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*159159* 1 APPARATUS AND METHOD FOR MULTI PLE
SUBSTRATE PROCESSI NG Field of the Inventionmﬂmmmmmmmmmw
invention relates to the processing of integ |
circuit units and in particular the processes ssgso
involved in cutting the units,fromsubstrates of a
plurality of said units.. Further the |nvent|on

EPROCESSING

I nvention Integrated CIrCUIt units are generally
rectilinear, i.e. having straight sides at right
angles to each other. The rmost efficient form of

Hieki afghonventidri ng t hese units froma substrate is
general ly using a dicing saw which perforns a strai ght
cut very quickly in 15 conparison to other such
cutting nethods. The evol ution of the consuner

ﬁl@ Ve RN I%la{t&dﬂ)stt}&ﬁ)éo&gyiﬁ% of unt@é’rﬁtehecqrc 2 oAk taﬂél‘ $n gartiaular the

apes |ntegrat circuit untfts to tit

Vi ces ticul ar for SD and S cr h| sed
?r8$eSPeesp}f§8£§6|18 Yty L PO M Shslen; Gt afalif g said uniss.
not rectilinear 20 but instead, my. have only portions
Liyiher the mveption eglatss %megﬁ)gs 5@r 9pt§mzngn@|eer§te hrocessing of said
remai ni ng peripheral edge may be curvilinear which
wiitsl i ncl ude curved edges as well as strai ght edges
whi ch are not at right angles or instead, may include
edges which are of an increnmental |ength and,
therefore, denpnstrate a step arrangement which may be

B8k obdud@ oPthdmbhtigd for the efficient use of a dicing

saw. In such a case, other cutting *000002*

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 ihtegrated circuit units to fit within said devices particularly for SD and SD
microchips used for replaceable memory storage. Such ehips 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 nmethods may be adopted which are nore suitable for
cutting such profiled edges but may not be as fast as
a dicing saw. An exanpl e includes the use of high
pressure water jets or alternatively, lasers in order
to effect these cuts. An exanple of a system whereby
a dicing saw and a profile cufting neans are conbi ned

roduc ficient sy for cutting i.s

EBis By %acg%tedpwet theit P ﬁsltft\m%owtmsm prefiked edges but
contents of which are incorporated herein by
mey aplebrees. fagtas adisingewt fonedmp)s inshdes therusaogjbightpessure water
maxi m ze the speed of processing of the integrated .
et ouilternatitedy.t hsasgh drie wutffengheenass.asApreafimpR of a system
cutting devices, whilst useful 10 for profile

GHEfeby @, dief ng saRl\h ghe Rt prfik! émﬁ‘ﬁ% kRS %r@b&hﬁ%& Woprdduce a more
is the speed of the profile cutting devices that :

-#ﬁ@ehts sysih rfoyéts\tﬁﬁg %?}Sdh 0ol fy PERESRRL N B8 \N’%ﬁfoHJNO%%% the

ave a system rate of processing usi

£l d d. S f
P SRt Gho e Retp B FOBREer nvont | on pr ovi des

A systemfor cutting a plurality of substrates of
integrated circuit units conprising a plurality of

tabl es, each table including a plurality of trays,

Ehe lafOtrmayntmmeérﬁgetdnt B arenged ¢o onaximizesthe dpsedoof patoess;ng of the
each of said tables selectively novabl e between a

neppared tiveuit eddith@ugh dd @tifgofonee eeprétiieud@iddevices, whilst useful

substrates 20 and a cutting station for cutting the

ﬁh‘kﬁ%ﬂlékﬁﬁl’nga&g inferaHR S &Aran s 28R wieYiChe Egé'ed of the profile
pl aci ng t he substrates on the respective trays of salf

E&R}é%fﬁeﬂ@%lg&gtel uen e% s%t D gﬁ \évolgfu ee??nrgsg%hlsegﬁ% tla)shave a system

{abl d t tiall
R oﬁ‘%r%tea%?%ﬁs‘?ig Fersiegurns RS Tecstlat on

Summaryv of Invention

Ina 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 onr 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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3 and then return to-their respective | oading
stations for placenent of additional substrates. In a
second aspect, the invention provides A nethod for
cutting a plurality of substrates 5 of integrated
circuit units conprising the steps of : Providing at

| east two selectively novablé tables; |oading a

814 oS e Bl oL BUBRL R b e pnd
tra%gé%each tray arranged to receive one of said

tes; noving said first table to a cutting
station; cutting said substrates; |oading a second of

