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1 METHOD AND APPARATUS FOR INTEGRATED CIRCUIT

INSPECTION Field of nven on 5The invention relates to the processing of
integrated circuit units and in particular, processing of substrates

containing said units prior to the singulation of the units from the

substrates. Background of the Invention 10 In processing integrated circuit
WIS OB ASIO OPRIS RACTOrS SR IIEREGRATADITIR eI PrRSBEEXION
measured in UPH (Units Per Hour). The units are formed in arrays and

placed on substrates which are subsequently 15 singulated in order for

the units to be individually applied. In the formation of the substrates,
gotdéoballecateiixed 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
rEflo\inowetiofneiatéete, the stiostdiies drén2ifirandpareadt tamtdevidedoparticular,
singulating the substrate into individual units. The specific means of

singukating dheubsbrstratemaiieialscaditsiite thinscope:ofitlhel piesestt the units from

the substrates.

Background of the Invention

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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2 opportunities for facilitating the process of the substrates so as to
maintain or increase the UPH through the singulation device. The
present invention therefore, seeks to enhance the facilitation of the
substrates 5through the singulation devige so as to further enhance the
UPH rate of this downstream process. Summary of Invention 10In a first

appeciuiligdnyentieiipioce sheapsystesviahinspaations andacabatiaftain or increase
substrates comprising a receiving rack in communication with a reflow

ohe iiPIRithieci virgiaakarcangeitéo receive a plurality of substrates from

said retlow 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
THragkingdemivenfamcditatifigdhacsltbstsatedareortdndgaaltheisacofdéd substrates
status. In a second aspect the invention process A method for inspection
aimahegil ging suibbatrat elsy tbe smathodwdmpeisingdh enstepsiatiteedaivin ownstream
substrates from a reflow oven by a receiving rack; inspecting said

substsates using an inspection device; conveying

Summary of Invention

In a first aspect the invention process a system for inspection and collating substrates
comprising a receiving rack in 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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20said 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 3 singufation process is removed and

brought upstream. Typically, a singulation process represents a bottle
Regaridn thexetors remoxdl afdbyosihp whrsathis Typicads, majhenhanaerocess
the UPI-I rate for the device and, therefore, facilitate the singulation

peposssts Thédndplartitiendoftkesyfoiermrémacebrdamnce swdth whthipressnprocess may
invention, therefore, has 5 the opportunity to remove the inspection step.
ThieanemhealdHhiststép mhaydaisocbaméntiandectbyaadopkinda sieyica itaprocess.
increases the rate of inspection not possible within a singulation device,
Ateardpiglyatnot ohly satetharenmvdhofdivatinshe gtiosestepviertiensthtnefore, has
UPI-1 rate for the overall process, it may also facilitate a faster inspection

ot ppesibleityitio tleensivig thatiospdetiresgapd sbhfurteovakdabes WP Inkd also be
In a still further embodiment, the means of increasing the inspection rate
arepineiliole sl cuimin adigsiirsibet tiomepsot 8ssriictluditinspideg onspe gispible within a
stages in devices of the prior art, the substrate passes continuously under
thegmgpeutidevievicéart do @y ulatesrdycomtinhous proce ssirabkheimiipantmn step
batch process. This may, therefore, lead to a faster rate 150f inspection

amaicabe tbfokd) furdte fentiencethd prPEkfortthewpwhyalfgmititsss: fastestifispection
further advantage of the present invention, by detecting substrates
oohtmisiicarddréut ssagulstibsdavess cad sefratheoviadrom Wdoverall

process prior to processing by

In a still further embodiment, the means of increasing the inspection rate may include a
continuous inspection process in that unlike inspection stages in devices of the prior art,
the substrate 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 still 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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the singulation device. Accordingly, the singulation device, which

represents a bottle 20 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
aatAReesSshIYy: sUbstkales wiydhe sitbsadusinilynyeuld dhave, bieesroegestad further
by an inspection stage within the singulation process. Thus, the quality of
sdbsisaigUAERNtering the singulation stage may be dramatically increased

