1 AN APPARATUS and METHOD FOR DI CI NG AN | C SUBSTRATE Fiel ¢ of t he Inventron
The ihvention relates to integrated circuits which af

mul tiple units within 5 a substrate. SpeC|f|caIIy,‘mHW Emﬁ ml n relates
t.o the efficient separation of said units through drcrng* e sald substrate
into‘discrete individual units. Said units include—butPHirie d—to0—FN, BGA
and Mcro SD Card -ackages Background 10Wth |ncreasrng pressure to
reduce the costsAd ARRA . Oy HOR INE1 A

process is subject to |nprovenent so as to narntarn the end product at an
acceptabl e price. One such area is in the dicing of substrates
containing nultiple integrated circuits and 15subsequently delivering the
i nt egr at ed wdlAe¥iHeInvGRQY for packaging. In addition to inprovenents in
speedi ng the dicing process, it would be advantageous to maintain nultiple.
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det er mi nan ai n-nu e ‘ARchThEs Btion

on spac envi ronnent s suitable for the

di ci ng Sf anﬁué\érrf’é? e%PeG{Frcé[]hé’ "Elﬁf‘sfe toth %"écﬁ‘ﬁf’fta?&i"‘lﬁ’ﬁ‘%oéﬁ@éémh‘ést be
of a "clean room' standard mhrch in turn dranatrcally i ncreases the cost
per squar e thrgugh digingathgtsajdisubgtratadntodiseety indiyidual paits. Saidt wnitsahelude, tar

i nportant ‘consi-deration to balance the cost of suitable factory space with
t he need t@nn&dﬁeﬁH@Jdﬂi@mmdbmchﬂmmmgm¢p&$agk machi nes operating in

parall el . -

- Background

10 With increasing pressure to reduce the costs of manufacturing integrated circuits, each
step in the process is subject to improvement so as to maintain the end product at an

acceptable price.

One such area is in the dicing of substrates containing multiple integrated circuits and

15 subsequently delivering the integrated circuits ready for packaging.

In addition to improvements in speeding the dicing process, it would be advantageous to
mai_ntain_multiple dicing-.r.nachines in parallel so as to increase output. It folllows that a
key determinant in the ability to maintain multiple machines is the limitation on space
- 20 within the factory environment that is suitable for the dicing of integraterl circuits. To
this end, the manufacturing space must be of a “clean room” standard which in tum
dramatically increases the cost per square foot in maintaining the factory sr)ace. It is,
therefore, an .important consideration to baiance the cost of suitaele .factory space with

the need to increase output by having several machines operating in parallel.
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1111111111111 *@&00002* 2 Summary of Invention In a first aspect, the

i nvention provides [to be confirmed on approval of the client 5ln a second
aspect, the invention provides [to be confirnmed on approval of the clains].
Accordingly, the invention provides an arrangenent such that the substrate
and subsequently diced IC units follow a2non |inear path. Being a non

ki near path, the machine can be constructed with a smaller footprint as
conpared to conventional 10devices. Brief Description of Drawings It wll
be convenient to further describe the present invention with respect to the
acconpanyi riynanawiof @sveintion |Ilustrates p055|ble arrangenents of the

I nvent.ion. O her

‘In a first aspect, the invention provides [to be conﬁrmed on approval of the client].

5 Inasecond aspect, the invention provides [to be confirmed on approval of the claims].

Accordingly, .the invention provides an arrangement such that the substrate and
subsequently diced IC units follow a non:linear path. Being a non linear path, the
machine can be constructed with a smaller footprint as compared to conventional

10  devices.

Brief Description of Drawings

It will be convenient to further deseribe the present invention with fespect to the
accompanying drawings that illustrates possible arraﬁgements ‘of the invention. Other
15  arrangements of the invention are possible and consequently the particularity of the
aecompanying drawings is not te be understood as superceding the generality of the

preceding description of the invention.