~said tables with a further portion of said plurality

of substrates; noving said 10 cut substrate from said

fnl 4 Sdcoh@BdpRict, Eﬂé\ﬁhﬂ@ltioh%ré\hﬂ&l Alrddth&] R chitfidig fa Iﬂﬁrtahty of substrates
| oadi ng station; noving the second table to

Gfuﬁﬁéeg?zgceé CRLLP ﬂmt§ H&B Pﬁn% t?lges Ste Bf abfovedl %*&? 1&@@%{7@ selectively

, removing the te fromthe secon

R AR By GRS GRS s

hed cuttrn% ce |s preferred for all the
g Brludmg at Aliedf Hape ach G amanged G Hogeiuaope of said

' the i ncr eased speed of conbining with a dicing saw

substeies; eoieg edifl tfiset. tallle do B uttiyigystation; Feitingasid substrates; loading a
mul ti ple substrates subject to the cutting, not just

wdcbid of tdié tablést wily aZortkeripdirtion sHsaid phirality o€ substrates; moving said
pre-processing of the substrates, therefore,

ERCIUBRERS IS shidl BrsPtabld i thSviRE Ithd Bkt tME"fB R thsﬁqoadmg station;

~inmproving 20 the rate of processing by a prof

ﬁrtl&/{ngqge get%éhg fabl { C{lttlg toﬁ dcrﬁh?%tthgltsulg@r% {he rgg%ond table;

e SU e [o]0) I‘OU

t t t
FREREL %fgfltr%%ff%?rh{hs &Swn?ﬁ'%ﬁ imp Qtees&cerd?teﬁr o the second
units but not conpletely through the substrates. The

loaflingstatien.

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
'eubject to the cutting, not just within the cutting zone but also within rhe pre-processing.
of the substrafes, 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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4 circuits may be | ocated upon a nould such that
whilst the integrated circuit units can be conpletely
cut through, the laser head only partially cuts

t hrough the underlying nmould. Thus the integrated
circuit units may remain in cgntact with the substrate
and so remain as a single strip even though the units

t.hemsel ves have, been si ngul d. 5.1t will be noted .
G 7Y RS RT § OUGSHEP b PR IDF IR P ATy ugis can be
materials including netal, ceramc, plastic, glass

gaplefeletut Shrevehrihcelepeiinsadionlyipapiadly feyis thepmgh dhe underlying mould.
integrated circuits or noulds for substrates. 10 As .
Tewst the meelrpted wirowis Liyits ney dewaio én Eomtary wWith thd apbsictef and so remain
use with a conventional dicing saw device. In this

Wsi.n%le Stripaseh thRaH thinikeh@aaies AatObh!sihgagftéor m

profile cutting of the substrates and, therefore, the
integrated circuit units may not be singulated but

only having profile cuts taken, and depth contro

ut.t.i.ng. h substrates. m he be delivered to.a . .
Gl houcl B, e IR, PR SRR sy & Vi g i imcluding
prgéess. This 15 differentiates from.the disclosure in
NEPOOEr BTS 3Bt e a5 \and rRthes, Yich reatesials piigjlabieg for gise jag gntegrated
saw arrangenent conbine to forma single process.
grquets obawetdsgol swbsiodtedr awi ngs 20 It will be conveni ent
to further describe the present invention with respect
to the acconpanying drawings that illustrate possible
arrangenents of the invention. Qther arrangenents of

IR EméheaBd ipPsvidsey RRS 8Ehte 5aRdy HRNBAILE ok Yise tith a conventional
particularity of the acconpanying drawings is not to

- d dj rajl.i f th
B30T 58987 5L BARR SRS 10 g bt 6 o
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 WO2007/073356 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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5 Figure 1 is a plan view of a processing device
accordi ng to one enbodi nent of the present invention;
5 Figure 2 is a flow chart of a process according to a
further enbodi ment of the present invention; Figures
3A to 3C are el evation views gf substrates having cuts
of varying depth. 10 Detailed Description of Draw ng
Figures 1 and 2 show conpl ementary enbodi nents of the
present invention whereby nultiple substrates are

del i ver.ed to multiple tables for alignment and cutting
biegtcet 428 plaw vigw 108 aj PIOpesaing deiceumeowiing i pae embedigient of the
the device. 15 In particular Figure 1 shows such a
peevint envasicor,di ng to an enbodi ment of the present

i nvention. The device 5 includes a | oadi ng nmechani sm
wher eby an onl oader 20 collates and racks substrates
ready for delivery to the device. The substrates are

