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 processing of said units, 10Background of the Invention Integrated circuit units

are generally rectilinear, i.e. havmg straight sides at right angles to each other. The most efficient form
of dicing or cut |
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electronics industry, however; has led to various shapes of integrated CII‘CUI'[ units to fli within said
devices particularly for SD and SD microchips used for replaceable memory storage. Such chips are
often not regtilinear.20 but instead, may have only portions which are both straight and at right angles.
The remamm%%%% 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 ail incremental length
and, therefore, demonstrate a step arrangement which may be too fine or profiled for the efficient use

of a dicjn w..in such a ase other cutting. . L : :
% g sﬁxe invention re ates tot hhe proce%mg 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 processing of said

units.

10 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 n

15  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 chips are often not rectilinear
20 but instead, may have only portions which are both straight and at right angles. The
remaining petipheral 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




2 methods may be adopted which are more suitable for cutting such profiled edges but may not be as
fast as a dieing 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 combined to produce a more efficient system fgr cutting is disclosed in PCT publication no.
W02007/073356 he contents of which are incorporated herein by reference. The aforementioned
system is arr d -0 max nize.the d of processing of-the. i r IrGyit uni h the
cutting zonrgg%gg%’rg%ﬁggatﬁ(ril%pgfgv@e%?%vﬁﬁs?l%%fsjﬁ{lg(@feofrf%r%#fgﬁc%t?tlli r‘c?g , %Pgﬂ%ﬁgégﬁﬁggglyo%ver than a

dicing saw, |t s {he sheed.pfiheArafie qting deiges AL MIVRINRL yse andiluauld, herefore, be
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useful to have a system Whereby theTate of processing using a profile cutti evice is Increased.

Sunimarv of Invention 15.1n.a first aspect the inventi rQyi A syst i ality of
substrates Jg# Sln?ég%a?é%aéi\?%lgit tn %Scglm%ngllngoae%ﬁ%%rgh&tl&%gf%g%és %ﬁagg%rg%(}g l'i{r%é%tjgtflgl‘%{;eég{(pIurality of
trays, each tray arranged to receive one of-said subst , €ac id, tabl cti movable
between a \rkéﬁls%g% iv%%é%%%méa&a%% ?OP’}%%?%%V‘C‘,I%%H%&&%% Sstgr%t(g(s%@gn gg:ﬁ%ﬁgégtgt\lﬁgﬁu%r cutting
the subsirales, and 2. bstale pireamant devies [cAlagipa e sURSgiSs R ha sespagiive trays of
said tables Wherain the substrate &%cement evice is arranged to sequentially place substrates on

said tables WHNaRIG [30IRR ALANGSHI0REEHS

C the cutting station after receiving the
subs' ates ahd then rétlirn 1o thei {IRGLe

Il
1 DY L.
spective Ioaaé)%g stations for placement of additional substrates.

The aforementioned system is arranged to maximize the speed of processing of the
integrated circuit units through the cutting zones as profile cutting devices, whilst useful
10 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 to have a system

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

Summary of Invention

15
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

20 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



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 of said substrates; 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;

moving said 10 cut substrate from said.first table; moving.the.first tahl irst loading station;
moving the %‘é&f’ﬁ’& FabE 8 TR TtRSS Is\feail%ﬁné%tgﬁ%éo ngosrl.%%%%?ga@r? {Ir?g%;glgg%d table;gremoving the
cut substrate from the second table; moving the second table to the second loading station. 15This
system is pa 'EH%?R'/ 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) 54! aﬁﬂ?ﬁl@\t/? dOOthEPHES d(éF’oA(:‘ells]glﬁ%éb%)laCBF%ﬁféa%I%%fﬁg%evice.Slt will be noted

that at the cu ti.ng statiqn,.the sub.%trates may be com Iet?ly Ptvt!aﬁﬁugdﬁl-@a‘&%%%@ﬂé@t%

. . the : nay | cutting
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second of said tables with a further portion of said plurality 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; moving the second table to the second

loading station.

