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-METHOD AND APPARATUS FOR | NTEGRATED T 1 NSPECTI ON

Field of Invention 5 The invention relates to the

processing of integrated circuit units aﬂmw m
particul ar, processing of substrates co "”m”,m ”W"b
units prior to the singulatioh of the units fggm the
substrat es .Background of the I nvention 10 In

factor IS the rate at whi ch unlts are processed
measured in UPH (Units Per Hour). The units are forned
in arrays and placed on substrates which are
BiRESIAHGHoy 15 singulated in order for the units to

be Individually applied. In the formati on of the
substrates, solder balls are fixed to the substrates
to act as eIectrodes for later use. It is outside the

ope resept s C|f|ct|onto descri be the. :
??ﬁ%&%gﬂafr I e‘?@? g ‘Fﬁé’r‘gcﬁﬁsd'é% of jjnfegrated, giieUe pnily H%‘fll%é?”w“laf’
step in the process is the final engagenent of the
praressingfishbstratgsi qogtaiting sgid uniie psigh &1 thgt séegubaiios| afghe units from
refl ow oven. From here, the substrates are 20
theanbsyatesed to a device for singulating the substrate
into individual units. The specific neans of
singul ating the substrates are al so outside the scope
of the present specification. However, between the

BEIKoPNnR R theAYe iy S ngul ation machine, there are *
2

In processing integrated circuit units, a key economic factor is the rate at which units are

processed, measured in UPH (Units Per Hour).

The units are formed in arrays and placed on substrates which are subsequently
singulated in order for the units to be individually applied. In the formation of the
substrates, solder balls are fixed to the substrates to act as electrodes for later use. It is
outside the scope of the present specification to describe the process of fixing the solder
balls. However, the last step in the process is the final engagement of the balls to the
units through the substrates passing a reflow oven. From here, the substrates are

transported to a device for singulating the substrate into individual units.

The specific means of singulating the substrates are also outside the scope of the present

specification. However, between the reflow oven and the singulation machine, there are
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opportunities for facilitating the process of the
substrates so as to maintain or increase the UPH

t hrough the singul ation device. The present invention
therefore, seeks to enhance the facilitation of the
substrates 5 through the sin&ulation device so as to
further enhance the UPH rate of this downstream
prpuaméties Sanfaeilitatofg thepeoresool the shbstratds| sosts tagpastain preincrease
i nvention process a systemfor inspection and

del UPHithgughihetsirguksion devipe.i Sing a receiving rack in
communi cation with a refl ow oven; said receiving rack
arranged to receive a plurality of substrates from
said refl ow oven; an inspection device for inspecting

R§ Sr{\%bﬁé Q{Pgefro?ec osreglﬁn ect%gl?&n?é Yfie q];aﬁéﬁgn osf atlha substrates

recel

bstr tes receivi , ct.or.
%evgrd@ﬁ@mgu 560 it Tedo b RreBetes |tfre§V?ﬁgat€r9é?hls downstream
substrates according to the recorded status. In a
PEXBYd aspect the invention process A nethod for
i nspection and collating substrates, the nethod
conprising the steps of: receiving substrates froma
refl ow oven by a receiving rack; inspecting said

SubsiarabEmveisiond an i nspection device; conveying 20
said substrates to a collector fromsaid receiving

rack, and; collating said substrates by status,
determ ned fromthe inspection device usi ng a racking

?rﬁ\”fcrst asgecﬁfq{led lmrl/%{nXo& BreocI 5P E %;;Se%[“ 58 %ﬁ ! d lag%g substrates

Inventil on Iev S

IaC|n an inspection station after the rerom;oven .a
F?H‘P‘H%Sg gtr%(ﬁzl\pﬂg {9ck 1§ communication with a reflow oven; said receiving rack

arranged to receive a plurality of substrates from said reflow oven; an inspection device
for inspecting said substrates and recording a status of each inspected substrate; a
collector for receiving said substrates from said receiving rack, the collector including a

racking device for collating the substrates according to the recorded status.

In a second aspect the invention process A method for inspection and collating
substrates, the method comprising the steps of: receiving substrates from a reflow oven
by a receiving rack; inspecting said substrates using an inspection device; conveying
said substrates to a collector from said receiving rack, and; collating said substrates by

status, determined from the inspection device, using a racking device.