ggHg v,
f ac hﬁlﬁghghlgﬁls%l{gﬁp%?anpl%&%e raggﬁlggl Fmﬁl gbéi‘ﬂfegﬁé the present
tQ%nllnto engagenent with an |nIet rall 25. The deV|ce
Fhciides a substrate pl acenent device which in this
enbodi ment includes a frane lifter 35 nounted .to a
linear rail 36. The frane lifter 35 engages the
substrate within the inlet rail 25 through a vacuum
Erpuress Aatedd( aretebevatien vighs of aubstraigs bawng futswd vanyingsdepth.
37A, B located on a first table 40. Further |ocated
in this region is an alignment inspection device which
i ncludes an 6 imaging device, such as a canera, 45

MRitE Del Qipfios 8¢ Digwinknear rail 46. The imagi ng

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 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

' rhoved 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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device 45 can nove freely along the rail and so check
the substrates for their alignnment wthin the trays
and the table. 5 Follow ng inspection by the alignnment
vi sion device 45, the table is novable to a cutting
zone whereby substrates nmountgd to the table are cut
usi ng a dual |aser head 50. he now singlulated units’

are. removed fromthe tabl.e by an off | oader pi r £0. .
s RIS, e s Mnskingm ST 12 peoBR TR R 5, 115y imagine
nits, noves back to the Iinear rail 30. 10 The key . '
%‘w@c“é SR B FeRnealonghs @ilignd saisneel eéflb%tmesis}grs&hsmahgnmem

to have in this enbodinment, two tables 40, 55
witindhe wayssinchihe whisously. That is, whilst the first
table is undergoing cutting, the second table is
bei ng | oaded with substrates and undergo ali gnnent
i nspection. When the table. undergoing cutting is

FdIvERE GnspeétidPBEShP aGEnmER VRRNl 488&@F 49.5tHeaableSR hbBRible to a
it can be further | oaded with substrates and the next

SR EATRRrD LGSO OB e S PSR G08 f had 0
(ii1) cut first table; (iv) load second table; (v)

i nspect second table; (vi) renove units fromfirst
table; (vii) nove enpty first table to | oad

n
-EheaQQ\@@;ngkul%lRediqqltf agf FemR@Ed rigom 4be ¢able by an off ?oader 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 loadéd with substrates and the next table moves to the

cutting zone. Thus, a sequence of:

(1) load first table;

(1) inspect first table;

(iii)  cut first table;

(iv)  load second table;

V) inspect second table;

(vi)  remove units from first table;

(vi1) move empty first table to loading station;
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(ix) load first table; (x) inspect first table; (xi)
renmove units fromsecond table; 5 (xii) nove enpty
second table to | oading station. Subsequent to the
cutting cycle, the units are renoved by .unit renoval
devi ce, such as a picker 70 znd subsequently noved to
a further inspection 75 whereby the units are

nspected for defects. As the picker 70 grips/vacuum
2a& 'P§7§68@£V%fe from above, 10 inspection occurs

.at the outlet vision inspection zone 75 from

undep nedead firshiebiehmgi ng  devi ce 75 noves al ong a
linear rail and this together with novenent of the
pi ¢ker fspeatlfosigables dedi cated rail 80, permts full
i nspection of all the units held within the picker.

Tth@nsp@ﬁbagwuﬁuhﬁngﬁgnamﬂnedeI|vered toan off
| oader whereby strips of units are 15 pushed by

or delivery to
thgyﬁﬁstdﬁ%%”ﬂg¥§%%gbgﬂmigagaﬁﬁ é@?%etalled process
for an enbodi nent of the present invention. The
process as detailed in Figure 2 may be applied to a
devi ce such as that shown jn gure 1 or. to another
Hekseauent &y the qYtHRE ChFls, thaanis é@éﬁmo}’%\/‘é}wﬂlb’f?m%@l devace, such as a
process begins 100 with | oading of a magazi ne 105. The
pickérp7G snd subeduenttyomawed tmnlaefurtheri insgebfiontisScwhesby the units are -
pushed to the inlet rail. The strip is |loaded to a
fispetted fos elefdcah| &s tHel pickbr DO gipé/victium Bdinitg/sabstaktd fom above,
to afirst tray of the laser table using a strip

f?lisgé%ﬁﬁn 3B¢hirs HN@P o1& \IABR ihEdtRnRLE& 95 floRRGdMndith. The imaging
sequent strlp to the second tray wwthin the first 8