and, therefore, still further increasing UPH. Brief Description of Drawing 5

It will be convenient to further describe the present invention with respect

to the accompanying drawings that illustrate possible arrangements of the
BuiehDescrpther @ fangengents of the invention are possible and

consequently, the particularity of the accompanying drawings is not to be
understood as superceding the generality of the 10preceding description

of the invention. Figure 1 is a flow diagram for a portion of the substrate
procdisdéndicating thhetdo Cadilnsr tHesclébecehacpording fovtineigresétht respect to the
invention. 15Figure 2A is an isometric view an inspection device according
toconepenybgd tnentngf thetpribsentténpessiiole; 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 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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Figure 2B is a detailed view of the device of Figure 2A; 20 Figure 3 is a
plan view of the device shown in Figure 2A; Figure 4 is an elevation view
of e device according to Figure 2A; 5 Figure 5 is an isometric view of a
magazine handler according to a furthesembodiment of the present
invention. Description of Preferred Embodiment Figure 1 shows the
FapiextsiNanRishane aewedinentof e pierenidreion itsuthpreedssdiment
system 5 arranged to attach solder balls to the units within a substrate
pricd®dedivieinytatgoaingulation device (not shown) which dices the

substrate into individual units. 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
PeIASR2H07 0002 thebediteats of which are incorporated by

reference. 15Following 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
iRigeméidnshihesrektawhnrspacionddyiwe 2minemplayedfopresent invention fits. A

process system 5 arranged to attach solder balls to the units within a substrate prior to
delivery to a singulation device (not shown) which dices the substrate into individual

units.

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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25

20 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. 6 According to the present invention,
anab@asgisigawthinpkdgiire 2venthen jnsdestitioweicEi 2re ampiisdsspection device 25
receiving rack, which in this case is shown as a nestling conveyor 30, an
inspedtienadevide ddracld & oheatdrswhiehisinhitvencaserssdhgywomsegor 30, an
magazine handler 5 45. In the embodiment shown in Figure 2B, additional
cosppoends-ace dlsmshowhdeoly dihieh imthis lease sohsetidatar @ag@ine handler
consolidator buffer 50, 95, and offload conveyor 60. These specific

domipche ntstad mescioech an dF ighond BinBdiuves] 2 smpoidues raeaildo ghbdvn
rack, or nestling conveyor, 30 comprises a set of rollers within a bank of
froriu@ing & sldts-ontares d0]8dr, 37, 299 depidadingudfetlie, b strdtefflodth.

The substrates roll into the lanes of rollers from the washer machine 20,
whrereythedpare stopped by the 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. 15 The multi-lane
ddwsolidetoi S fopors i fere dedopbribandfshoomve yogresy hp imultiel eepaiitsng
throughout the process. In this embodiment, the consolidator 35
cariiprisessdfng pairvosoidieqeniie3GA aBanithrdHeingvbbitsa Wimkobfeom 3 to 5
mounted on a linear slide driven 20by stepper motor with feedback. The
whielthooflahes ididdl r Qs BbAcrBridingljesthblsubsiratstepdbr Thstontatrdtes roll into
corresponds to the width of the substrate that is keyed into the product
teeippacturiigliamdreattls. T madbare2Gorbelivdey 88 sequieedyiibe stopper
substrates from each of the respective lanes of the nestling conveyor 30

by saefelang watthdrsivichizndanasolideerrdgaivindrtied suthstrprs;fisdane 90 and
consolidator will index to the 25after reflow inspection conveyor 55 with

fhe gripseiddovesiag w Al thees ghtistiate bg 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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transfer over to the conveyor 55. 7 Consolidator buffer 96 comprises a