15 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

20 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



10As 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 he singulated hut only having profile cuts taken, and
depth control cutting. Such substrates may then be4delivered to a dicing saw device for completion of
the dicing process. This 15differentiates from the disclosure in W02007/073356 whereby the profile

cutting and dlcm saw ent comb| to for rocess, B| ripfi f.Drawings
20it will be cgﬁl\l/lenle fﬁr% d8stribe the [:S)lrxgge{r? ?r@er%}gﬁev&ﬁ rgéeectl%gﬁfeﬁ lVc};\ilgggcéc?negrlnGpg))any|ng
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It will be noted that the laser head is capable of cutting a variety of materials including
metal, ceramic, plastic, glass and other such materials available for use as integrated

circuits or moulds for substrates.

10 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

15 differentiates from the disclosure in W02007/073356 whereby the profile cutting and

dicing saw arrangement combine to form a single process.

Brief Description of Drawings

20 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.



Figures 1 and 2 show complementary embodiments of the present invention whereby multiple
substrates are delivered to multiple tables for alignment and cutting processes so as to increase the
UPH of units through the device. In particular Figure | 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 onloader 20 ut 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 embadiment includes a frame, lifter 35 mounted to a linear rail 36. Thelffr%me I{ftq_ré%? engages
the substrate§Hihin the iRlat -51?‘2’5%?08%??3% FEBTreE AR Mt S B85t S oRe

FAte 1o one of two trays
37A. B located on a first table 40. Further located in this region is an alignment inspection device

which includ&S & THEYRY: 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. SFollowing inspection by the alignment vision device 45, the table is movable

to a cutting zone whereby substrates mounted to the table are cut usi dual laser head 50. The now
singluiated Gi§tESre's &Wﬁ%ﬁﬁ%@swcﬁﬁr %é%l8rf§fg%r%%?b$%\%ﬁf§§%fﬂ%€3?ng. The

table 55, now empty of units, moves back to the linear rail 30. 10 The key aspect of the nvention is the
ability of thel%‘ﬁf‘srﬂéﬂﬁl?to have in this embodiment, two tables 40, 55 operating simultaneously. That is,
whilst the first table i.s 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 15rail so that jt can be. furifﬁwer loaded witlg s%b%tr?te andcthet nefxt tablg) r&()\{ﬁs to the cutting
zone. Thus,%%ﬁ%éﬁé@ 6@ b -ygtt&%{byé?ws of substrates having cuts ol varymg depti.

10 Detailed Description of Drawing

Figures 1 and 2 show complementary embodiments of the present invention whereby
multiple substrates are delivered to multiple tables for alignment and cutting processes
so as to increase the UPH of units through the device.
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 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
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 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



(iiinspect Ursa table; (iii)cut first table, load second tabi inspect second table, (vi) remove units from

first table; (vii) move empty first table to loading station; 7 out second table; (ix) load first table; (x)
inspect first table; (xi) remove units front second table;

6
imaging device, such as a camera, 45 mounted to a second linear rail 46. The imaging
device 43 can move freely along the rail and so check the substrates for their alignment

within the trays and the table.

5 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.
10

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
15 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;
20 (iii)  cut first table;
(iv)  load second table;
(v) inspect second table:
(vi)  remove units from first table;

(vil) move empty first table to loading station;



