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1 SYSTEM AND METHOD FOR THE SORTING OF IC UNITS Field of
Invention 5The invention relates to the processing of integrated circuit
units and in particular, downstream methods and apparatus for the sorting
of singulated IC units for detecting defects and packaging for shipment.
Background of the Invention The economics involved in the processing of
integrated circuit units are influenced by two major factors. Firstly, to
maximize the rate of units processed, measured in units per hour (UPH).
SEESAHY taMDNVitZE1thD fHORTHIHS ORTIHING QFJdEsigNETSo achieve
these rates, and so maximize factory floor space. Summary of Invention In
a first aspect, the invention provides a method for processing a plurality of
IC units comprising the steps of: inspecting said units at a first inspection
statibhofilovéng@aid 201C units along a linearly defined path to a second
inspection station; inspecting the units at said second inspection station;
flipping said units; inspecting the units at said third inspection station, and;
sorting said units into pre-defined categories.

The invention relates to the processing of integrated circuit units and in particular,

downstream methods and apparatus for the sorting of singulated IC units for detecting

defects and packaging for shipment.

Background of the Invention

The economics involved in the processing of integrated circuit units are influenced by
‘two major factors. Firstly, to maximize the rate of units processed, measured in units
per hour (UPH). Secondly, to minimize the footprint of machinery, designed to achieve

these rates, and so maximize factory floor space.

Summary of Invention

In a first aspect, the invention provides a method for processing a plurality of IC units
comprising the steps of: inspecting said units at a first inspection station; moving said
IC units along a linearly defined path to a second inspection station; inspecting the units
at said second inspection station; flipping said units; inspecting the units at said third

inspection station, and; sorting said units into pre-defined categories.
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2 In a second aspect, the invention provides a system for processing a

plurality of IC units comprising a first inspection station for inspecting said

units; a first engagement device for engaging said units, said engagement

device arranged to move said IC units along a linearly defined path to a

second inspection station, said second inspection station for 5 further

inspecting said units; a flipping assemblyXor inverting said units; a third
inspection station for further inspecting said units, and; a sorting station for
réceivingshidpavitstizroretingr et dreadefited tatpgedestpsptherity of IC units
results from the first, second and third inspection stations. 10By arranging
tiveroptisal gaoitess srstepet dntstat itnefad yrapantiped pdthnitse 4 Girsnida daginrgent device
processed don't "back track" but maintain a unidirectional path.

ANocentinglyg sead artis e d esipgen ¢otrd¢atecplatiopets fomuaeingihiBsitits along a
deliver and return IC units is avoided, leading to a considerable saving in
slireaFyrtredmet e sfimplicityeodt e systeinmisatied upés stoendimdpeadion station for
accelerating and decelerating the IC unit, as well as multiple 15processes
invoherdinspeetimg\eandentiss;saidlippisgl s pnblerréd envieditigesaid units; a third
movement along the linear path may include engaging said units using a
viaspesti as statiate thuvfilithepivkencatisgradily uinits, rante seftingdtation for receiving
embodiment, movement upstream and downstream of the flipping

axd@ ity Avagrdiodrieltiveptard efinrat segivier asdmbliesults &atilltherfist, second
embodiment, the flipping step may be achieved by the interaction of the

sl dhpdrimgpettivarstaiEmblies. Thus, instead of having a table rotating

about a horizontal axis, two picker assemblies may partially rotate 90

degrees about a horizontal axis and transfer the IC units directly between

the assemblies, and so further saving on time and equipment cost. Thus,

i A prafgies hmpodararpass piaseisof flippinky trear@adhitstmalye IC units being
include the steps of rotating a first picker assembly from a vertical to

HBAsewsesd oqi@ﬁfaﬁ&a,gk track” but maintain a unidirectional path. Accordingly,

mechanisms designed to rotate platforms, or having hubs to deliver and return IC units
is avoided, leading to a considerable saving in size. Further, the simplicity of the system
also reduces time, such as accelerating and decelerating the IC unit, as well as multiple

processes involved in the movement of said units.

In a preferred embodiment, movement along the linear path may include engaging said
units using a vacuum associated with a picker assembly. In a more preferred
embodiment, movement upstream and downstream of the flipping assembly may
include two separate picker assemblies. In a still further embodiment, the flipping step
may be achieved by the interaction of the two separate picker assemblies. Thus, instead
of having a table rotating about a horizontal axis, two picker assemblies may partially
rotate 90 degrees about a horizontal axis and transfer the IC units directly between the

assemblies, and so further saving on time and equipment cost.
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disengaging the units from the first picker assembly, engaging the units

with the second 5picker assembly also in horizontal orientation, and

rotating second picker assembly to the vertical orientation. The system

includes a plurality of inspection stations to ensure the required quality of

the end product. In a preferred embodiment, the first inspection station is
arranged to 10 inspect the units for any 8ne or a combination of:

alignment, unit type and orientation. Further, the second inspection station

may inspect the units for the location and alignment of fiduciary marks.