Figure 1 is a plan view of a device according to first embodiment of the present
20  invention:

Figure 2 is a plan view of a second embodiment according to the present invention and;

Figure 3 is a plan view ofa third embodiment according to the presenf invention,;

F igure 4 is an isometﬁc view of the loader according to one embodiment of t-he i)resent

invention;



- 15 arrangenents of the invention.are possible and consequently the
particularity of the acconpanying drawings is not to be understood as

super.cedi ng the generality of the preceding description of the invention.
Figure 1 is a plan view of a device accofding to first enbodi nent of the

present 20invention: Figure 2 is a plan ¥iew of a second enbodi ment

according to the present invention and; Figure 3 is a plan view of a third
enmbodi ment Fagwerddis igflews diagsam irndiesiingithe statipamassetigted evith & devipe perondinglyc
vi ew of the | oader according to one enbodi nent of the present

i nventi on;

3

Fi gure 5 i dothefpresentlinagution; i ndi cating the stations associated with a device
accordingly to the present invention; Figure 6 is a schematic of -the
di rection fF?%dr@\ﬁg aby¢hémtPstt thaldere@itsh folioWRH by AamRirsteREdIC ik WEddM@ihg
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I nventiron. In par

Description of Preferred Embodiment

- Figure 1 to 6, as will be described, provide various embodiments of the present

invention. In particular, figures 1 to 3 show different devices embodying aspects of the
invention with figure 4 showing one component of a particular device accordingly to a

further embodiment.

Figures 5 and 6 are directed to the process aspects of the invention whereby figure 5

shows an embodiment of .the stages involved with process according to an embodiment
of the present invention. Figure 6 provides a graphical representation of an embodiment
of the invention being the directions followed by the subétrate, and subsequent
singulated IC units, and how this differs from the conventional linear path adépted by
prior art devices, and so providing a smaller footprint for a device falling within the

broader invention.

Figures 1 shows a plan view of a device according to one embodiment of the present

invention which embodies the process of figure 1 and the directional flow of Figure 2.

' The apparatus 5 is seamlessly divided into four sections being a loading area 10, a

dicing section 15, a sorting section 20 and an unloading section 25. Travel between the:

sections is achieved variously through “carrying” the substrate or singulated units on

the present invention. 5 Description of Preferred Enbodr nent

~Figure 1 tQ,8.6,8%: b'od#i’r?etn‘E'SP E?P&?miﬂ&&‘ﬁ'o e various enbodiments of the
Icular, Tigures 1I'to 3 show different devices

g aspects of the invention with figure 4 show ng one conponent of a

ar device accordingly to a



10 further enbodinment. Figures 5 and 6 are directed to the process aspects
~of the invention whereby figure 5 shows an enbodi nent of the stages
i nvol-ved with process according to an enbodi nent of the present invention.
Figure 6 provides a graphical representation of an enbodi nent 15 of the
. invention being the directions followed by the substrate, and subsequent
singulated |IC units, and_how this differs fromthe conventional |inear path
adopt ed by fipsksdocgied angpile S¥herg e substrate of BRitipra eagagef end fifed psingvaiays a
device falling within the broader invention. 20 Figures 1 shows a plan view
of a devi cdomecoimikers, saidoiswicesrbughigerthe substrateyanits teeugh 4 vacewuniengageiment
enbodi es the process of figure 1 and the directional flow of Figure 2. The
appar at us Ssiveoutdbeidmpscdistediby tibesttiliedtreadepur sections being a | oadi ng area
10, a dicing section 15, a sorting section 20 and an unl oading section 25.
Travel between the sections is achieved variously through "carrying"” the
-substrate or singulated units on .blocks located on rails. Were the

substrate ' if1ed usi various. for of pickers,
sai d dovi celhedbtds BhfnS BRI B Rublol P ShE ROt BT BhETsB e
woul d be appreci ated t he skilled reader. 5The prqcess. pegins by placing
a substrat W'&et@e ’lﬁéaﬂ% Eatﬁr‘éapﬁ?cr‘?dt‘r‘?i ed%é’@“?i’cﬁé{‘g&’e?tré})gﬁa‘@a;‘?rf@”\?@? The
substrate is placed to be in contact with a ridge in the cassette magazi ne
30 so as tdnagdazign 3DKe as thalignthe sabstrateecat|td leftrmest posision, and, thugmaiterhatically
automatically align the substrate ready for processing by the apparatus 5.

