GLCeE g TR s o
kg%gg)fﬁ%“f%%ﬁ&hs%ﬁb terllr% ?éggti%gg,e 1r1pb oo ‘eﬁﬁ\ﬁ{aellgl?e':%(tgwggr%g]ﬁe%ﬁ%}aividual
10 line of units is separately inspected. This has the advantage of ensuring alignment to be
checked and recorded but suffering from a much longer inspection period. Accordingly
the designer of the device will determine whether the greater assurance of alignment of
the strip is balanced against the increase in inspection time. It will be noted that for an

“all line check”, the period of inspection approximates that of the cutting of a substrate

15 by the laser head.

Thus the calculation of the alignment 130 will use the alignment vision check for each

of the trays from the first laser table and calculate:

20 (1) motor position value with inputted data on MMI;
(11) offset value from vision;

(iii)  vision data and cutting data matching.
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20 has been loaded and sent to the alignment check. Similarly the

alignment check can be made available for a subsequent laser table when

the present laser table is sent to cutting. It follows this is equally applicable

for the laser cutting heads and the off loader picker. 10 In this

embodiment, the tables are capable o@carrying two substrates. The

invention IS not limited to merely two substrates per table but could have
Thiaifaursieaeachrrica iy e e ssmidnibs wﬁ%&g@%l%@\}@ used by the

several strips but process only those actually present. For instance a laser
larggs|Boisy BB BRSO MR SHIE RIS FRSS bt Rl higHATe R C Aisthdable is

being used to identify whether each tray within the table is actually bein .
sgridapRsar THUBE A SaOMPHACHFINHFSHIY o o iBE s %%@%e?gﬁ strip
_used, the alignment check can identify this and ensure that the laser
it HsasobFrlrsdadr Igie kBRI sHsHHReNC S EATEHO Xre XSt ot otatie Yctialrays

number of strips to process. 10 The process continues after engaging the
fromnsdéishieRir whereby the units are taken to a laser cutting check 180

which might he a sampling check, i.e. randomly or selectively choosing

units to inspect or a full check of each unit, The motor position may then

be calculated. This information can be sent to a laser cuttin %"ueck control .
I e OUARRRRFFECY ARECRSSRAT tHE G Sl UEeggen the P

quality and cutting position. The units are then off loaded to an off loader
P EaifE L BEMIAHIE G HISO UM ERETHENMits e LA e I e laser

then individual lines of units can be pushed to the off loader magazine

4igs ol e EfioBRnTEHUR e BRESERPGENtO clirtihb S tHECuttirig!oadine
station may execute a full cut, and so singulati g individyal units from the
PR are PIERHES JAED BESHONT VY B BF BHAAELRS Wl Fagper bl

‘also be possible according to specific embodiments of the present
insdadingnan porHAleB ey Using 2 B%Eﬁﬂ?f‘l‘lﬂl ttiﬁf‘ﬁ d%()i%e%’t?é‘r‘i‘lﬁgtal6o and
water jet or laser, hut specifically echHdi a di%g saw, he units, such as .
SR VSN e PSIG prETRNa E SPE SRRy BIRAI et Re RAHY o
a copper strip 205 aof thickness 0.2 mm, mounted on a plastic mold 200 of
thsickAES B9 BRIC AR full cutting is practical. For a partial cutting device,

the depth is subject to greater control. The present invention permits

cutting of the copper 205 only, as shown in Figure 3A in

Thus, the present invention seeks to optimize the UPH for the device by maximizing use
of individual functional stations within the device including the strip picker alignment
check and laser heads. By having two trays in a staggered parallel sequence, delay in
usage of the functional stations is more a function of the varying processing times for
each station. Thus, the strip picker becomes available for loading of strip once the table
has been loaded and sent to the alignment check. Similarly the alignment check can be
made available for a subsequent laser table when the present laser table is sent to
cutting. It follows this is equally applicable for the laser cutting heads and the off