Further still, the third inspection station may inspect the units for defects in
bahssripadydeait] ambisdibsem, dheapgessenttfipphigvhdH€ lneariyay include the
defined path may include mounting one or both picker assemblies to a rail,
stiehsthelt togaickerSestgpipitheasseitindmove alemigaheordilotontal orientation,
depositing the units at the next respective station, the picker assemblies
céiyahgsgieguhe tnitseforeviou§istatioketrsrgaye, fertheimgits: Tiitsswiltethe second
units are continually moving forward along the linear path, and not "back
tizickinpstepbéyidse stahivrzna lorantaltematideraiatingervent] odkathesembly to
enhance the rate of processing, the system may include a second parallel
rélicheving respetetive.first and second picker assemblies mounted thereto.

Thus, the rate of processing may be doubled by duplicating the 4

The system includes a plurality of inspection stations to ensure the required quality of
the end product. In a preferred embodiment, the first inspection station is arranged to
inspect the units for any one or a combination of: alignment, unit type and orientation.
Further, the second inspection station may inspect the units for the location and
alignment of fiduciary marks. Further still, the third inspection station may inspect the

units for defects in balls or pads of said units.

An arrangement to achieve the linearly defined path may include mounting one or both
picker assemblies to a rail, such that the pickers engage the units and move along the
rail. On depositing the units at the next respective station, the picker assemblies can then
return to the previous station to engage further units. Thus, the units are continually

moving forward along the linear path, and not “back tracking” to previous stations.

In an alternative arrangement, to further enhance the rate of processing, the system may
include a second parallel rail having respective first and second picker assemblies

mounted thereto. Thus, the rate of processing may be doubled by duplicating the
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movement and possibly flipping steps so as to move a greater number of

units from the first inspection station to the sorting station as quickly as

possible. In a preferred embodiment, said first and/or second picker

assembly may be mounted to 5 the rail in a manner that prevents lateral
movement and only permitting longitudinal movement along the rail.

Accordingly, in order for said picker asse#nblies to gain access to IC units

at the periphery of the wafer frame or alternatively, to place IC units in the
varoaseategd messib hdippitiggtstationgsaidnstations eatky hedbteraflynits from the
moveable so as to position said stations at the appropriate position
stibjettsreeHenrstytivartetiis witigetkietpicke massdmbiipssfibleinstance, the

first inspection station may include a turntable that is laterally moveable

along a rail or similar mechanism that permits sliding in order to receive

the wafer frame from the wafer frame cassette. On receiving the wafer
flaradreiafdeinbpdicton.switoirshaydthesestidd pakirintsqibte mByseeasounted to
to align with the rails. Thus in order for various IC units to be positioned

bageath e piakacassenmsiyetie ftstihspetivanitatidromzypbemitove dbieitudinal
along said rail so as to position the appropriate IC unit beneath the picker
dBoNFRMt Aletadhvelpilthe/ferridisgbttionastaiofomeaidnpishsorasecanblies to gain
turntable whereby the wafer 20 frame is received by the turntable which
faesfspariofunidsirstiagssinhsystation watolidimglpr mitsroatioitofiehelace IC units
wafer frame so as to align with the first picker assembly may be achieved

tHrchg Y ao o isRMTECErdheraéins getinar wail tetiennemobeniatfirstly moveable
picker assembly along the rail so as to achieve the desired relative

pEstion BPeHéonrstidiskadioassdiisyrprantiaopgsitipaniebi & Sentherkpattieements of
vision devices associated with each of the first, second and third

i BIHSH snmBblahalandesiasposdbi inpentsaisiatiateratydnpkide a turntable
linear path. This may also be achieved through melting to a rail whereby
thatisisteerdlicae wrblssdnnme sedll ongimilardraehaniswitharepidtesliding in order
assembly Fositioned alonlig the 5longitudinal rail in order to achieve the

dedredd e lhavebodimnc rom ey son doaasesstifection.

On receiving the wafer frame, the first inspection station may then slide back into place
so as to align with the rails. Thus in order for various IC units to be positioned beneath
the picker assembly, the first inspection station may be moveable along said rail so as to

position the appropriate IC unit beneath the picker assembly.

Alternatively, the first inspection station may incorporate a turntable whereby the wafer
frame is received by the turntable which forms part of the first inspection station.
Accordingly, movement of the wafer frame so as to align with the first picker assembly
may be achieved through rotation of the wafer frame together with movement of the
first picker assembly along the rail so as to achieve the desired relative position of the

first picker assembly and the wafer frame.
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In a similar manner, each of the receptacles upon which the IC units are

placed may also be moveable in a lateral direction and again, the position

relative to the second picker 10assembly in order to place the respective

IC units in the appropriate receptacles. Thus by ensuring the picker

assemblies can only move in a longitudinal direction, positioning the

various stations relative to the respectiveyicker assemblies may be

achieved through a combination of lateral or rotational movement of the
vanolsrktatibnsviGoal adied des thsscespedtiva thickarhasdethblifisst, second and third
Alternatively, the first picker assembly may include a rail or other means of
niospEeiant stisimamayisl pe hpemdictibictmthelllvetiopadterdinosthin lokear path. This
reach a peripheral edge of the wafer frame, the first picker assembly may
bagblelso hevachionglthils@@berpehitigutar axigjlasvtenehsedhéo ergageevices are
units outside the normal reach of said picker assembly. Similarly, the ,
seestidnsitkaloagsdmbhptaraly adgo wéthmthabieckiongaquebhendisidanakislong the

longitudinal rail in order to achieve the desired relative position in order to conduct the

inspection.

In a similar manner, each of the receptacles upon which the IC units are placed may also
be moveable in a lateral direction and again, the position relative to the second picker

assembly in order to place the respective IC units in the appropriate receptacles.