(xii) move empty second table to loading station. 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 inspx;ction zone 75 from underneath. The imaging
device 75 moves along a linear rail and this together with movement of the picker 70 along its
dedicated rail 80,. ermi%s full igﬁﬁﬁction of all the units held within the picker. The inspected units are
then delivered t9"ah offlo5derw ereéby strips of units are pushed by pusher 85 to an off loading rack
90 for delivery éo the cus omer. gf'gure 2 shows a more detailed process for an embodiment of the
present inventi Fi? The prodess as tetailed in Figure 2 may be applied to a device such as that shown
in Figure | or to ag\other de\Q?Q ﬁll@g,within the present invention. 20 The process begins 100 with
loading of a méé ziné 65 The s%rlp is loaded onto an inlet rail 110 wluch is pushed to the inlet rail.
The strip is loa e§| to a first lase tg%lr% :SLlC%rtﬂr{)%geh first loading a strip to a first tray of the laser table
using a strip pi Ker andien the same s?rlp plc?fker loading a subsequent strip to the second tray within
the first. 8 laser table. The strips under rientation inspection 120 whereby an imaging device
checksfrom ab(é\l} thgigtvr?p%n}%{gs ?ﬁogggﬁ%c%?ﬁg ?r%flgr%% sl(g%ond trays of the first laser table. The
orientation inspection station is in communication with a control system 12$ whereby the signal
received from the orientation check is recorded against the respective strip. In particular, the alignment
information may be gained from.a variety of inspection protocols includin ight heck;
whereby fidgzﬁ Hﬁ%ﬁ@f ?ﬁgynﬁ%ic 58)‘# e's rslpalgrée%%ﬁg “f}lg %%#%ﬁﬁ%gcgggﬂ%w ereby
e IS A R rRe s ebacted, I s e ackaniage af easiing,alonment

to be check8tf aHd ing front a much longer inspection period. Accordingly the

designer of the devi »vyiigetermi e whether t reater assurance of aligny tf%g hgo {;é’p IS
balanced aglﬁﬁ%ﬁﬁ(g? CrgA%Eh i%sspt\({a\{gti}cg)lr%f?t?ﬁw}z.6 i%\l/\lrﬁfﬁlgcﬁggc?}%gtn gsr% é% s%]ﬁ?n}a gLeci“, the period
of InSpleOCtlorgn%ggggé(llqmo%Eetgstg ‘Eh%f(t)ﬁﬁe(%l{%?&olgs%g&?c%rggge 75 from underneath. The imaging

device 75 moves along a linear rail and this together with movement of the picker 70

along its dedicated rail 80, permits full inspection of all the units held within the picker.

The inspected units are then delivered to an off loader whereby strips of units are

15 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 in

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

The process begins 100 with loading of a magazine 105. The strip 1s 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 110 will use the alignment vision check for
each of the trays from the first laser table and calculate: onmotor position alue with inputted data or
MLVIL: offset value fromvision; Cm)vision data and cutting data matching This information and
calculation is then sent to the control system 135 tQ he used by the laser heads during cutting. Alter
the alignment check and calculation, the first table is sent to laser cutting 140 whereby said data is
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10position. g}%?,secongkl:aser table follows an identical path to that of the first laser table including

orientation
eventually having the singulated units removed from the second laser table 170.

clﬁlsf%gcalculation of the strip alignment 160 and subsequent laser cutting 165 and

5  The orientation inspection station is in communication with a control system 125

whereby the signal received from the orientation check is recorded against the

respective strip. In particular, the alignment information may be gained from a variety

of inspection protocols including an eight corner check, whereby fiduciary marks for

key points on the strip are identified, up to an “all line check” whereby each individual

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

“a1l 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,



15Thus, the present invention seeks to optimize the UPI-1 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 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 20 has %een loaded and sent to the alignment check.

Similarly the alignment check b d ilable fo tl tabl | t
aser table 4 SoH 5 CEAEH NGRS 1 LAY Bt Tor D sty AR NS i e ¢

e laser cu tlngehee%,ds and the off
loader picker. 10 In this embodiment, the tables are capable of carrying two substrates, 'lite invention
is not Iimite@fS%%%WﬂﬁB%ﬁB@[P&teﬁxﬁ%f ngI%IEBF 1é:c][)luI%%ﬁ(faﬁvémr(rizaLCfag//C‘ré‘lu t‘é’%%aﬁé% %ﬁ%%%lﬁalﬁy each

table may be adapted to receive seyeral stri ut process only those actually present. For instance a
laser table rﬁ%&”?elgi:gﬁbéiﬁmn@f%%%f%ﬁla% ?6%?% fbs Wi tlﬁetﬂa%/iﬁ%t?ﬁn f)%#levc% Slhg%%ﬁéggqt)o identify