loader picker.
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order to increase sawing speed as following process. For example, if
substrate has 0.9mm thickness with 0.2mm copper thickness, this system
is able to control 0.2mm 10 cutting depth with certain cutting width by
multiple cutting of the Beam. This can be extended to cutting the entire
copper strip, and partially cut the mold?In this case, the units have been
singulated, but are maintained as a strip due to the partial cut of the mold,
Igthishomiedinmgbré s Bbis AR 1IeRRIS SIiceHIBAIBVEI0es Bfgiiag tHéc invention is
substrate and cutting the mold from the opposite side, and so leaving the
ngbpigtrestrip meisty BekasebsErise @@&é@mrﬁ&kﬁ@%b@ﬁ@ AN, sriepiates and
tendency for plastic materials to retain considerable internal stresses ion
6@%1%@?%¥£I§ Ane3nBRdraBlecdifierering seesimtasHidld PrAsRFe Othigthose
differential stress, because of the greater flexural strength of the mold as
aglomyarEeseBl2 el BIANSS phEisstripb amBahs e Wamig! drien tsuion. sips
By executing a cut, such as that shown in Figure 3C, the mold has .
vkl e alisnteAE S RAFK UBHPEUYSRY 1O KienHth Bhethh Gen tify, Withig the table is
preferred depth of 0.5inni MC:811,.P :1.A s%stem‘for cutting a plurality
a%ubé%?ﬂésoé‘ﬁ‘ﬁié@fa@al@iﬁ&ﬂ Pafifeular batch run if only two o four trays are

being used, the alignment check can identify this and ensure that the laser heads off
loader picker and subsequent stations are informed of the actual number of strips to

Process.

The process continues after engaging the off loader picker whereby the units are taken
to a laser cutting check 180 which might be a sampling check, i.e. randomly or
selectively choosing units to inspect or a full check of each unit. The motor position
may then be calculated. This information can be sent to a laser cutting check control
system 190 which will recall and transmit the vision signal cutting quality and cutting
position. The units are then off loaded to an off loader magazine 185. In this
embodiment the units are off loaded as a strip and then individual lines of units can be

pushed to the off loader magazine 195.

In one embodiment of the present invention, cutting at the cutting station may execute a
full cut, and so singulating individual units from the substrate. Figures 3A to 3C show
varying types of partial cuts that may also be possible according to specific

embodiments of the present invention.
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comprising a plurality of tables, each table including a plurality of trays,

each tray arranged to receive one of said substrates: each of said tables

selectively movable between a respective loading station for receiving

said substrates and a cutting station for cutting the substrates. Feand; a

substrate placement device for placiné khe substrates on the respective

trays of said tables, the substrate placement device comprising a frame
Frrditbewtigaginiithe sapittallhrytmagavicsunshate tottdshaetipaer. but

trays; wherein the substrate placement device is arranged to sequentially
spradicalbsgretvdies arfiiing wledhwitniaidiahias Qfringal 18 ltmiantiiyslow

move to the cutting station after receiving the substrates and then return
pregisir Fespeiive oaigm g eeafsissRrpraadinRif otabdliond Ligdratds? mm,

2.The system according M claim 1 further including an alignment _
mRgpksetion a Q@E&iwlgﬁm%ﬁﬁﬁl%%%ﬁaﬁ%»IB%%&@&W@H% igplagtical. Fora

such that the alignment inspection station is located intermediate the
p?égﬁb@%%gd&dﬁ@s the depth is subject to greater control.

The present invention permits cutting of the copper 205 only, as shown in Figure 3A in
order to increase sawing speed as following process. For example, if substrate has
0.9mm thickness with 0.2mm copper thickness, this system is able to control 0.2mm
cutting depth with certain cutting width by multiple cutting of the Beam. This can be
extended to cutting the entire copper strip, and partially cut the mold. In this case, the
units have been singulated, but are maintained as a strip due to the partial cut of the

mold, as shown in Figure 3B.

Another application involves flipping the substrate and cutting the mold from the
opposite side, and so leaving the copper strip intact. Because of the greater thickness of
the mold, and the tendency for plastic materials to retain considerable internal stresses
ion cooling, there is a considerable differential stress in the mold. Further, this
differential stress, because of the greater flexural strength of the mold as compared to
the thin copper strip, can cause warping of the substrate. By executing a cut, such as that
shown in Figure 3C, the mold has reduced influence through cutting to a depth of up to

0.7 mm, with a preferred depth of 0.5mm
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stations and the cutting station. 13 The system according to any one of
the preceding claims wherein said - respective loading stations are
located along a common linear rail along which said tables selectively
move. 5The system according to claim 13 wherein said tables are
selectively movable along a respe‘cﬁ%e orthogonal rails from said common
linear rail to the carting station. 5. The system according to any one of
claims 2 to 4 wherein said alignment inspection station includes an
imaging device movable along a second linear rail such that the imaging