Accordingly the inspection system according to the present invention achieves two

major goals. By placing an inspection station after the reflow oven, a further step in the
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singul ation process is renoved and brought upstream
Typically, a singulation process represents a bottle

neck and, therefore, renoval of any step within this
process may enhance the UPH rate for the device and,
therefore, facilitate the sindulation process. The

i npl antation of a systemin accordance with the

pingwation progesatis amoved @andbosught hpstresmt HEypogablyr & wimigtilatipn process
renmove the inspection step. The renoval of this step
repyesaits a hatle entlaangahbgfadopriiovgl af deywikep wiltdh this process may
i ncreases the rate of inspection not possible within a

SiRASH el OPHAGN 68 the"8SREN AR | tMerefRe, AMIMatC AR dilGilation process.
renmoval of the inspection step increase the UPH rate

Re 1r¥1€]§nt91¥§r{ %k l Etgﬁleisaccbxtda ﬁhstﬁ E)%%érlt lng lﬂ%oﬁi therefore, has

aste |nspect| poss
i ncrease UP O 1In

ce and so
g‘ﬁr%%?“‘@%%’dfeﬂﬂ’(ﬁ tE‘? HSPREISS IR lﬂhi‘: F%‘H%Y%#é’ftt{ﬁ‘é step may also be
i nspection rate may include a continuous inspection

Beaslsbyi adopHag a davick thaf Hisprasasi the rase afjiaspaction @l passiblsf within a
the prior art, the substrate passes continuously
singldatidoh de‘#insspe&sd;doocﬁngllgv inoe oahd cao timutrades & the inspection step
conti nuous process rather than a batch process. This

imaicasd therePlrete foea éveral pséw! itrmiyealsd Pactlitate a faster inspection
i nspection and, therefore, further enhance the UPH for

ﬁ(h%o@éf@l@ ilh BE SREIRtion Heﬂcesatddl b fiHhENREre A BB 20€ Of
the present invention, by detecting substrates

containing a defect, said substrates can be renoved
fron1the overal | process prior to processing by the
9 on dg vi.ce. Accordi ngly, the singulation

Bt LR ebodipa, S esnsiifireiste e dorestiqniate may include a
overaII process, can avoid having to process defect
%gp@gﬂg@ec@pn BIOREY AN tt’@,t gﬁlé)lfet ingpecyen g@gescin devices of the prior art,
substrates, by only delivering substrates which a high
thevssbstodte passes continuously under the inspection device and so emulates a

continuous process rather than a batch process. This may, therefore, lead to a faster rate

of inspection and, therefore, further enhance the UPH for the overall process.

In a sull further advantage of the present invention, by detecting substrates containing a
defect, said substrates can be removed from the overall process prior to processing by
the singulation device. Accordingly, the singulation device, which represents a bottle
neck in the overall process, can avoid having to process defect substrates, or a high
proportion of defect substrates, by only delivering substrates which a high level of
integrity which can be determined from the earlier inspection stage. The singulation
device will not process any substrates which subsequently would have been rejected by

an inspection stage within the singulation process. Thus, the quality of substrates
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integrity which can be determned fromthe earlier
i nspection stage. The singulation device will not
process any substrates which subsequently woul d have
been rejected by an inspection stage within the
si ngul ation process. Thus, th® quality of substrates 4
entering the singulation stage nay be dramatically
anteringabe dingnldtion blegefray e dearhaticatly indneased amd taexeforgy still further
UPH. Brief Description of Drawings 5 1t wll be
inoeystmg BRH.t o further describe the present invention
W th respect to the acconpanying draw ngs that
illustrate possible arrangenents of the invention.
O her arrangenments of the invention are possible and

> .particularity of the acconpanying
u@%ﬁwﬁeﬁ’gfggﬁiy?f&?a?gp%e under st ood as supercedi ng the
generality of the 10 preceding description of the
invention. Figure 1 is a flow diagramfor a portion of
t he substrate process indicating the |location of the
lgewillcbe gevvnginh ot yrthere descabe rihe jpagssnk inygntians withg ggspect to the
2A is an isonetric view an inspection device according
dcoompan yengd) dchiwiegst thef illustiate prosskletarrangementoof the guvesti@B Other
Is a detailed view of the device of Figure 2A; 20
drta@éents o5 the RVv@ntion aw pdssibiee afle ¢beRqedHOMN theNpdrtightty of the
2A; Figure 4 is an elevation view of the device

AEGApsHy% BRAWThEUsEhfA be understood as superceding the generality of the

preceding description of the invention.