Thus by ensuring the picker assemblies can only move in a longitudinal direction,
positioning the various stations relative to the respective picker assemblies may be
achieved through a combination of lateral or rotational movement of the various stations

relative to the respective picker assemblies.

Alternatively, the first picker assembly may include a rail or other means of movement
along an axis perpendicular to the linear path. Thus, in order to reach a peripheral edge
of the wafer frame, the first picker assembly may be able to move along this
perpendicular axis, as required, to engage units outside the normal reach of said picker

assembly.

Similarly, the second picker assembly may also be movable along a perpendicular axis.

In this case, this perpendicular movement may be required to match that of the first
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6 picker, so as to align for the flipping step. Alternatively, or as well as, the
perpendicular movement may be useful in placing the units in the

respective sorting receptacles, subject to the category into which the units

fit. 5In a preferred embodiment, the system may include a central

processing unit and or control system, for monitoring the process. Further

such a control system may monitor and Kecord results from the various
inspection stations so as to determine and record any detected defect.
1oskementstedligndeothingisratg stepapitchade sbyerasecdbiactbs perpendicular
based on the results of the various inspection stations. The control system

iy eostronae Secoseipidkeplseing theensiiseidefectivepactitecaserting receptacles,
deposited in a receptacle for such defects. Similarly, "good" units may be
deljerel theacstieaisicintrepiabltheSudts dtreceptacle may be a tape onto

which the "good" units are placed for delivery to an end user. The "defect"
15receptacle may be a tray or bin for disposal. In a preferred embodiment,

a third category may be "re-work" whereby the defect is minor, such as
isalgafaesd enzhodiayent durrectisthensityinlieteas derthid paeecthing unit, and or
application of compressed air to "knock" the unit back into place. Such a

reQERk s gieEbdetasienitrninsdhe eanvsssr Enthedisurheaalitrohitsstsmn may monitor
delivery thereto. In a preferred embodiment, a fourth inspection station

iR 15e0phiasHltd Eomritin verious dpanseti enesfatiansrreeas tindistmin e iaid weord any
balls within the "good" unit receptacle.

detected defect.

As mentioned, the sorting station may include several receptacles, based on the results
of the various inspection stations. The control system may control the second picker so
as to ensure defective units are deposited in a receptacle for such defects. Similarly,
“good” units may be delivered to a suitable receptacle. Such a receptacle may be a tape
onto which the “good” units are placed for delivery to an end user. The “defect”

receptacle may be a tray or bin for disposal.

In a preferred embodiment, a third category may be “re-work™ whereby the defect is
minor, such as misalignment, that may be corrected easily, such as in this case the
application of compressed air to “knock”™ the unit back into place. Such a “re-work”

receptacle may be a canister shaped to re-align units on delivery thereto.

In a preferred embodiment, a fourth inspection station may be placed to confirm, or

otherwise, the presence of individual units or balls within the “good” unit receptacle.
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7 In a third aspect, the invention provides a method of flipping an IC unit
comprising the steps of: engaging said IC unit with a picker assembly,
said picker assembly in a vertical orientation; rotating said picker

assembly to a horizontal orientation; disengaging said IC unit and
substantially simultaneously engage said unit with a second picker

assembly 5a horizontal orientation; rotatifig said second picker assembly
to a vertical orientation. In a fourth aspect, the invention provides a system
fon fiphirdgaapetC theiticoenposipwuifiestaandtsed ofdljipker as$€mbly @acprising the
having a vacuum source operating at an engagement end of said

rétspe ctivengiekiog agsbblieis fothemginentesmtrobbaishiCpicltr AGsaldiist vertical
and second picker assemblies capable of rotation from a vertical
opleentaitmtodatiod zomapickentstientdpddochteizsuteh tnaniatibe; disengaging said
horizontal orientation said respective engagement ends are proximate to
ehenmitirad wwhetasitiallytisarvdaronvalorrgigtioniddiséngitly ersmondfitieker assembly
vacuum source of the first picker assembly and engagement of the
vabatiresil rsteofatin sedattizpiaikbseassd pilslerasstts iy theal @edtidal DSientation.
being transferred from the first to the second picker assembly, whereupon
the IC unit is flipped on rotation of the second picker assembly to the
vertical orientation and disengagement of the vacuum source. In a fifth
dpeéouiitle dARetitiBie providies ancaidesee syeist évi difoingragalfingnét comprising a
plurality 20 of IC units comprising a plurality of pickers spaced in a

dinvidAedl speapd ameksioesten blytiradeineiog saiovegiiviricalteeagsuetng at an
that said plurality of pickers are rotatable about said hub; said
eHagenaHt Ay idespiduntaptéte RickpTossobilies fonensazemantvaifcaith C unit;
when to a rail, said engagement device is rotatable from a vertical to a 8

said first and second picker assemblies capable of rotation from a vertical orientation to

a horizontal orientation and located such that in the horizontal orientation said
respective engagement ends are proximate to each other; wherein in the horizontal
orientation, disengagement of the vacuum source of the first picker assembly and
engagement of the vacuum source of the second picker assembly results in the IC unit
being transferred from the first to the second picker assembly, whereupon the IC unit is
flipped on rotation of the second picker assembly to the vertical orientation and

disengagement of the vacuum source.