Claigice inspects said substrates whilst the tables are log ted at the

respective loading stations. 6. The system according to any one of the
preceding claims further Including a 15unit removal device for removing

thes ”ggi{]%t%%éq%%%%%ﬁg%%f ﬂ%ﬁgtéffg%é@ég dable whilstatthe,saping

station. system according to claim 6 further including a unit inspection
station fgé ' ecting said units whilst in contact with the unit removal
device. ethod for cutting a plurality of substrates of integrated

circuit Ur@ﬁlﬁ%@@ﬁ*%l@@%&%l@%@é including a plurality of trays, each tray
arranged to receive one of said substrates;
each of said tables selectively movable between a respective loading station
for receiviﬁg said substrates and a cutting station for cutting the substrates,
and;
a substrate placement device for placing the substrates on the respective
fra,ys of said tables, the substrate placement device cémprising a frame Hfter
for engaging the substrate and lifting the substrate to the respective trays;
wherein the substrate placement device is arranged to sequentially place
substrates on said tableé with said tables grranged to sequentially move to the
cutting station afier receiving the substrates and then return to their

respective loading stations for placement of additional substrates.

2. The system according o claim 1 further including an alignment inspection
station for inspecting substrates located on said tables such that the
alignment inspection station is located intermediate the respective loading

stations and the cutting station.

3
%
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Providing at least two setectively movable tables; loading a portion of said
plurality of substrates to a first of said tables, each table including a
plurality of trays, each tray arranged to receive one of said .substrates,
using a substrate placement device comprising a frame lifter for engaging

the substrate and lifting the substrate’to the respective trays; moving said

first table to a cutting station; cutting said substrates: loading a second of
sdid tablBe withea RIPEEBORIBH GRS PIPSIEH BRSNS HEE 6L g the
said substrate placement device; movi%%said .cut substrate from t/%aid first

table; mEvRRSHHE ARSI Bl M HHEHAAGL ARBER SABRN ORI fiene

- second table to the cutting station; cutting the substrate on the second

table.; reRGUIFILHY EoCLSBSFAE O the second able; moving the
second.table to the second loading. station. The method according to
claim 8, further including the step of repeating the steps for subsequent

taples. 10, The method Aceardng-{o Aot lbeLiDclling thes sig.

'emovn% %ﬁsetecrﬂfa %?chsilr]ﬁtes rom each tab%e a:;‘ter each respective

cutting S%%’nUSi?%&&RJE @mgé@ag?é’liﬁ%m]r&séﬁﬁ'%dﬂ%gﬁ’g&%%gif&ﬁg’ any

one of claims.3 to"10. further including the step of inspecting each

substrat%mggg@&gd on a respective table prior to the respective cutting
step.

5. The system according to any one of claims 2 to 4 wherein said alignment

inspection station includes an imaging device movable along a second linear

rail such that the imaging device inspects said substrates whilst the tables are

located at the respective loading stations.

6. The system according to any one of the preceding claims further including a
unit removal device for removing the singulated integrated circuit units from

said table whilst at the cutting station.

7. The system according to claim 6 further including a unit inspection station

for inspecting said units whilst in contact with the unit removal device.

g. A method for cutting a plurality of substrates of integrated circuit units
comprising the steps of
Providing at least two selectively movable tables;

loading a portion of said plurality of substrates to a first of said tabies, each
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table including a plurality of trays, each tray arranged to receive one of said « -

substrates, using a substrate placement device comprising a frame lifter for

engaging the substrate and lifting the substrate to the respective trays;
moving said first table to a cutting station;

cutting said substrates;

loading a second of said tables with a further portion of said plurality of
substrates using the said substrate placement device;

moving said cut substrate from said first table;

moving the first table to the first loading statidn;

moving the second table to the cutting station;

cutting the substrate on the second table;

removing the cut substrate from the second table;

moving the second table to the second loading station.

The method according to claim 8, further including the step of repeating the

steps for subsequent tables.

The method according to claim § or 9, further including the step of removing

the cut substrates from each table after each respective cutting step using a

unit removal device.
The method according to any one of claims'8 to 10, further including the

step of inspecting each substrate whilst placed on a respective table prior to

the respective cutting step.
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