Figure 1 is a flow diagram for a portion of the substrate process indicating the location

of the device according to the present invention.

Figure 2A is an isometric view an inspection device according to one embodiment of

the present invention;

Figure 2B is a detailed view of the device of Figure 2A;

Figure 3 is a plan view of the device shown in Figure 2A;

Figure 4 is an elevation view of the device according to Figure 2A;
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5 Figure 5is an isonetric view of a nmagazi ne handl er
according to a further enbodi nent of the present

i nvention. Description of Preferred Enbodi nent 5
Figure 1 shows the context into which one enbodi nent
of the present invention fits> A process systemb5
arranged to attach solder balls to the units within a
Eigbst ¥ &t an ipemelrictview @b imagazing bandle aggonding ore yehpcegmbodiment
(not shown) which dices the substrate into individua
ofithe presdift isudnsbn.at es prior to sol der ball placenent
are | oaded to the magazi ne | oader 10, which |oad the
substrates to the sol der ball placenent device, such
as the device described in PCT/S&007/000402, the

]@ %ﬁ%mﬁ opﬁgemreﬁthrﬂﬁgq;fngﬁtor p8|r 3te$dbgl)/| ;ef te[]:nce 15

substrates pass through the re-fl ow oven and washer
device 20 to secure the solder balls and finalise the
manuf acture of the substrate. According to the )
Bigagsehthovmibs eonigrt intaavhigt prsagmbashya %ltt@é%leomseebmzsnti@ fits. A
enpl oyed for 20 vision inspection of the solder balls
piotess sydiem Sefriapge dipattadlp soldéri ally isiho mnithwigbint 4 ssbst@Be prior to
is arranged to check for mssing solder balls, offset
dalvear tokadihgulatixtdesics halghowa) whichdites eHeaBittite @ikd @idividual
to the solder balls. The solder balls were attached to
@siga- array package

Substrates prior to solder ball placement are loaded to the magazine loader 10, which

load the substrates to the solder ball placement device, such as the device described in

PCT/SG2007/000402, the contents of which are incorporated by reference.

Following placement of the solder balls, the substrates pass through the re-flow oven
and washer device 20 to secure the solder balls and finalise the manufacture of the

substrate.

According to the present invention, the reflow inspection device 25 is employed for
vision inspection of the solder balls after the reflow oven 20. This vision inspection 25
is arranged to check for missing solder balls, offset solder balls, extra solder balls and
diameter error to the solder balls. The solder balls were attached to area-array package
substrates via Solder Ball Placement Machines prior to Reflow Oven where they form

the final interconnection to the substrate.
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substrates via Sol der Ball Placenment Machines prior to
Refl ow Oven where they form the final interconnection

to the substrate. 6 According to the present

i nvention, and as shown in Figure 2A, the inspection

device 25 conprises a receivPng rack, which in this

case i s shown as a nestling conveyor 30, an

i nspection device 40 and a collector, which in this

Aaswding ts iwvpresesat mvemgay anttasishndhen Figuddb2 A the tispection device 25
enbodi nent shown in Figure 2B, additional conponents

ékb’rﬁ 12eS @ r&dd racRCkBidh NOthes b fsishb@A Qs @(ﬁeﬁﬁgg g&tvefor 30, an
a consolidator buffer 50, 95, and offl oa

gé(:%ﬁﬂ Hefife 40 BRPE coc'lfégfdrf \bﬁlcﬁ %ﬁﬂg@@@cﬁ@ 5 ﬁ%@/nda%g‘ﬂrié%ggge handler

hown 1'n Flgures recei vi ng
stlln Oco set of [lers
95 R P ERReT R S R ey Cronrpgﬂsgts dlggyshown

93 dep endln on the substrate w dth
%B@tl}ga% @bt lgne Consolidaton i, peapsoligetcr svif@r@ b5 idroffioad
washer machi ne 20, where they are stopped by the
eanypp&r60.i n each | ane until the multi-Iane
consolidator 35 is indexed to the specific |lane 90 and
the stopper is lowered to allow the substrate to be

Th&8sp&ifieebmydients ke ddieribad dnd-shawe if Piaedsi atPThé Receiving
forms a forward portion of a conveyor having nul tiple

Rekts n%%hg 8801 BB chnEﬁ?e%Sa sel O follbR o\’?fmﬁ’g ARObs ﬁr&tﬂ% to5

consol | r 35°conprisés of a pair gU| rai

FBfaspet Pt B g?@ﬁﬁgﬁ@& SR e FBafseagt imo

h  of UId rails 36A, Bis adjustable b
t-Le anes o% rollers rom t e was er machine gO "where they aJre stopped by tKe stopper

in each lane until the multi-lane consolidator 35 is indexed to the specific lane 90 and

the stopper is lowered to allow the substrate to be transferred over.