!ica%e 7% vgsl il(?n aslg egp %alf'lgxgc? {lgsotoggthgrr Iw?tﬂ%ﬁévement of the picker 70

I nspec

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 bf units are

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 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
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devi ce checks from above the strips lying in each of
the first and second trays of the first.laser table.
5 The orientation inspection station is in -
conmuni cation with a control system 125 whereby the
signal received fromthe oriegtation check is recorded
agai nst the respective strip In particular, the

[ j ined from arj et

ot aE) o iRt G 2l HenGaR BISHEOE At vk %kan imaging

_mhereby fldu0|ary mar ks, for, key points on the str

dgvice disples fromboyp the staips Tying in each ehdeihrstyend, @@9%3&1&3 of the
i ndividual 10 line of units is separately inspected.

fitst kisérdsble.he advant age of ensuring alignnent to be

checked and recorded but suffering froma nmuch | onger

i nspection period. Accordingly the.designer of the

device will determ ne whether the greater assurance of

Bhd QRERALi0P finspbiors kfatiBn 1§ 19%&%@6&@%%‘ Oth 4 R8ntrol system 125
I ncrease in |nspect|on tlne It wll be noted that for

| \gfg%rf:l%)zithe |§1 ?&o?d fh rbr‘?&téﬂon‘ IRE 0:14 (%? ord?5 a%amst the

e cu t|ng o1 "a “SUb
t he | aser. ad Th he calcula&;on of th& alig gqe
TESRFCliS Ft“xlj‘s 0 e a}rg ENPR; igjormpien may be a variety
the trays fromthe first |aser table and cal cul ate: 20
¢f Inspastion ppeterals dreludinganwight domsntcheck, cehezebonfidnaiary marks for
(ii) offset value fromvision; (iii) vision data and
ket painty odaha stniptard idegtifi€d, u'ﬁl’tbsani“laﬂ dineecheck? wingeby each individual
calculation is then sent to the control system 135 to

hee ss@fits bs/se%aﬁtew ASPECtBE AUBis W¢ thBhdCatithd&F enMrirBY alighfhent to be

allgnnent ck and calculation, the first table is

- aﬁegftecf &hd @é&ﬁ?& ?\?}tteguzitngI% gr.omllﬁ fen%gl%{ }@%EpanEécﬁoh %eHc?cﬁ dAb&)rdingly

cuttin

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

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:

(1) motor position value with inputted data on MMI;
(i1) offset value from vision;

(iii)  vision data and cutting data matching.
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Is then off | oaded 145 whereby the strip picker

renoves units fromeach of the trays 5 fromthe first
table. In parallel but staggered fromthe processing

of the first |laser table, when the strip picker is

free fromloading the first laser table, it will then

| oad strip to the second | aser table which has just
ﬂb% 1{9%%%9 ul%ul%fcionrﬁ A c\:én:ge Egooﬁlpgl f tr@%g%tertn%glgﬁ% bte (L)lged by the
|dent| path to t .he fir | as )
lpgse |ha%ﬁ° rfblr@ﬁ %‘Fti“hgnt%g%tg‘eé SoReR gk fa %l@lﬁaﬁ%ﬁhet st table is
strip alignnment 160 and subsequent | aser cutting 165
sndtodesen cuiding \ 40 avhiengbyt saisl deita ipuisad enthgreuttingradivhe steips. The strip
from the second | aser table 170. 15 Thus, the present

is nik@ndif doadedek!ss wherepy ithw sep tpieketPédn b s drive fetaw icaeh bfj the trays
maxi m zi ng use of individual functional stations

bk hdfidsh@pgevi ce including the strip picker alignnment
check and | aser heads. By having two trays in a

staggered paral l el sequence, delay in wusage of the
functional stations is nore a function of the varying

f h stati
B QR8I Y o3 P rmaFE HoseoTo BT e o et geBhetipmghe s
tabl e 20 has been | oaded and sent to the alignnment
BiRkes 165 fPRBlonging e His lwerelabloct il tharlopstipgedhe second laser

avail abl e for a subsequent |aser table when the
fablesehich |has gustthald| @ngudated nnits cemavedt frory. it lapd fretiingdsto a loading
this is equally applicable for the I aser cutting heads

paxttidnh T decohd RE@r table dkledws drdidehticdl fpath wrthadifAkOfirst laser table
the tables are capable of carrying two substrates. The

in@I‘(ﬁ[Hg' AR bentfn |chedll 9851 LalBRARIY JfWeheS YR %ﬁ%ﬁﬁerﬁe%o and

| e but could have nany substrates and e y each

gl%lgé eﬁrtal%s cu I&daﬁcpe\;eﬁﬁﬁlly%a@f‘?&eth@lsm%hfal[easur@tgtremoved from
elChee PRt

proces
the second laser table 170.