In a fifth aspect, the invention provides an engagement device for engaging a plurality
of IC units comprising a plurality of pickers spaced in a cylindrical array; a hub located
at the centre of said cylindrical array such that said plurality of pickers are rotatable
about said hub; said engagement device mountable to a rail for moving along said rail;

wherein when to a rail, said engagement device is rotatable from a vertical to a



10

15

20

horizontal orientation such that IC units engaged by said pickers and
rotated 900 about a horizontal axis. Brief Description of Drawings 5 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 acc8mpanying drawings is not to be
understood as superceding the generality of the 10preceding description
ofehizantad tientFigurach ithat fanniieenghgeddimpletepiCkere aadsingthd@0° about a
according to one embodiment of the present invention; 15Figure 2 is a
sepmat eieéw of the sorting system according to a further embodiment of
the present invention; Figure 3 is a plan view of the arrangement of
components within a machine operating the method according to Figure 2;
20 Flgures 4A to 4C are elevation and plan views of a turret picker
crisidilega héIrawiigsliment of the present invention and; 9

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 superceding the generality of the

preceding description of the invention.

Figure 1 is a plan view of a complete IC processing line according to one embodiment

of the present invention;

Figure 2 is a schematic view of the sorting system according to a further embodiment of

the present invention;

Figure 3 is a plan view of the arrangement of components within a machine operating

the method according to Figure 2;

Figures 4A to 4C are elevation and plan views of a turret picker according to a further

embodiment of the present invention and;
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Figure 5 shows an elevation view of a pair of turret pickers each according
to Figures 4A to 4C. Description of Preferred Embodiment 5 A significant
departure of the present invention from the prior art is the use of linear
movement along a principle axis of the IC units during processing, rather
than relying on rotation, or a hub type approach where the units are
delivered then returned to a central poin® This arrangement avoids lost
time in the acceleration and deceleration of 10the apparatus, minimizing
wiegursa\ihgvr aoedsivagitimeieandf simpiifgintpthe melotranisch aodediyipgo Figures
this movement. It follows, therefore, that a feature of the system and
mMétitwd@ccording to present invention is the movement of the IC units
along linear paths from loading of the wafer 15frame of IC units to the first
inspection station, to delivery of the units to the various downstream
processes To place the foIIowmg embodiment of the present invention

¢ ) Mopgninits may range from 0.5 x 0.5 mm up to
8 x 8 mm. Whllst not restrlcted to units 200f this size, this nevertheless
provides an example of the application of a machine

A significant departure of the present invention from the prior art is the use of linear
movement along a principle axis of the IC units during processing, rather than relying
on rotation, or a hub type approach where the units are delivered then returned to a
central point. This arrangement avoids lost time in the acceleration and deceleration of
the apparatus, minimizing wear, saving processing time, and simplifying the mechanism

underlying this movement.

It follows, therefore, that a feature of the system and method according to present
invention is the movement of the IC units along linear paths from loading of the wafer
frame of IC units to the first inspection station, to delivery of the units to the various

downstream processes.

To place the following embodiment of the present invention into context, the integrated
circuit units may range from 0.5 x 0.5 mm up to 8 x 8 mm. Whilst not restricted to units
of this size, this nevertheless provides an example of the application of a machine

according to an embodiment of the present invention.

With reference to the figures, Figure 1 shows an overall arrangement of a production

line for processing integrated units. Firstly, the packages 25 are loaded to a dicing unit
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according to an embodiment of the present invention. 10 15 in the form

of either individual packages 25 or in cassettes of said packages which

are then delivered sequentially to dicing source 30 so as to singulate the

units whilst within the wafer frames. From here, the wafer frames 35 are

delivered to a washing station 20 which in this embodiment permits two

sets of wafer frames at a time to be 5 w&8hed simultaneously. From here,

the wafer frames are delivered within a cassette to the sorting unit 5 which

id $him shbjéetobthetheesedividvuehtiackdgés Athin itheasoeting efishil thatkiges which
integrated units are inspected, categorized and if appropriate, packaged

retslihfor deliivensdtecgnentistlpstdl diFigg e @rshGWssa sshensiatolatewhef tingts whilst
sorting system 60 according to one embodiment of the present invention.
Twihirodwesy teyifiemdth & varsskdte, chwafefelrdmes 63 hemgldadeditto a washing
the sorting unit 60 via a loading station. Wafer frames 65 are removed 75

frétiah &2 Basbithei thtbig ghmbndagerh eatmiith tay g rispeo 7 @ attidhapudisahe time to be
individual wafer frames 65 along a linear path 75 and delivered to a

toverbdies Baulsandoushtabieon hermvhble ffonfrapesitionitivesaivweithia a cassette to
wafer frame and back to the first inspection station. This places the wafer
ftaeneoBBrinunié firsthivbpiedtiers et Htheopuersetgoaigiomert, isypélandhe sorting
orientation inspection by alignment cameras 95 prior to further processing.
20Fbfiolvah ghindpleetietad thelin dividusiesieduleteg G aediand 1 faappropristedpackaged
from the wafer frame 65 using engagement devices, in this case pickers