This i s shacivanithe substeatel edaely [for pro€dsging dy4he IpyaraubSt This & showdeh inwee detai280 i n
a first directionto an inlet rail 35 which 10controls its passage "through

t he dici ng ifgiguteon THe absirat s adiandd Y80 th 4 WréthBrecHONMo 84 IBAPaIBCRERES -
The inlet rail 35 is strategically placed centrally and so may be

- subseqygnt |k &k Qfsrﬁaqsagg i' tgxﬁ)élgp &hé Qi'ﬂ%ﬁ% ls%&fbﬁli gﬁ ahd sﬁﬁﬁahéd?f-ystocﬁl?ﬁlélahown |

position, the substrat ivere 8

stream processes.

The inlet rail 35 is strategically placed centrally and so may be subsequently referred to
as the central position. From this central position, the substréte 1s delivered 285 in a
15  direction orthogonal to the first direction 280 of loading, and subsequently mounted to a
first block, which in this case is a dry block 40, said dry block engaged with a ball
vision device 45. This orthogonal movement compares with the linear arrangement of
prior art devices, such devices consequently having a greater plan area than a device
according to the present invention.
20 |
The ball vision device 45 represents the first inspection poiﬁt whereby the ball vision
device, located beneath the substrate, determines the orientation of the substrate by

locating and verifying the orientation based on fiduciary marks printed onto substrate.



15 direction orthogonal to the first direction 280 of |oading, and
subsequently nounted to a first block, which in this case is a dry bl ock
40, said dry block engaged with a ball vision device 45. This orthogonal

- novenent conpares with the linear arrangenent of prior art devices, such
devi ces consequently having a greater plan area than a device according to
the present invention. 20 The ball vision devi ce 45 represents the first

i nspect i on Theiball vigien dpyice iscartraged (o mpwe withvthe dry blodat@dndengatrhittimethe
substrate, determnes the orientation of the substrate by |ocating and .
verifying tilgpeaidrediraigithemotiesd on fiduciary marks printed onto substrate.
5 The ball vision device is arranged to nove with the dry bl ock 40, and so
permtting the inspection during the notion. At the end of travel 285, the
substrate is engaged by a strip picker 55 whi ch delivers the 5 substrate

in a desir rran eliver
t he subst rg&fj( t&g %rﬁg(?%énv(%ijgga%ﬁg%bgﬂ %@%?%ggr‘mﬁ” ¥R er t%@?gﬁglﬁv i PEui t
units f ontth ubstrate It should be not e ilst figures 1 to 3

| ndli cat & a UGG AEHEH QBBEUOR P [ HEK 66??1%5@ Vrhrﬁnlaaeen Oceliei be
having a twn chuck tabl e, and consequent|ly benefiting formthe increased
yield, neasubsi@te tp diring sawy 3Howr ag UPis)nguldig shenintegrated qincyiti wnits fromt ther |

the chuck table, or twin chuck table, may further include a cooling uni t

and sel f clselastriateg It steruddrbe neted dlsat tohilst figniesd tol3oinpdicatg asingls ulsdkqulslof the
mai nt enance i ssues. On conpletion, the chuck table returns to its original

posi tion asnwhtum rhay hicudee elnbollﬂnmgr}ﬁvﬂgna awitlichudX edbgs, Hid @dtﬁa?_%ﬁtl yhe
singulated units for delivery 290 to the dry bl ock and subsequent return

to the inl gkydffin g frm apl ﬂlcfjé:'abééié ?fe)fdf § 1ﬁ'cUﬁigeﬁexl h&y® l%lt‘lgf P{'Jlﬁ"e

cl eani ng phase 50, which 1ncl brushi ng/ cl eani ng" st ages owed by

bl owi ng an 0..0f i al | spec i on .255
20" The "Bl Prévdt Bt ssbeuaBE bEiyBhicRlicy @bl gy BBkl Bt R i
m ssi ng or ned balls mnthrn t he substrate A further enbodi ment the
bal | visi oﬁnn%églrf c‘g CANEEYSIGIRS | S90S 19 MRS Floggiag, anghsubsequentmaintenance o t he
substrate and in particular the |location of the solder balls. Any m ssing
or nlsallgﬁeﬂﬂ%older balls will be indicated by the detection of I|ight
passing through the substrate at the various |ocations. I'n any event, the
ball vision