Thus, the present invention seeks to optimize the UPH for the device by maxirhizing use
of individual functional stations within the device including the strip picker alignment
check and laser heads. By hé?ing 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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actually present. For instance a | aser table may be
capabl e of holding say four strips 5 with the

al i gnnent check being used to identify whether each.
tray within the table is actually being occupi ed.
Thus, in a particular batch r if only.two of four
trays are being used, the alignnent check can

j tif that the | h f . .
bR . BREEEUR SR o UL BRRRTT e enin s
t he act nunber of strips to process. 10 The

Ii&fi‘o‘é‘@ﬁ%‘ij & ﬁt“irFilQieTéVOaF‘ttEFTa‘@ﬁ FPegitade e copid haygd@anqmseiz%iates and

whereby the units are taken to a laser cutting check

“agellyieach tatileghmaybbe adaptagtd rmgcaivre skverdl . sirips hndprdoyssoonly those

sel ectively choosing units to inspect or a full check

aftutBopresent.t Forl igtaioé arlageositilé any teyapablerofii®lding say four strips
cal culated. This infornmation can be sent to a | aser

wHh khO Gl GE&H RN pQhg t&@i@h@ﬂﬁ@%&i@éﬁé&cw&ab V(fﬁl‘ﬁﬂlthe table is

and transmt the V|S|on S|gnal cutting quality and

'f(#l#efli:y éne£8 &13 QN TH 'lptaft cﬁl[a? bta{b%r}ugftf ohl?rat?ﬁodott Poutr %rays are

azi ne- enbo

e off Ioad d as  a stri |V|du Iin of
G S5 05 B BRG Font evnatia ger heads off
20 In one enbodi nent of the present |nvent|on cuttin
lopderrpickartandnygbseauentoviatiany a deleraed of thy actaalt nurabey ofostrlps to

singul ating individual units fromthe substrate.
piogesses 3A to 3C show varying types of partial cuts

‘that may 'al so be possible according to specific

enbodi nents of the present invention. 11 For full
cutting using a partial/ full cutting devi ce such as a

Ffocbs%tcoﬁfm &Sfler elpéﬁtgmlff!stﬁg%ff 1&%@% ﬁ{clﬁé% gébr}]fgthg units are taken

Saw, Che units nvolv
ery ?'%M
to~a’lager 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 t:heck control
system 190 which will recall and transmit the vision signal cutting quality and cutting
pbsition. 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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process. For a QFN typical substrate having a copper
strip 205 of thickness 0.2 mm nounted on a plastic
nol d 200 of thickness 0.7 mm only full cutting is

practical. For a 5 partial cutting device, the depth
IS subject to greater control The present invention
permts cutting of the copper 505 only, as shown in

i g 3A in . order t crease saMAng speed as
o Rinpii o8 s porel) lloiiie dPros Ut PiboRigs jet or laser, but
0. 9nm t hi ckness wi th 0.2nm copper thickness, this
sppeifically sxcluding eliepatsew) the, writs serhcas QFNg vdB pntolvé atvery slow
certain cutting width by nultiple cutting of the Beam
fiiotasscBor o €FNextpiead edbdtmatechatingig dobperesttip 205 asfthizkness 0.2 mm,
strip, and partially cut the nmold. In this case, the

mY it oh A\Radbie §ibld 200 Wi #ithesdOY Iﬁt'heoﬁl?'fﬁﬂ _uRRY i8Praktical. For a
strip due to the partial cut of the | d, as shown in

r es flipping

5 eagﬁgggfg%gegﬁghgﬁif?ﬁgﬁ%%g;%%Fﬁ}gxﬁﬁqthe opposite

side, and so leaving the copper strip intact. Because

of the greater thickness of the nold, and the
fendenc for plastic materials to retain considerable

g esent 1r§\{epg%1§g%rmqs§h1ttg}gdpf th@ CORNSELRS pBlygas shown in Figure 3A in
considerable differential stress in the nold. Further,

edes to didrdase sawingl spred eassfollowiag) process. tHoe eypmpteprif substrate has
flexural strength of the nold as conpared to 20 the

0.bimm dapipress sithi P2méantoppat SiEicksithiy FteinlhB IO cadtdd] 0.2mm
By executing a cut, such as that shown in Figure 3C