dfedn fardetey grefeved eseBodiment, using turret pickers 100. The turret

pickers 100 as shown in Figures 4A, 4B, 4C and 5 have engagement ends

205 in communication with a selectively engageable vacuum source such

that when a particular picker is adjacent to an 11 individual IC unit 210,

tHEBVERCA SR Tsehthigatt Bniew eidlsioreiing gutied (b agamdng ty/pesn ambdodiment
array of pickers within the turret picker assembly 100 have all engaged IC
lﬂfifg{etﬁ‘éeﬁéké@‘f?ﬁ%lé aldifgPEopsenpeains 02 e getiaad wiafiingames 65 being
path according to the present invention. The picker travels along the rail to
tieedek i dhm SpEBID MRG0 YIS 4 Iepdinerapiiane Watiaijangkesorthaemoved 75
individual IC units are identified just prior to the flipping of the IC units at
tHemispmgaseatisnthrroth eRrreomsadimEht atiesieper o/ Sevbirh torids phekéndividual
assembly 110 having its own alignment camera 105 mounted to a second
pareiramesds plonerailineanpabs7fiaadotelivaredsinfetivaiatisad fs soid turntable

provide a linear path for the respective turret picker assemblies 100, 110
VRaY #héerdiost gigigsition to receive the wafer frame and back to the first inspection

station. This places the wafer frame 65 in the first inspection station 90 to undergo
alignment, type and orientation inspection by alignment cameras 95 prior to further

processing.

Following inspection, the individual singulated IC units 87 are removed from the wafer
frame 65 using engagement devices, in this case pickers and in a more preferred
embodiment, using turret pickers 100. The turret pickers 100 as shown in Figures 4A,
4B, 4C and 5 have engagement ends 205 in communication with a selectively

engageable vacuum source such that when a particular picker is adjacent to an
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10 assemblies 100,110 acting independently so as to increase the

capacity of processing of the individual units taken from the wafer frame

65. Thus, the use of the two rails together increases the capacity of the

system according to the present invention by almost a faction of 2. 15The

turret pickers 100, 110 deliver the IC units to the flipping station 120

whereupon the units are flipped, that is, idverted such that the opposite

side of the chip can undergo inspection. The flipping action, as shown in
Figdireduah]ABp#Q Hhdls, is@chieisechigngeis aB0 sirtbodiivlent dngtiges the unit 210.
combination of the first turret pickers 100 and the second turret pickers

1%0hea diaracte ridtiol dethevtithiet thickersispibkedr alssitnbyrdtidfranmil engaged IC
vertical orientation which the IC units are engaged to a horizontal
ovidtratherpimker tharscto tlting aboerradibiizdmibicds fibethertatepick@isaccording to
rotate 215 90 degrees to a horizontal orientation whereby the first picker

1@ heesiry ihectCemit DiROpeckgadod dsintmhthelié hy dupesaermdorsigaetion station
205 of the picker in proximity to the engagement portion 225 of the second
pldkewhachyhibe falutserinraatoriebthal iodenduabACByn disergalgittifigre just prior to
vacuum source of the first picker 100 and engaging the vacuum source of
tiecstiopinpEkbe 1401mHe aCtmiflipping statetet?d florthiheitsidiiokat, there is a
100 to the second picker 140. In so 5 doing, the side of the IC unit 220

thegand Swrgayekensgsendlirdtl PibletnDisiowovelégposedcamgithd 05 mounted to a
formerly exposed side of the IC unit is now engaged with the second

piered Boredigdtiag 1198 sBeshardicke?, 14 ffomtipe inctigoatad vrientheibis to provide
a vertical orientation, the exposed side of the IC unit is now directed
dolirfearihaitd thayaposibecdupeseicksyisismbbigicé80sdd foiith the turret picker
inspection. 10 In fact, on rotating back to the vertical orientation, the
sssenbineld0146, atmgindenendratls smastéotirctpisg thepupasiiyseaftiviacessing of
125 which is directed to checking the pad of the IC unit that was formerly
Hisraérdiradyahanithiaksnniing ihentaigediame 6 firBkyickee 190, of1the two rails
Having been flipped, the IC unit undergoes inspection through use of 15
dasrihsr1sTeasss theeppadtthe e isyseseacertdinet @athagueassaforyention by
further processing. The second turret pickers 130, 140 now deliver the IC
(RO th aecEsRilZstation. The

The turret pickers 100, 110 deliver the IC units to the flipping station 120 whereupon
the units are flipped, that is, inverted such that the opposite side of the chip can undergo

inspection.

The flipping action, as shown in Figures 4A, 4B, 4C and 5, is achieved in this
embodiment by the combination of the first turret pickers 100 and the second turret
pickers 140. A characteristic of the turret pickers is their ability to rotate from a vertical
orientation which the IC units are engaged to a horizontal orientation and thus rotating
about a horizontal axis. The turret pickers rotate 215 90 degrees to a horizontal

orientation whereby the first picker 100 having the IC unit 220 engaged brings the
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sorting station in this embodiment comprises three possible outcomes for

the IC units 20 based upon the results obtained from the first, second and

third inspection stations. If a serious defect is found from any one of the
inspection stations, then the 1C unit will be placed in the defect tray 135. In

order to accommodate the placement of the defective units, the tray 135 is
capable of lateral movement 137 so as tdZlace voids in the tray in