" On completion, the chuck table returns to its original position as shown in Figure 1

15  whereupon a unit picker 65 engages the singulated units for delivery 290 to the .dry
block and subsequently return to the inlet rail 35. Said delivery further includes travel
through the cleaning phase 50, which includes brushing/cleaning stages 245 followed by

blowing and drying 250 of the units prior to ball and pad inspection 255.

20  The ball vision device may include a camera so as to identify any missing or misaligned
balls - within the substrate. A further embodiment the ball vision device 45 -may include a
light-or laser which is directed to the substrate and in particular the _location of the solder

' balls. Any missing or misaltgned solder balis will be incticated by the detection of light

passing through the substrate at the various locations. In any event, the ball vision



6 device 45 will determ ne whether the substrate is to undergo further
processing or be rejected. The Mark | nspection stage 260, perforned by the
Mar k .Vi si on device 77 further inspects the orientation of the units before
f.inal .sorting. In the case of figure 3, this Mark Inspection 260 may be
preceded by a flipper unit so as to ori et the sol der 5balls upward for
better inspection and packagi ng. The net bl ock picker 75 then engages the
si ngul at ed denicestSawil] deteinrige SviRTEr tthe sebstratet isgo nvatlerigb dokth@0procesaingdiaréet i on
300 parallel to that of the first direction 280 of |oading of the
~substrate. réjeetedeThblMark B@psthibs staper 26 Sperfoemediblystht AVhike ViQ6i idagice ggt i on
20 whereupon 10 the net block 80 is rotated 85 and passed down the rails

90 to the VghQUasslatthoBRehtidt fohlaql&erﬁemﬁ g@gp%dgﬁgg. 40 etk OF FpARS 4T ed

by the mark vision device 77 determ nes whet t ngul at'ed units dre of

sufficient Lol Y1, . ' [ r they need to be either reworked
o 1ef cot edtt Aa R ISRhAELE prefOR L B p Bk BB & oo SRS
gained fro he mark. vjsion devjce 77 determ ne whether the units are
dropped5inq%héuﬁgﬁgﬂéﬁﬁﬂﬁ?HmfﬁgmﬁﬁmgéﬁggﬁﬂéhtIy delivered to the rework
tray. 115 or the "good" tray 110 for subsequent packaging. In this

enbodi nent the arrangenent of the apparatus 5 is such that the unl oading
section 25.in which is located in the rework tray in "good" tray is

proxi mat e tThetree bloshghickgr 72 Ghemeaighges the singhlatedamitopad dtlivers 23@ chest B tef or
‘the apparatus 5 can be conveniently packed in a position proximate to the

| oadi ng sedfet plack 80 e dubtmd 00asARl kOhatSf the FiRA direOtfH 78D $fQofMNEof the
significantly. In this enbodinment not only is the "footprint" al so reduced

by the arrapggpRn t];h'@qﬁt f)k')'i:{( R WhiBIP k8 Bfekunits 18 YRS sy LaMRbR B duitdiLpagh

reduced novenent of the rel evant operator. -

10 the net block 80 is rotated 85 and passed down the rails 90 to the various stations within
the sorting section 20. Vision captured by the mark vision device 77 determines whether
the singulated units are of sufficient quality for packaging or whether they need to be
either reworked or rejected. Accordingly, the sorting pickers 95, 100 using information

- gained from the mark vision device 77 determine whether the units are dropped in the

15 reject bin 105 or subsequently delivered to the rework tray 115.or the “good” tray 110

for subsequent packaging.