The multi-lane consolidator 35 forms a forward portion of a conveyor having multiple
parts throughout the process. In this embodiment, the consolidator 35 comprises of a
pair of guide rails 36A, B with driving belts, which are mounted on a linear slide driven
by stepper motor with feedback. The width of the guide rails 36A, B is adjustable by a
stepper motor and corresponds to the width of the substrate that is keyed into the
product recipe during initial setup. The Multi Lane Consolidator 35 receives the
substrates from each of the respective lanes of the nestling conveyor 30 by indexing to
the individual lanes. After receiving the substrate, the consolidator will index to the
after reflow inspection conveyor 55 with the stopper lowering to allow the substrate to

transfer over to the conveyor 55.
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stepper notor and corresponds to the width of the
substrate that is keyed into the product recipe
during initial setup. The Miulti Lane Consolidator 35
receives the substrates fromeach of the respective
| anes of the nestling conveyof 30 by indexing to the
i ndi vidual lanes. After receiving the substrate, the
consolidator will index to the 25 after reflow

i nspection conveyor 55 with the stopper lowering to
allow the substrate to transfer over to the conveyor

OGénsoli datSORFRIr 98 dbMIprikslf 1iffed Bra&l09 ﬁdcﬁzﬁﬁuﬂ’ermﬂrﬁ 5@ fortthé€dlection
95 and a buffer bin 50 for the collection

g&%f:agéussf% gﬂﬁ&lezlﬁ% é‘mgg %ai@@hanﬁfﬁg Pgag%c%rra{)htgé r‘aﬁgazme
e 4 D PR ek Vi AuE Ui § Bpeie apt W*'r‘L%O”S‘h}F 66%?@5
of the consolldator buffer 96 |s to prevent

uhetraessinig the belderkiy 8. B rispessof ehsrrpagelidatar belJFfér ?femt@@fevent

oven and the washer machine 20 will continuously feed
jembt at heesestlmgtdoaveyes 80 anthewonveyporf 86 reflow avénuanditbe washer
enbodi nent the buffer track and bin may be replaced by

rAadhie 20wl &idintidus] pfeedsstpaark tole destlifg esiveyor®D. B a further
substrates which are in excess of capacity at any

GhSRIImERTBObutfetiick WM bin rh?)n@e fepRead bHALAY (n¥i Jﬂovdn?‘ @ disposal
to the bin position and roll the substrates into

(ggg engegm %Zvilg)ﬁg gLe ?&]’cglr??m i‘nh )Jc%é :Z}%D[%aggfg 3{ §r§r:i@nng%gﬁlreﬁt The
Wi Carte it R iths biE DGR o g e into the

gbject while "on the fly" and the object
n.

After Reflow Inspection 40 comprises a camera 85 with low angle ring light 86
mounted on linear slide driven by servo motor. The camera 85 may be a line scan
camera which will capture an image of an object while “on the fly” and the object

position is feed back to the vision system by a linear encoder.

This “on the fly” inspection allows for the inspection process to become continuous,
rather than a batch process, markedly increasing the rate of processing. By way of
illustrative example, a substrate may take 6 to 7 seconds to pass the inspection device

giving an indication of the rate of processing.