proximity to the respective turret pickers 130, 140. Alternatively, if a defect
frorgagamen8 mmaanf 208 sfdtiopicised etgutednhity thaldefeghgsmahy puiriam 225 of the
such as the IC unit being misaligned or the presence of an extra ball for
instandayitiken Hétolditiyisasevierahenbodanentatefithe Byelisingatieg Ge vacuum
unit may be placed either in the defect tray 135 or into the rework canister
198irFopiibeaficse pikere]l Odsmdfeagagitgt baitavoimoounted o6 thaseconipcker 140,
a simple misalignment, placement of the unit within the tray 135 or the -
cthsidfernny 2 Mol teariderted frhip theolingh rgokded Maoeth¢hrindopicker 140. In so
alternatively, the application of compressed air may so realign the chip or

répinge theesedaratbde. 1€ howa2(, thittheasnepzsgidnsithetisefficiepilgker 100 is now
passed, the chip may be placed in a tape and reel arrangement whereby
tlisnceshind Bladetweilliseesedsidgiehithe I6penithichoro enlgegetlivitiaghe second
be delivered to the end user. Thus, the reel 150 may progress laterally
150kemindpE aetriongHbgsceese pigker JdddfiiarcHiphoriabtiial rendgngation to a vertical
complete. To ensure placement of the chips, a further camera is provided
Rrgtaion. Hspemiosrdrdonflths [hiuht dhaeksdhechré seroerardibashomy now be
of chips within the recesses within the tape. 15 Figure 3 shows an
eHiBRMidertisipthécyietsentah ventispestiain particular, a plan view of a

device that puts the schematic flow of Figure 2 into effect. A cassette 161

of wafer frames is delivered to the loading station 162. A gripper (not

shown) withdraws a wafer frame 163 from the cassette 161 and places
thistasf.taa tataiiasbarksoTthe Yarfirablerieription s reeondypirkersitdallgh delivers
with the linear path represented by the rails 187, 188. The 20 first turret

ek dfs b iarhe s HBEPAIP T SBEEIOR S HRk b s ko gaie pad of
and inspect the IC units at the same time or just prior to engaging with the
plikéts iitrbahwaspferaedy dhifdenisrem sbeiametatidhilatrat srgesesapéth the first
fixed to the rails and so only accommodate linear motion in one direction

Wittket 88s kbhndlrvingibesitfinned Warde vaihandssspsmingnestianythieugh use of
turntable which rotates. The rotation of the turntable and 14 linear motion
dRiRE furtéP pitkds perrintgUiise Rk rdedidrePiesericasd gt ofamagedubpipre further
within the wafer frame for delivery to the next station. Accordingly, once
dABRTFE: picker assembly is at capacity, it delivers the IC units to

The second turret pickers 130, 140 now deliver the IC units to the sorting station. The
sorting station in this embodiment comprises three possible outcomes for the IC units
based upon the results obtained from the first, second and third inspection stations. If a
serious defect is found from any one of the inspection stations, then the IC unit will be
placed in the defect tray 135. In order to accommodate the placement of the defective
units, the tray 135 is capable of lateral movement 137 so as to place voids in the tray in

proximity to the respective turret pickers 130, 140. Alternatively, if a defect from any
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5the second inspection station 175 comprising a vision camera mounted
to a rail capable of lateral motion relative to the linear path defined by the
rails 187, 188. The flipping station 177 resides between the second and
third inspection stations at which point as previously described, the chip is
flipped through interaction of the first . 10 and second pickers. On
completion of the flipping, the second pidkers then deliver the IC units to
the third inspection station 180 so that vision cameras mounted to a rail so
aen® efathe! sttaeallyicadativspbbuthdeddirdgide ofipeliGaunitenaw txpdsedit being
through the action of flipping. 15Having completed the third inspection, the
sedsipidker desamrdsiesenofy atelwérativell famitsstorite sbetingceveding to several
whereby the chips are either placed in a tray 185 if defective. The tray 185
ismimshreents of thil Byenitn)dterlyutridvednbropktked titbeofithédidetzct tray 135 or
path rails 187, 188. On filling of the tray 185, it is then delivered to an
ebfiethe Vol dasistdr grZinfahestaycadjadbatdastheflendingestatiomt mounted to
Thus, when full and requiring 20 replacement, the tray 185 is adjacent to
tiee i ar whichplisenvisdbigtaené qissattent 61 ithdealieredhmttie|oagings or the
station and so, next to where an operator is already residing. This
corERiehte mabinzésnttibetiphépfdhwhitth gwidop epbtonts thesivemenitamatively, the
required rather than placing the end point of the reject tray 185 at a less
cfiaien pbisermressrtivilymehe IC tealismthy Ishipategernred dbceitg ball. If,
"good" whereupon they are 15 deposited within the reel assembly which

sb b Hainsnoahig s ReegiF s ingly trssedatthelbih Mhp bepdarlidedape and
recesses into which individual units are placed. On filling of the tape, this
c5Rl tRERNES AN ateerebyathedE ust. Folaesdreyishith ofreeess reddéses tape which
arc filled, a further camera 190 is placed beneath the tray and viewing up

iy flhesrhsedstivereckioidhe endenaineTiinthe ey Lafdmexistegrots laterally

alread?/‘filled by the good IC chips.
160 filling each of the recesses with good IC chips until the reel is complete. To ensure

placement of the chips, a further camera is provided as a fourth inspection station 155

which checks the presence or absence of chips within the recesses within the tape.