In this embodiment the arrangement of the apparatus 5 is such that the unloading section

- 25 in whiéh is located in the rework tray iﬁ “good” tray is proximate to the loading

20  section 10. Thus an operator responsible for the apparatus 5 can be conveniently packed
in a position proximate to the loading section 10 and unloading section 25 without
having to move significantly. In this embodiment not only is the “footprint” also
reduced by'the arrangement but further “bottleneck” issues are. improved through

reduced movement of the relevant operator.



7 Figures 2 and 3 show variations of the device of figure 1, differing in
sone ‘aspects. For instance, figure 2 further includes a tube off |oader 120
whereby an alternative nmeans of unl oading of singulated units includes
delivering said units along a rail 121 which are subsequently pushed

t hrough a channel 126 into the tube off [oader 120. These are consequently
packaged and renoved for delivery to custoners. Figure 3 shows a further
alternative arrangenent to that of figure 1 whereby a flipper 130, 135 is
provided so as to permt vision of the solder balls fromabove and also to

10 prevent pigiRge aA0d BbWVariddSRUfAhEHANVHHARES, AAnd NesdniVARLEGY F

orientation. Figure 4 shows a further enbodi nent of the substra?e on ?bader
140 wher eby; .S r i t | at.f orm, 30 r.eady for.on

| oadi ng. b g Bg’?‘gdgﬁ?sg‘lr@?fg%@lg%%ilggt%aer‘ibé’fat“ Aeebis Bkansofs ang
t hus ensuring the ori.entation.of th .substrate 150 durin he entire
process. Th‘ﬂgﬁf}&%ogﬁnﬂﬁ?ﬂé‘flﬂ? Hlﬁthﬂfg’éiaéldv%r?“tgt sajds ynifalppg o r?ﬂétzé JHueh ake 150
can be engaged by grippers (not shown). The grippers draw the substrate 150
i nto the debewuapy Rushes through @ ¢heanel; 126 inte iharithe afBdoagder 4P@wThiese fiegur e
6. 20Figures 5 and 6 provide schematic views of the invention according to
further enbwadseguanty pickaged andesmnved fov deliveoyto Restohhersy fi gures 5 and 6

t oget her, the process begins with a nmagazi ne being | oaded to 20 which | eads
to the loading of a strip or substrate 225 which involves novenent in a

~ first direction 280. The substrate then undergoes orientation 230 and

| oaded to tlﬂgu&a}’\’?}ﬁﬁgé g.[rﬁfég Qlt&n&t}f@enﬁjré;%eglieﬁﬁﬁ)t ﬂ'hQPo@ﬁgme% WhLs Etalsfilip%ﬁrce d

octagonal to"the Irection 280. e substrate 1S subseque

or sawed 2 into.singul ated units.. These its,ar hen br.ushed,and
cl eaned 2429%%é§§5%%%g#%8585ﬁi?8eﬁP?é%??bﬂP%§§°E%f§§ﬁ$§PHHﬂﬁweﬁﬂ?a%ﬁﬁBsed
indr @tion to éhe revi ous nmovenent. 285. The units are then bl own and
dried 280 SH8VHhH %‘P@% andipther asyogiatpd pdyantagesanith Big inepsted prigytation £ ur ther
moved 295 to the flipper 265 where upon they are |oaded to a net block 270
whi ch nove themin a further direction 300 for sorting 275. The units are
subsequent |y unl oaded individually or in packs. 10 :
Figure 4 shows a further embodiment of the substrate on loader 140 whereby the

substrate 150 i_s placed upon the platform 30 ready for on loading. The substrate 150 is
aligned 155 against a left most block 145 and thus ensuring the orientatibn of the
15  substrate 150 during thé entire 'process. The plate 30 further includes a slot 151
whereby the substrate 150 can be engaged by grippers (not shown). The. grippers draw
the substrate 150 into the device which represents the first movement 280 as shown in

figure 6.