10

15

20

25

position is feed back to the vision systemby a |inear
encoder. 20 This "on the fly" inspection allows for

the inspection process to becone continuous, rather

than a batch process, narkedlg increasing the rate of
processing. By way of illustPative exanple, a

substrate may take 6 to 7 seconds to pass the

The pexsdan wamensi &Sehas gh wil yaptage whedé d aan oaptere large imagesat ohe time
processing. 8 The line scan canera 85 has an

atlichris ageh et ehanta eamatapi svad chakegewhichgeedito takeea febnghots of
which is nuch faster than a normal area scan canera

M@'l&ﬂge BBjREL. e Eatk&aavifl QUpERALS ifige dMBe §ids@fte WHeRGE scans the

The canera will capture the imge of the substrate

Mﬂ)@f}%fe &JOV\E&F By hﬁ;e 1ne§PQ§:BﬁaI féotﬁ% ttlclrﬂgragél b% H g n{dvg& Q@ove the

enco canera | S el ng

SHREYE 0 e BB S B 053 e

each substrate by checking for ntsS|nP balls, extra

thaIstagus af gpeh sbsiae by cherking fosmissinsbrilSpentra hadsgudl diameter, ball
di stance. If any of these defects are detected, the
pitdhsandatal taphd distaave Ihartyddfthese 'defecttans detetted (thé sbsirate will
wi |l have a "good" status. This information is then
ORI e (2t esththQ otHeewBOlid veitlt e aWRoEdY statud. MBigibRSMAtion is then
exanpl e is a magazi ne handl er. 10 Contuni cati on may be

tBhRUBRaRE RStine eotlét%oﬂ wtlfemﬁtlt edct BxAiplt {Al mg%éz?r%gﬁﬁdler.

or to a controller Specifically connected wt

a&%ﬂﬁtn&%ngﬁ% tth{Igt?ge ‘ﬁ{g tﬂ%fv dfg%&?@tnl 33 ¢ ? tga\i %X&[)as%SOr toa

conprlses a p

eIt substr te [ ift n ocess to pl ate 57 Cn
ol eortlﬁeeit*rts@ttﬁ%ﬁ@ga%e bgierbe i tt up by
the substrate lifter to locate on top plate 57. There
is al so a vacuum

After Reflow Inspection Conveyor 55 comprises a pair of guide rails 56A,B with
driving belts, substrate lifter and process top plate 57. On the conveyor 55, the substrate
will be lift up by the substrate lifter to locate on top plate 57. There is also a vacuum

lifter option to flatten wrapped substrates for better image quality.

The offload conveyor 60 comprises a pair of guide rails with driving belts and substrate
offload pusher 61 driven by stepper motor. The width of the guide rails is adjustable by
the stepper motor and it corresponds to the width of the substrate that is keyed into the

product recipe during initial setup. The offload conveyor 60 receives the substrate from
the after reflow inspection conveyor 55 and then send it to the magazine by the offload

pusher 61.
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lifter option to flatten wapped substrates for better
i mge quality. The offl oad conveyor 60 conprises a
pair of guide rails with driving belts and substrate
20 of fl oad pusher 61 driven bé stepper notor. The
width of the guide rails is adjustable by the stepper
notor and it corresponds to the width of the substrate
that is keyed into the product recipe during initia
$b¢ oglecnanoliif casech rnagazegdrandior 4 canprisss hhemptymbgaine
from the after reflow inspection conveyor 55 and then

&V d)rt7i obd@agB@Rzddne Ry 8DNRjeR! fa@@the PlEHel 76dnd il

9 The | ector, in thls case a nmgazi ne handler 45

zdlle?él%pﬁ E]kv eyor ¥ rej gﬁmecrréggg EZS gﬁs‘" p?omaﬁ%zmes of
d magaz 5. The.e
SR aRBERE %ﬁg‘?&r%ﬁﬁ?w%@a%e ieyr%?n%meégéwzghe empty
are |nserted A rubber belt driven by the rollers and
H@S%“W@é‘istth‘ém@&%‘%ﬁ SHRIGEAnd e eu%lrra%%amé ERBBRS PRomprise 2
grippers 65. The dual nmgazine grippers 65 conprise 2
gripaspeVheraitey eppehgripgRy 67 1gfor hplskingsejecs mpgazites|add thy lower
rej ect magazines and the |lower gripper 66 is for

bapstic 66 i0feo HoltigagdodasagaZines. Jhe Good of &jjecutstiiet waichsare
which are determned by the inspection device 40 are

astsh@ded By thelileb@RIPREA\® B PAREN G0 the¥8spelti ORdgazines. The
naga2|ne grlpper 66 will then pick up the enpty

R Bl o
wa&?t?g e REBRS S R SRR L i
conveyor 60, pushes the substrate into first substrate slot in the magazine. The magazine
gripper 65 will then index to the next substrate slot. This process repeat until the
magazine is full. Once the magazine is full, the good magazine grippers 66 will place
the full magazine on the good magazine conveyor 80 where the full magazines can be

removed by the operator. The reject magazine gripper 67 also picks up the empty

magazine from the empty magazine conveyor 75.