&ﬂﬁ‘n%’@!:ﬂh Ragh ESHUe g&'mhg fvlnHﬁlnG}e ﬂlﬁﬁéﬁé‘ Qi gxgtcﬁf th Bte?rn‘fjl This can be

depth of up to mn wi th ferre

S?téds}igg %% f&l g tHB entlrtee %’r S Fi‘}g: qug[ﬁa%tu%l%: rl‘.\g theSPnoM qn it}t1i¥ case, the

'unl{mhave begn 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. Furthér, 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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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
novabl e between a respective |oading station for
receiving said substrates and,a cutting station for
cutting the substrates, 10 and; a substrate placenent
device for placing the substrates on the respective
trays of said tables; wherein the substrate pl acenent
device is arranged to sequentially place substrates
QW8ims d tables with said tables arranged to

sequentially nove to the 15 cutting station after
receiving the substrates and then return to their
respective | oading stations for placenent of

addi t i opadyseubfiricat@g.a puraliieofSubstRresaF e ghattd cirouit units
claim1 further including an alignnent inspection
stationcgﬂﬁdgﬂ pecting substrates |ocated on said

tabl es such that the 20 alignnent inspection station

is located inter j at e re ctive | oadi '

stat | onc BRI PRSI BEe igh UL REREG: s MuyeRB Wy, cagh oy
according to any one of the preceding clains wherein

sai d redfargsd e TeeELEi Mg oL sadsEalfse | ocat ed al ong a
common linear rail along which said tables ' )
sel ect i gethofipaidetablgs gelectivelyspevabln brtweerdd ragpecsive legdigsstation
wherein said tables are selectively novable along a

r espect iforarecdiving gaidasubstentdssantl meuttaw sthtoarfor alttihg theanbstrates,
rail to the cutting station.

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 and then return to their

respective loading stations for placement of additional substrates.

2. The system according to 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.
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5. The system according to any one of clainms 2 to 4
wherein said alignnent 10 inspection station includes
an i magi ng devi ce novabl e al ong a second |inear rai
such that the imgi ng device inspects said substrates
whil st the tables are | ocat % at the respective

| oadi ng stations. 6. The systém according to any one

of _t he eceding clains further.jncludji.ng a. 15 unit .
efoval THESTYEm AgrordaR R Mol (F RSl es s HarEneaid
circuit units from said table whilst at the cutting

st at | onTespectivgdoaging satone Ay orargd elons pgommmnslinegtyail along

including a unit inspection station for inspecting

sai d unwhschvdaid ables seledivelyahovd.t h t he unit renoval
device. 20 8. A nethod for cutting a plurality of
substrates of integrated circuit units conprising the
steps of : Providing at |least two selectively novabl e

tapl es; T34 s#t&ﬁqg;wdiﬂgw Elhir? g Wer 'ﬁisﬁdgéﬂ'lﬁsagr.té g%Fégfvely movable

substrates 1o a tirst of said tables, eac

including a plural.ity of tra each. tra rran 0

Fecel ve 0pE B HeRite ot iSRG s el AT o bR cuting
table to a cutting station; 5 cutting said

subst r af®891| padi ng a second of said tables with a

further portion of said plurality of substrates;

novi ng said cut substrate fromsaid first table;

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.

8. A method for cutting a plurality of substrates of integrated circuit units
comprising the steps of :

Providing at least two selectively movable tables;
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noving the first table to the first |oading station;
10 noving the second table to the cutting station;
cutting the substrate on the second table; renoving

"the cut substrate fromthe second table; noving the

second table to the second Io?ping station. 15 9. The
nmet hod according to claim8, turther including the

o e IR b0k 0F saif bERR ) B AN RS RAUT b BPAAT tables, cach
i ncl udi th £ for ' th t bstrat es _
If Pgmueiag%’l? gfﬂ@uggp 3 Ewé§§3¥ {frgsgsp s%cﬂlﬁv@uaé@ggﬁtg rggeays one of said

using a 20 unit renoval device. 11. The net hod
accor di rsybstratesny one of clains 8 to 10, further

“including the step of inspecting each substrate

whi | st phadegsad fiest tasorcd duteng ghdich; prior to the
respective cutting step.

cutting said substrates;

loading a second of said tables with a further portion of said plurality of

substrates;

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.

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

steps for subsequent tables.

10. The method according to claim 8 or 9, further including the step of removing
the cut substrates from each table after each respective cutting step using a

unit removal device.

11. 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.