20 Figure.s 5 and 6 provide schematic views of the invention according to further
embodiments of the present invention. Reading figures 5 and 6 together, th.e process
begins with a magazine being loaded to 20 which leads to the loading of a strip or
substrate 225 which in\;blves movemenf in a first direction 280. The substra;te .then

undergoes orientation 230 and loaded to the saw 235 through a changing direction 285



9 Clainms: 1. Apparatus for dicing an integrated circuit substrate
conprising a | oader for |oading the substrate to the apparatus, said
substrate loaded in a first direction corresponding to a |oading axis; an
i.nlet rail; said inlet rail including a first bl ock, novable al ong sai d
inlet rail to which is 10l oaded the subs8rate from said | oader, wherein
said inlet rail is arranged to deliver the first block and substrate

towar ds a cwhick i atthgonah ta tlse G dideticac 28 n Thet substoatalis substduentlpalidedgoraxi s.
2. The apparatus according to claim1, wherein the inlet rail includes a
first 15i nspeedi2d0 idrviiagulhed unitki fTHes@ uhhe afy tiRAtRhiNRE DH dléiwes PaStandt €
positioned on the first block. 3. The apparatus according to claiml,

wher ei n t Nembidash PlfRIifS1ifh PID S ArfIR Bt BpfllS8 th kARl it S

fromthe chuck table, said inlet rarl arrange Iver t |rst
bllock and dj 6ed d.pbggr aIth%d nli't'g'atréS tled Balof h' Std drle%pfﬁ)t Oc{' undergo a ball and pad

5 inspection 255. They are further moved 295 to the flipper 265 where upon they are
loaded to a net block 270 which move them in a further direction 300 for sorting 275.

The units are subsequently unloaded individually or in packs.

- 10



station in a direction parallel, and opposed, to the second direction. 10
4. The' apparatus according to claim2 or 3, further including a strip picker
arranged to renove the substrate fromthe first block and deliver said
substrate to the chuck table. 55. The apparatus according to any one of
claim2 to 4, further including a unit p?cker arranged to renove diced
integrated circuits fromthe chuck table and deliver said integrated
circuits t&laims:first block. 6. The apparatus according to any one of the
preceding clainms, further 10including a net block picker and a net bl ock
such that the net block picker engages the integrated circuits at the

I nspection station and delivers said integrated circuits to the net bl ock.
7. The apparatus according to claim®6, wherein said net block is arranged
to 15nove along a net block rail 'in a third direction parallel to the

| oadi ng axis $0 as ever. . k t iLneuits to g sorting station
8. The appar af'u S a’é garrgfﬁlﬁ ggrt%mép g? Ihﬁﬁg'&g{ﬂg rcfrglél? SL|lbnS grfntﬁac’lo F]né’ "3&econd
'inspect%on_ ' '

a loader for loading the substrate to the apparatus, said substrate loaded in a
first direction corresponding to a loading axis;
an inlet rail;
- said inlet rail including a first block, movable along said inlet rail to which is
10 loadéd the substrate from said loader, wherein
said inlet 'rail is arranged to deliver the first block and substrate towards a

chuck table in a second direction orthogonal to the loading axis.

2. The apparatus according to claim 1, wherein the inlet rail includes a first
15 inspection device for verifying the orientation of the substrate positioned on

the first block.

3. The apparatus according to claim 1, wherein the first block is arranged to
receive diced integrated circuits from the chuck table, said inlet rail arranged-
20 to deliver the first block and diced intégrated units to a first inspection

station in a direction parallel, and opposed, to the second direction.



station | ocated adjacent to said net block rail wherein said integrated

circuits 20are inspected at said second inspection station whilst traveling -

al ong said net block rail. 9. The apparatus according to claim?7 or 8,
wherei.n said sorting station including neans for sort said integrated
circuits by category, said category 11 ¥hsed on data received from either
or both, of the first or second inspection stations. 10. A method for

di ci ng an i nt égr at déie epparatus agobling &t daipoor B sfurthert ineludinepsstop picktoadi ng
the substrate to a | oader, said substrate loaded in a first direction

corresponding to aaj—raxagi:dngrm\&thd: outshitra@ fidmn thesfibsbloalt end ddivet figd | oader to
a first block nounted on an inlet rail; nmovi ng said first

bl ock and’ consequegfdyratchs asidhibk aibfe. al ong said inlet rail 10towards a
chuck table in a second direction orthogonal to the | oadi ng axis.