Once there is any reject substrate, the reject magazine gripper 67 will index to the
offload conveyor 60. The reject magazine gripper 67 will place full reject magazine
onto the reject magazine platform 70 which can hold 2 magazines. The reject magazine
platform 70 is mounted on a slide driven by cylinder which will only shuttle in when the
reject magazine gripper is offloading the full reject magazine. The dual magazine

grippers 635 are an effective cost saving destgn which performs dual functions with only



gripper 65 will then index to the next substrate slot.

This process repeat until the mnmagazine is full. Once

the magazine is full, the good magazi ne gri ppers 66

will place 15 the full magazi ne on the good magazi ne
conveyor 80 where the full nel§azines can be renoved

by the operator. The reject nmagazine gripper 67 al so

péet k rapot. tTherecispn pptiomobloivmest designtwiere thetrgjeatamagazing gripper is
conveyor 75. Once there is any reject substrate, the

teplaeed byragazindehgoiflopé pushér will pushdxt $ubstrdre int@éhis bin. For this
of fl oad conveyor 60. The reject nagazi ne gripper 67

10 dosPARER, tHélrbjet@hSslindBUATIRAET0 QRtaBottRGemBl&F4nd the operator
magazi ne platforn17 whi ch can hold 2 nagazi nes. The

| o s nounted on a slide
J?r@@hv éfa%ﬁb&h&%igﬁﬂkﬁﬁrhonly shuttle in when the
rej ect naga2|ne gripper is offloading the full reject
magazi ne. The dual nmgazine grippers 65 are an
effective cost saving design which perforns dua
functions with only 10 a set of robot. There is an
option of |ow cost design where the reject magazi ne
gripper is replaced by a bin and the offl oad pusher
wi Il push reject substrate into this bin. For this
| ow cost design, the reject magazine platform 70 can
al so be renoved and the operator can renove the
reject substrates fromthe bin. 511 dains 1. A
system for inspection and collating substrates
conpri si ng
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5 a receiving rack in communication with a refl ow

oven; said receiving rack arranged to receive a

plurality of substrates fromsaid reflow oven; an

i nspection device for inspectjng said substrates and
recording a status of each ihkpected substrate; 10 a
collector for receiving said substrates fromsaid
receiving rack, the collector including a racking

device for collating the substrates according to the
Chéos ded status. 2. The system according to claiml
further including a conveyor for conveying 15 the
substrates fromthe receiving rack to the coll ector

via the inspection device. 3. The system according to
clgim1l ED: el | YA

nal uded Y R O FoEEiCion g SR AL b tihng

receive a substrate. 20 4..Tﬁe systemaccording to

of ai m 2 dFOA RS QMY ieaHOR TOR AdSUE R e el Udes  a
consol i dator adjacent to the receiving rack for .
recei vi A8idtIeciEinB Seckn paangeddim reeeivel aru@iity Afy subgemrtes from said
the consolidator arranged on a linear slide so as to

move t oeflow e¥gpecti ve sl ot containing the respective
substrate. 12 5. The systemaccording to claim4

wher ei n ahhgspeatitiodd vilat fof inspediiigesidsdbsirhes and recording a status of

each inspected substrate;
a collector for receiving said substrates from said receiving rack, the
collector including a racking device for collating the substrates according to

the recorded status.

2. The system according to claim 1 further including a conveyor for conveying
the substrates from the receiving rack to the collector via the inspection

device.

3. The system according to claim 1 or claim 2 wherein said receiving rack

includes a bank of slots, each slot arranged to receive a substrate.