buffer track 95 and a buffer bin 50 for the collection of substrates when

there is no empty magazine or an error has occurred at the magazine

5handler 45. The buffer track 95 can hofd up to 4 substrates and will roll

the excess substrates into the buffer bin 50. The purpose of the

consolidator buffer 96 is to prevent jam up at the nestling conveyor 30 as

the conveyor of the reflow oven and the washer machine 20 will

continuously feed substrates to the nestling conveyor 30. In a further
Slohadidaenttifeh entrack andbuiffenaycke feplacash g rebbirs (ot the collection
shown) for disposal 10 or re-entering of substrates which are in excess of
odpabityasisanyeq ivemnemomentpiine ddatink anarConsdigdatocwildntlehetmagazine
the bin position and roll the substrates into the bin. 15After Retlow

Inspkatith T0edorfiorisaskadCarae to B ith4cubangles ring lightr86 troemted

on linear slide driven by servo motor. The camera 85 may be a line scan
sahsarecwimchtivilbetiptbie S0 ithage:goan dbfectevhilEdanitheffhy"%nd therevent
object position is feed back to the vision system by a linear encoder.

201 his Aothd e siiyh gnspeetion Hllewsdootive inspé difore floocessntoreteomasher
continuous, rather than a batch process, markedly increasing the rate of
precEssifg vBY eeayimfdllsktiatyewsanipiepdisulrstiaie coayapke36.th 2 further
seconds to pass the inspection device giving an indication of the rate of
probedsiegt the buffer track and bin may be replaced by a bin (not shown) for disposal

or re-entering of substrates which are in excess of capacity at any given moment. The
Multi Lane Consolidator will index to the bin position and roll the substrates into the

bin.

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.
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8 The line scan camera 85 has an advantage where it can capture large
image at one time which is much faster than a normal area scan camera
which need to take a few shots of the Large object. The camera will

capture the image of the substrate whem it scans the substrate position by

the linear encoder while the camera is being moved above the 5substrate

Wh lilhe doun angleraiBf hghisudtchedonwhéie msionapspetiiga imtige at one time
determine the status of each substrate by checking for missing balls, extra
lvdlish hathdchnfeter, thadl pitoimahdrbaldm paddistahwd. dbahip ofithesew shots of
defects are detected, the substrate will have a "defect" status, otherwise it

vhitl heageahjagooiiestatusa Fhis cafonmatiomisgh el themrhstrcatettoitheans the
collector, which in the present example is a magazine handler. 10
Gryimtepoatiom nasthbdthaoagtodendinfy the taformaatidritg aoeadrabove the
database, or to a controller specifically connected with the magazine

abrdfete AftbitiRdbonahgipaotdiziBomieyed 55.cBmprises agmictafnguitieletermine
rails 56A,B with driving belts, substrate lifter and process top plate 57. On

the sarmsayaash sthetsubbiy atedSngl Foeniiftsigg hallseesttadindite hifiedtameter, ball
locate on top plate 57. There is also a vacuum lifter option to flatten

witapped subsirpadsifgnbattéf imagtpsalityfcThanfiiiotd tedntheymbedate will
comprises a pair of guide rails with driving belts and substrate 20 offload
bavher ‘dafelivetatoy, stdwpeismivwill Theewidgowt thatgsiddisifgdsmation is then
adjustable by the stepper motor and it corresponds to the width of the
sabstenicakut s heyesdl atortvehpro thudterptsiprn tierimgpleitiai setgpyriThbandler.
offload conveyor 60 receives the substrate from the after reflow inspection

Sorvayor B8 andalids Sundgh tendoahg azinenayiend officad puktierasg. or to a

controller specifically connected with the magazine handler.