5 5. The apparatus according to any one of claim 2 to 4, further including a unit
picker arranged to remove diced integrated circuits from the chuck table and

deliver said integrated circuits to the first block.

6. The apparatus according to any one of the preceding claims, further
10 | including a net block picker and a net block such that the net block picker
engages the integrated circuits at the inspection station and delivers said

integrated circuits to the net block.

7. The apparatus according to claim 6, wherein said net block is arranged to
15 move along a net block rail in a third direction parallel to the loading axis so

as to deliver the integrated circuits to a sorting station.

8. The apparatus according to claim 7, further including a second inspection
station located adjacent to said net block rail wherein said integrated circuits

20 are inspected at said second inspection station whilst traveling along said net

block rail.

0. The apparatus according to claim 7 or 8, wherein said sorting station

including means for sort said integrated circuits by category, said category



11. The method according to claim 10, further including the step of
verifying the orientation of the substrate positioned on the first bl ock.
1512.The nethod according to claim10 or 11, further including the steps
of : The first block receiving the diced integrated circuits fromthe chuck
table; delivering the first block and dilded integrated units to a first

i nspection station in a direction parallel, and opposed, to the second
direction; inspect basgdohelatiireezivedirom dither, babothnofstak figyt we s¢con@ thspSctibhe

met hod according to any one of clainms 10 to 12, further including the steps
of renoving the subatiote fromthe first bl ock and deliver said substrate
to the chuck table using a strip picker. 12 14.The method according to any
one of clainms 10 to 13, further including the steps of renoving the diced
units fromthe chuck table and dellver sai d |ntegrated circuits to the

first block uspng g met h cordin

clains 12 to ig qu#ﬁ%Bd?né* ﬁgmfggggnggﬂéﬁggdm 9? tﬁ%%@&r ted
circuits at the fi i on st tion and ellverln . said integrated
~circuits to the ne{oamn&éﬁfﬂﬁﬁﬁgeé‘) AcRadsr. 5a Sﬁgﬂ@éer loadedyig a tystdirpstinn g

according to claim 15 including the steps of delivering the net 10block to
a sorting station ¢EespordRieR loadiveaxison station, and;

loading said substrate from the loader to a first block mounted on an inlet
rail;
“moving said first block and consequently the substrate along said inlet rail

10 towards a chuck table in a second direction orthogonal to the loading axis.

11.  The method according to claim 10, further including the step of verifying the

orientation of the substrate positioned on the first block.

15 | 12.  The method according to claim 10 or 11, further including the steps of:
The first block receiving the diced integra_ted circuits from the chuck table;
de]ivering.'the first block and diced intégrated units to a.ﬁrst inspection
station in a direction parallel, and opposed, to the second direction;
inspecting the diced units for ball misalignment.

20

13.  The method according to any one of claims 10 to 12, further including the

steps of removing the substrate from the first block and deliver said substrate

to the chuck table using a strip picker.



i nspecting the units on the net block during the delivering step. 17. The
apparatus according to claim 16, further including the steps of: sorting
said integrated units by category, said category based on data received

from 15at | east one of said inspection igations.

14.  The method aécording to any one of claims 10 to 13, further including the
steps of removing the diced units from the chuck table and deliver said

integrated circuits to the first block using a unit picker.

5 15.  The method according to any one of claims 12 to 14, further including the
steps of engaging the integrated circuits at the first inspection station and

delivering said integrated circuits to the net block using a net block picker.

'16.  The method according to claim 15 incl_udihg the steps of delivering the net
10 block to a sorting station via a second inspection station, and;

inspecting the units on the net block during the delivering step.

17. The apparatus according to claim 16, further including the steps of: sorting
said integrated units by category,.said category based on data received from

15 at least one of said inspection stations.