Figure 3 shows an embodiment of the present invention and in particular, a plan view of
a device that puts the schematic flow of Figure 2 into effect. A cassette 161 of wafer
frames is delivered to the loading station 162. A gripper (not shown) withdraws a wafer
frame 163 'from the cassette 161 and places this on the turntable 165. The turntable then
moves laterally so as to align with the linear path represented by the rails 187, 188. The
first turret pickers 170 are combined with inspection cameras so as to travel together
and inspect the IC units at the same time or just prior to engaging with the pickers of the
third picker 170. In this embodiment, the turret pickers are fixed to the rails and so only
accommodate linear motion in one direction with access to the IC units within the wafer

frame accommodated by the turntable which rotates. The rotation of the turntable and
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In a third alternative, chips requiring simple rework may be placed within a
canister 200 which is subsequently delivered to a rework area remote
from the device according to 10the present invention. MCSLLP 16
Claims: 1. A method for processing a plurality of IC units comprising the
steps of: Sinspecting said units at a first inspection station; moving said IC
units along a linearly defined path to a s@éd¢ond inspection station;
inspecting the units at said second inspection station; flipping said units;
1Dirspentinenthé thaitsrattsaiick hiparingpebtiowrsintiohkennd psartingngaifl the IC units
units into pre-defined categories.

within the wafer frame for delivery to the next station.

Accordingly, once each turret picker assembly is at capacity, it delivers the IC units to
the second inspection station 175 comprising a vision camera mounted to a rail capable

of lateral motion relative to the linear path defined by the rails 187, 188.

The flipping station 177 resides between the second and third inspection stations at
which point as previously described, the chip is flipped through interaction of the first
and second pickers. On completion of the flipping, the second pickers then deliver the
IC units to the third inspection station 180 so that vision cameras mounted to a rail so as
to travel laterally can inspect the underside of the IC units now exposed through the

action of flipping.

Having completed the third inspection, the second picker assemblies now deliver the IC
units to the sorting area whereby the chips are either placed in a tray 185 if defective.
The tray 185 is mounted to a rail so as to laterally travel across the line of the linear path
rails 187, 188. On filling of the tray 185, it is then delivered to an extreme end of the
rail placing the tray adjacent to the loading station. Thus, when full and requiring
replacement, the tray 185 is adjacent to the point at which the wafer frame cassette 161
is delivered to the loading station and so, next to where an operator is already residing.
This convenience minimizes the time for which an operator’s involvement is required
rather than placing the end point of the reject tray 185 at a less convenient point.

Alternatively, the IC units may be categorized as being “good” whereupon they are



10

2. The method according to claim 1, further comprising the step, after

flipping, 150f moving said IC units along the linearly defined path to a third
inspection station. 3. The method according to claim 1 or 2, wherein the

moving steps include engaging said units using a vacuum source of a

respective first or second 20picker assemblies and moving said first or

second picker assemblies along a rail, alléngitudinal axis of said rail

defining the linearly defined path. 4. The method according to claim 3,
wieppsitethwiflfippithg stebaisclubbswhecktepapfisdvl € Blel Ravihgoddtingthhef tape there
first picker assembly from a vertical to horizontal orientation; disengaging
thttaghitd. frohe thpdinstlpiblsercasseminiyy ehgagindithéuahitsitvitheipdaced. On filling
second picker assembly also in horizontal Sorientation, and; rotating

selcted gickrinssertiisly bo thdivexical eniemthticer. To ensure each of their recesses

are filled, a further camera 190 is placed beneath the tray and viewing up through the
recesses, 1s able to determine whether any voids exists not already filled by the good IC

chips.

In a third alternative, chips requiring simple rework may be placed within a canister 200
which is subsequently delivered to a rework area remote from the device according to

the present invention.
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5. The method according to any one of the preceding claims, further
including the step of loading a wafer frame to the first inspection station,
said wafer frame containing the plurality of IC units. 10 6. The method MCSLLP
according to claim 5, wherein the loading step includes the steps of:

loading a cassette of wafer frames to a loading station; 15engaging the
wafer frame within said cassette with a dfipper; withdrawing said frame
from the cassette to an intermediate station; biasing said wafer frame so
dslagsiace it within said first inspection station. 207.A system for
processing a plurality of IC units comprising a first inspection station for
inspecting said units; a first engagement device for engaging said units,
said engagement device arranged to move said IC units along a linearly
defided pal*ﬁ recthed denaragrsspg p pigrality of IC units comprising the steps of:

inspecting said units at a first inspection station;

moving said IC units along a linearly defined path to a second inspection
station;

inspecting the units at said second inspection station;

flipping said units;

inspecting the units at said third inspection station, and;

sorting said units into pre-defined categories.

2. The method according to claim 1, further comprising the step, after flipping,
of moving said IC units along the linearly defined path to a third inspection

station.

3. The method according to claim 1 or 2, wherein the moving steps include
engaging said units using a vacuum source of a respective first or second
picker assemblies and moving said first or second picker assemblies along a

rail, a longitudinal axis of said rail defining the linearly defined path.