After Reflow Inspection Conveyor 55 comprises a pair of guide rails S6A,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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9 The collector, in this case a magazine handler 45 comprises an empty
magazine conveyor 75, good magazine conveyor 80, reject magazine
platform 70 and dual magazine grippers 65. The empty magazine
conveyor 75 is where empty magazine)or 5cassettes are inserted. A
rubber belt driven by the rollers and motor moves the empty magazine
towards the magazine grippers 65. The dual magazine grippers 65

TaongriketBrgiipihey sasb e dhe inppandliip gércomisfars haldimpr yajeehzine
magazines and the lower gripper 66 is for holding good magazines. The

gaoc yirréje gbsd bsiatasandoicte aoe ik tejjnuined day itieeplasioect ith aevical

40 are pushed into the respective magazines. The 10 good magazine
gragpené §rpitieti &’ pltle ampine reagptynmagaziper aidddvdexdicaigybstatanes or
slot to the offload conveyor 60. The offload pusher 61, from the offload
coiyweyar6 0n pusiie 2\ theb beristhade vietobiyr shes i strater & lotokotheo mea glaz irepty
The magazine gripper 65 will then index to the next substrate slot. This
prareserepead Ut threemagazipeds fofl. Techithennyagarine ppdulld Sheomprise 2
good magazine grippers 66 will place 15the full magazine on the good
gnagarinvehconiheyq80 suippee thesftiralgarimes: camdzzmerovetily ltheer
operator. The reject magazine gripper 67 also picks up the empty

gngpgar ivfeifromithidiompopdragewine cdiveeyord7&: ©rcestistaissanyichjact
substrate, the reject magazine gripper 67 will index to the 20offload
detnvmyddyy, thhensgjedionalgaixin d Qrigpasbadwillplbe ecfpliaejeanagazines. The
magazine onto the reject magazine platform 70 which can hold 2
poadazigesiithysi ppjach Orvaidlahivrenptétfor ther@nigtn ougtedhorarsd shidexdiisen

by cylinder which will only shuttle in when the

substrate slot to the offload conveyor 60. The offload pusher 61, from the offload

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 65 are an effective cost saving design which performs dual functions with only



reject magazine gripper is offloading the full reject magazine. The dual
magazine grippers 65 are an effective cost saving design which performs

dual functions with only 10 a set of robot. There is an option of low cost
design where the reject magazine grippgy is replaced by a bin and the

offload pusher will push reject substrate into this bin. For this low cost

desight, i efeetdnagadpeonl affarm coRicrEi glsw hed arpayect angibie gripper is
operator can remove the reject substrates from the bin. 11 Claims 1. A
syplatadfor inspestio hantdficatdafingsubsirpies Rkt s singuadians bin. For this
process for singulating the substrates into individual units, the system
tompoisidgsha raceivjag mgkiinegrrinioimicaoionnwikivc d¢elimwvedendsaidoperator
receiving rack arranged to receive a plurality of substrates from said
reflosnaventhe reecinspechien tevicesbinnspecting said substrates and
recording a status of each inspected substrate;
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a collector for receiving said substrates from said receiving rack, the

10collector including a racking device for collating the substrates

according to the recorded status. 2. The system according to claim 1 MCSLLP
wherein said receiving rack includes a bank of slots, each slot arranged to

receive a substrate. 15 3. The system ac}éordmg to claim 2 wherein said

conveyor system includes a consolidator adjacent to the receiving rack for

r g 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. 20 4. The system according to claim 3 wherein the

nso ygn ator |nc des ab 11:)Iﬂe sub r rta S m% rbt% sétgrleduﬁ)%r - ocess for
hve E)yt% fﬁ o?é@?o v e syst M accard r?g m

4 Whereln the.bu
tfz% 1n§f £l Nedes 3 855%9%%%%%5 OhSRVBHNG SPRRITeS
in the BUIR bin
a receiving rack in 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.

2. The system according to claim 1 wherein said receiving rack includes a bank of

slots, each slot arranged to receive a substrate.