whether each tray wj f]in gh ble is a tuaklg being occupied. Thus, articu ar{a tch run if only two
or our trays }ér@{ﬁbﬁ% afst CaligiFReht %égigc%ﬁ%ﬁreﬁeﬁﬂ%ﬁfs%’ﬁg e?ﬁ%arga%a h%élelatg}aylrS heads off
loader picker and suﬁéegﬁ nt stations are informed of the actual number of strips to process. The
processsconfirii’r’ﬂi’e@ea f g%ging the off loader picker whereby the mits are taken to a lase' cutting

check 180 which might be a sampling check, i.e randomly or select veiv 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 15 system 190 which WiII.r%_ca nd transmit the vision signal cutting Quality
and cutting, HoBRiBHe ﬁ??i@é?é?t SR o ioNgET e bf %a%gr rfﬁsaeéa%@g’lggﬂn%%ﬁ st

is e%bodiment

the units are off loaded as a sfrip. and then individual jutes nits can be pushed to the off loader
magazine 19551 gﬁ%ﬁ?ﬁb&%ﬁ%%ﬁﬁg %%éﬁ?}llléﬁ\}gn ﬁ(){nglgﬂi?ﬁg ﬁrﬁféoctll}t&fiF\eé:%l%atlgsnermay
execute a full cut, and so singulating individual units front the substrate. Figures 3A to 3¢ show
varying type&oifpRhtiat Qs HrAH ﬁlg%%%%da R er %c?%iraﬁ%gnat%% the

p%gglkﬁe accor |||g 10 SpeCI ICem
present i| el |ti0n. 11

position. The second laser table follows an identical path to that of the first laser table
including an orientation check 155 calculation of the strip alignment 160 and
subsequent laser cutting 165 and eventually having the singulated units removed from

the second laser table 170.

15 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

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.



For full cutting using a partial/ full cutting device such as a water jet or laser, but specifically excluding

a dicing saw, the units, such as QFN, will involve a very slow process. For a QFIX typical substrate

having a copper strip 205 of thickness 0.2 mm, mounted on a. plastic mold 200 of thickness 0.7 mm,

only full cutting is practical. For a partial cutting deg%ge, 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 exaﬁrrA%lgfl;ii if Sé.lbstrate has O.%nun thickness with 0.2mm copper
t

thickness, tHid¥y @R EERR OTHRD 872 5§ LI WRACER SR cuting Width BY multiple

cutting of the Beam. This can he exten‘%%g‘to cuttin%ﬁg ntire ¢ per stri]p, a}nd a%rtitally cyt the mold.

In this case™he THifs HAVEHEEh Sy SR HuPErd m%%n%%&g S Sfrip dte %3@ éaﬁgrﬁg%!cut of the

mold, as shown in Figure 3B. 15Another application involves gip%?g the substrate apfdd:gtting the
tact. e

mold from tRE"BPPIEES JiRE AREMsBIARIRGthe Eospet SEST BethZEGrine greater

ater thickness
of the mold, and the tendenﬁéy for plastic aterial%%) reta'kﬁn cons‘g %rgﬂ&iatemal s%ress s ion cooling,
ifferen

there is a cRSIAEYANIRS tiffe Fetitidl LHESsAndTTe rther i {Afstiass Becatise of the

greater flexural strength of the mold as compared. .th thin copper strip, can.cause 0ing of the
substrate. B Bx&EUARGEER, 56 3%%%?%?30%&%%%@& gﬁ@?ﬁ%ﬁ%oﬁl% Bt l}%éeég\é ﬁl{fﬁ)dcsance
through cutting to a. depth of up to Q.7 mm with a preferred depth.of 0.5mm SLLP 1.A system for
cuffing a p WEHE BrREBEATLE integrted @irﬁfﬁ%ﬁﬁé %%%F%}nlg ORIy B0 Gyt b

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.
10
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
15 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.

20 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.