4. The method according to claim 3, wherein the flipping step includes the

steps of:
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inspection station, said second inspection station for further inspecting
said units; a flipping assembly for inverting said units; a third inspection
station for further inspecting said units, and; 5a sorting station for
receiving said units according to the pre-defined categories based on
results from the first, second and third inspection stations. 8.The system
according to claim 7, wherein the first ing@ection station is 10arranged to
inspect the units for any one or a combination of: alignment, unit type and
orientation. The system according to claim 7 or 8, wherein the first
inspection station includes a turntable, said turntable arranged to receive,
and selectitRfirgshe I spigkferafeamdlydheamngsiie tmitsrizonT@rientation;
system according to any one of claims 7 to 9, wherein the first
engagemeftsgegicinin Bigdusta fperdhabssmisiesatsepibker assembly
comprising at least one picker having an engagement end in
communic&HSASIEVIRE Bjiactitimtko speend aiglen gagrmbéntlsndrarraimgothl
to engage individual

orientation, and; rotating second picker assembly to the vertical orientation.

MCSLLP

5. The method according to any one of the preceding claims, further including
the step of loading a wafer frame to the first inspection station, said wafer

frame containing the plurality of IC units.

6. The method according to claim 5, wherein the loading step includes the steps

of:

loading a cassette of wafer frames to a loading station;
engaging the wafer frame within said cassette with a gripper;
withdrawing said frame from the cassette to an intermediate station;

biasing said wafer frame so as to place it within said first inspection station.

7. A system for processing a plurality of IC units comprising

a first inspection station for inspecting said units;

a first engagement device for engaging said units, said engagement device

arranged to move said IC units along a linearly defined path to a second



units. MCSLLP 19 11.The system according to claim 10, wherein said

first picker assembly mounted to a rail upon which the picker assembly is
arranged to move along the linearly defined path. 512.The system MCSLLP
according to claim 10 or 11, wherein said first picker assembly is arranged

to move along an axis perpendicular to the linearly defined path so as to
engage units at periphery of wafer framéd8 The system according to any

one of claims 7 to 12, wherein the second inspection station is arranged to
inspect thelfiiestior fietivbatioh waaralignnrstoofstidinidey fiaitkes. imprecting said
system according to any one of claims 7 to 13, wherein the third

inspection $&fion is arranged to inspect the units for defects in balls or

pads of said units. The system according to any one of claims 10 to 14,
wherein thé S88Ra assgabbnientmeytiegiptivalisa second picker

assembly. The system according to claim 15, wherein said second picker
assembly métirtdasrseHan siptae Sy Awgker iBSpRIVO ARG UhEsinadrly

defined path.

a sorting station for receiving said units according to the pre-defined

categories based on results from the first, second and third inspection

stations.

8. The system according to claim 7, wherein the first inspection station is
arranged to inspect the units for any one or a combination of: alignment, unit

type and orientation.

9. The system according to claim 7 or 8, wherein the first inspection station
includes a turntable, said turntable arranged to receive, and selectively rotate,

a wafer frame containing said units.

10. The system according to any one of claims 7 to 9, wherein the first
engagement device includes a picker assembly, said picker assembly
comprising at least one picker having an engagement end in communication
with a vacuum source, said engagement end arranged to engage individual

units.
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MCSLLP 20 17.The system according to claim 15 or 16, wherein said

second picker assembly is arranged to move along an axis perpendicular

to the linearly defined path so as to place units at the periphery of the MCSLLP
sorting station. 518.The system according to any one of claims 7 or 17,

wherein the pre-defined categories include "good" and "defect" categories,
defined by output from any one or a coniBination of the first, second or

third inspections stations. 19. The system according to claim 18, wherein

the $drting Bratiopienchrtesdingdeahrimlés. foheecaiving fespsctiveatgantly

and "defect" units, said second picker arranged to move the units to said
respective fEeaytddies raR OpPhevdyehehe atdomkisserobdjaismsasged 1®move along
wherein the pre-defined categories further include a re-work" category,

said sortinghsthtiearliugelensdatading a 15receptacle to receive said

“re-work" units. The system according to any one of claims 7 or 17,

wherein the sorting station includes a fourth inspection station arranged to

confirm or otherwise the presence of individual units or balls within the
"godd" unitlfeceystaaleaccording to claim 10 or 11, wherein said first picker assembly is

arranged to move along an axis perpendicular to the linearly defined path so

as to engage units at periphery of wafer frame.

13. The system according to any one of claims 7 to 12, wherein the second
inspection station is arranged to inspect the units for the location and

alignment of fiduciary marks.

14, The system according to any one of claims 7 to 13, wherein the third
inspection station is arranged to inspect the units for defects in balls or pads

of said units.

15, The system according to any one of claims 10 to 14, wherein the second

engagement device includes a second picker assembly.

16. The system according to claim 15, wherein said second picker assembly

mounted to the rail and arranged to move along the linearly defined path.
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18.

19.

20.

21.

MCSLLP

20
The system according to claim 15 or 16, wherein said second picker
assembly is arranged to move along an axis perpendicular to the linearly

defined path so as to place units at the periphery of the sorting station.

The system according to any one of claims 7 or 17, wherein the pre-defined
categories include “good” and “defect” categories, defined by output from

any one or a combination of the first, second or third inspections stations.

The system according to claim 18, wherein the sorting station includes
receptacles for receiving respective “good” and “defect” units, said second

picker arranged to move the units to said respective receptacles.

The system according to claims 18 or 19, wherein the pre-defined categories
further include a “re-work™ category, said sorting station further including a

receptacle to receive said “re-work” units.

The system according to any one of claims 7 or 17, wherein the sorting
station includes a fourth inspection station arranged to confirm or otherwise

the presence of individual units or balls within the “good” unit receptacle.