3. The system according to claim 2 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.

4.  The system according to claim 3 wherein the consolidator includes a buffer

whereby substrates may be stored prior to conveying to the collector.
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6. The system according to claim 3 wherein the conveyor is arranged to
continuously 5convey the substrates via the inspection device. 7. The

system according to any one of the preceding claims wherein the MCSLLP
inspection device is arranged to communicate the status of each substrate
inspected to the collector. 10 8. The sysi@m according to claim 7 wherein

the collector includes at least one gripper for engaging substrates on the
conveybhaprsiemvangosaidssisbstriited Wﬁbb@%ﬁ/@qt@%"&tiaﬂé‘%s%@‘{fﬁ‘éﬁonwyor
the status received from the inspection device. 159.The system according

to claifPrconsewinarathsiraienaeibe bieitass ahB 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. 2010. A method for )
irfspection BITEPRGHSAMTEIBRI FRIES DO BMERIXA%H HaEaRggd o continuously
singulating the substrates into jndividual units,,the method comprising the

steps SPFEBEMEEBEYF 1S tResPseRBRSVIST by a receiving rack:

inspecting said substrates using an inspection device;

7. 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.

8.  The system according to claim 7 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.

9. The system according to claim 7 or 8 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.

10. A method for inspection and collating substrates prior to a singulation process for
singulating the substrates into individual units, the method comprising the steps
of:

receiving substrates from a reflow oven by a receiving rack;

inspecting said substrates using an inspection device;
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MCSLIP 13 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. 511. The method according to MCSLLP
claim 10 wherein said conveying step includes the steps of: indexing a
consolidator to a slot of the receiving radR and then receiving the substrate

from said slot of the receiving rack. 12. The method according to claim 11
wherein thecoaioEliagatep psHHes InAGaEETRE Tomey bressiiyg rack; and
substrates in a buffer of the consolidator prior to conveying to the . .
collector. 1FoHAtNASHIOSHRTBaM P S EMImdes TR fromdhtgisaestign device,
of removing said substrates from said buffer to a bin. 15 14. The method
accordigec &AskBedsT9%ims 11 to 13 wherein the conveying step is

performed continuously via the inspection device.  15. The method

according to any one of claims 10 to 14 wherein the inspecting step

20includes communicating the status of each substrate inspected to the
collectdRerBetng AERIBIALR I b SREHE RN T8 AR s

the collating step includes the steps of engaging the substrates, ysing a . .
grippeﬁfbﬁgﬁ?gigglrﬂ,éégfolidator topa slot 09%% x%cglvmtgi Tack and then %ecelvmg the

substrate from said slot of the receiving rack.

12.  The method according to claim 11 wherein the conveying step further includes the
step of storing substrates in a buffer of the consolidator prior to conveying to the

collector.

13. The method according to claim 12 further including the step of removing said

substrates from said buffer to a bin.

14. The method according to any one of claims 11 to 13 wherein the conveying step is

performed continuously via the inspection device.

15. The method according to any one of claims 10 to 14 wherein the inspecting step

includes communicating the status of each substrate inspected to the collector.

16. The method according to any one of claims 10 to 15 wherein the collating step

includes the steps of engaging the substrates, using a gripper, on the conveyor
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MCSLLP 14 and; moving said substrates to respective locations based

upon the status received from the inspection device.  17. The system
according to claim 1, wherein the inspection device is located between 54 CSLLP
reflow oven and a singulation machine. 18. The system according to claim

1, wherein the inspection device is a link%can camera. 1019. The system
according to claim 1 further including a conveyor, for conveying the .
substAREs ANt BRI S S RAFNG LRGP ﬁ?gqe g‘c#grftatus received
device, 20. The methodé%ccording to claim 10 wherein the conveying step

includ8SBIRGATREHR S8 Fates from the receiving rack to the collector
via the inspection device.

17.  The system according to claim 1, wherein the inspection device is located between

a reflow oven and a singulation machine.

18. The system according to claim 1, wherein the inspection device is a line scan

camera.

19. 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.

20. The method according to claim 10 wherein the conveying step includes conveying

the substrates from the receiving rack to the collector via the inspection device.