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, 10and, substrate placement device for
placing the substrates on the-respective trays of s i? tables, the substrate placement device
comprising a frame inter for engaging the substrate and lifting he substrate to the respective trays,

wherein the_substrate placement device.i anged to,sequentially place 15substrates op said tables
with said taB%s%h%%%é@&%u%r?ﬁgﬁ?)mUecq SR c? R A L

{5 cﬁffilng &ition after recél\l/ing he su ustrates and

then re'turn to the mlrespg %e |di-n%§}tation . for lﬁﬁ o
according tSRSETA RIS B'I%diﬁ]éc 1 &fignrntHEpSSfior Station foF inspecting substrates located

on said tables such that the alignment inspection station is located intermediate the respective loading
stations an&"iﬁ‘ée%%tﬁﬁb,as%?%r%ypi@%%a&e Beofdig Q%rasrtlr)}po%bgo kﬂélé%%sésdflﬁ% ‘Claims wherein

said respective loadi tati i ; : ;
Se|ectiV§|y ‘nougied or Stations are 19681eA AN & (Pmman finear fall 2lang.phichseid dables

5  partial cutting device, the depth is subject to greater control.

cement ng |t|0ﬂg{1]s\/%l?\§trates. 2.The system

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
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, as shown in Figure 3B.

15 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

20 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



54.The system according to claim 3 wherein said tables are selectively movable along a respective
" orthogonal rails from said common linear rail to the cutting station. The system accordingf% (éhw’one of
- claims 2 to 4 wherein said alignment 10inspection station includes an imaging device movable along a
second linear rail such that the imaging device ilp,?pects said substrates whilst the tabics are . located
at ic respective Loading stations. The systenT according to any one of the preceding claims further
ciumno a 15unit removal device for removing the singulated integrated circuit unit, from said tabie
whilst at the cutting station. The system according to claim 6 further including a u inspection station for

inspecting s?id units whilst in contact with the unit removal device. 20 8.A method for cutting a
plurality of Siates of integrated circuit units ccmnrisinu the steps of

fa—

A system for cutting a plurality of substrates of integrated circuit units
5 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,
10 and;
a substrate placement device for placing the substrates on the respective
trays of said tables, the substrate placement device comprising a frame hfter
for engaging the substrate and lifting the substrate to the respective trays.
wherein the substrate placement device 1s arranged to sequentially place
15 substrates on said tables with said tables grranged to sequentially move to the
cutting station after receiving the substrates and then return 10 thetr

respective loading stations for placement of additional substrates.

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

stations and the cutung station.
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Providino ai least Two selectively movable rabies; loading a nonicili of said plurality of substrates to a
~first of said tables, each MCSLIP table eluding d plurality of trays, each tray arranged toyecegiye 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 tcut substrate from said first table;
moving the first-table TetRe frs ROAIRG KAt B ViRG RHE CoRE BILE t°th&* itting station; cutting
the substrate on the second table; removing the cut_Su@strate from thF seconp {able; moving the
second table to the s%@?ﬁ‘V&éﬁﬁé@%tﬁﬁ%ﬁ'Sfﬁ%lﬂ?&ﬁ% WEHFEMG TS cTaith 8] fuiftter including the step

of repeating the stops far subsequent tables. -10.The method according claim 8 or 9, further includin
g
the step of removing which said tables selectively move. |

5 4. The system according to claim 3 wherein said tables are selectively movable
along a respective orthogonal rails from said common linear rail to the

cutting station.

¥4}

The system according to any one of claims 2 to 4 wherein said alignment
10 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
15 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.

20
8. 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 (o a first of said tabies. each
25

i
Pl s

A ! H
S s Qf;:z‘-.:—y



B the cut substrates fr_om each table after each respective cutting step using a 90unit removakl g Yicg.
" The method gccordmg to any one or claims8 to 10. further including the step of inspecting é@‘a’(gﬁL
. substrate whilst placed on a respective table prior to the respective cutting step.

10

20

10.

14

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;

cutﬁng 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 station;

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 8§ or 9, further including the step of removing
the cut substrates from each table afier 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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