4. The system according to claim 2 or 3 wherein said conveyor system includes
a consolidator adjacent to the receiving rack for receiving the substrates from
said receiving rack, the consolidator arranged on a linear slide so as to move

to a respective slot containing the respective substrate.
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wher eby substrates nmay be stored prior to conveying to

the collector. 5 6. The system according to claimb5

wherein the buffer includes a buffer conveyor for
conveying substrates in the buffer to a bin. 7. The

system according to claim4 wiferein the conveyor is
arranged to continuously convey the substrates via

the inspection device. 10 8. The system according to

any one of the preceding clains wherein the

I nSpect iThe sgawincecodiny toadlg ad tdetdithendonablalatdrdncludes a buffer
status of each substrate inspected to the collector

15 9. TRehefbSisBPAGEINEY BilktbRd plit 18 BnWEHhEIdtht BSllector.

coll ector inCludes at l'east one gripper for engagi ng
substrates on the conveyor and noving said substrates

to respective | ocations based upon the status received
framthe,i nspection device, .20_.10, The_ system.

acdor di n &V, dhcardife i hiseS {Rhereil) thELbHICT, inciudgog buffer
two grippers, the first for engagi nhg substrates

havi ng &OBYeAPULTr §pnveyiissEbstragsdn thy lagffeﬁgo fhse in a

rej ect zone and a second gripper for engaging

substrates having a status of "good" and noving these

to a good zone. 13 11. A nethod for inspection and

c?I7l at i MpeSyheht atasdingh® dRihod vimdh | Bk Ndnlbgor Bt @Pshged to
of :

continuously convey the substrates via the inspection device.

8. The system according to any one of the preceding claims wherein the

inspection device is arranged to communicate the status of each substrate

inspected to the collector.

9. The system according to claim 8 wherein the collector includes at least one
gripper for engaging substrates on the conveyor and moving said substrates
to respective locations based upon the status received from the inspection

device.

10.  The system according to claim 8 or 9 where the collector includes two
grippers, the first for engaging substrates having a status of “defect” and
placing these in a reject zone and a second gripper for engaging substrates

having a status of “good” and moving these to a good zone.
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recei ving substrates froma refl ow oven by a receiving

rack inspecting said substrates using an inspection

devi ce; 5 conveying said substrates to a collector
fromsaid receiving rack, and; collating said

substrates by status, determ fed from the I nspection

devi ce, wusing a racking device. 12. The nethod

acddr di riymethod far mspectiphaneé icallating substvatss, thy metbpd comprising the
i ncludes 10 conveying the substrates fromthe

recei vingpsatk to the collector via the inspection

device. 13. The nethod according to claim1l or 12

wher ei n r§@iing QbéaNHeS Srofl £RfloWSleH B9% bhgvinh Rk Of :
i ndexi ng a consolidator to a slot of the receiving

rack 1§n 981& iy sru%gt%t& %gné%fi%ﬁhé?g\gg&r om sai d

slot of the receiving rac accordi ng

to claim13 wherejin,the conveyin tep fyurther

| ncl udeSOPTRYINE W ibsUtie o allsndr Frarbaq fredvingrpek opg:

t he consolidator prior to conveying to the col]ector. _
20 15. TRBatAg fad) salbstidredi hgstays cfeipmmined figpm fher inspection device,
including the step of renmobving said substrates from

sai d bufubimg atrackangpdevicel4 16. The net hod according to

any one of clainms 12 to 15 wherein the conveying step

is perfornmed continuously via the inspection device.

12.  The method according to claim 11 wherein the conveying step includes
conveying the substrates from the receiving rack to the collector via the

inspection device.

13. The method according to claim 11 or 12 wherein said conveying step
includes the steps of: indexing a consolidator to a slot of the receiving rack

and then receiving the substrate from said slot of the receiving rack.

14. The method according to claim 13 wherein the conveying step further
includes the step of storing substrates in a buffer of the consolidator prior to

conveying to the collector.

15. The method according to claim 14 further including the step of removing

said substrates from said buffer to a bin.
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17. The method according to any one of clains 11 to 16
wherein the inspecting 5 step includes communicating

the status of each substrate inspected to the

collector. 18. The nethod according to any one of

claims 11 to 17 wherein the cBﬁIating step includes

the steps of engaging the substrates, using a gripper,

on lthe The mehedgeordingito amyvenegoisarichssiZhst IiSavbereinghe conveying
respective | ocations based upon the status received

f rom t hatepris pacérned cdanm@@sly via the inspection device.

17. The method according to any one of claims 11 to 16 wherein the inspecting
step includes communicating the status of each substrate inspected to the

collector.

18. The method according to any one of claims 11 to 17 wherein the collating
step includes the steps of engaging the substrates, using a gripper, on the
conveyor and; moving said substrates to respective locations based upon the

status received from the inspection device.



