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1 AnImproved Net Table Field of the Invention 5 The invention relates to
the dicing of integrated circuit units (ICU's) from a substrate. In particular,
the invention relates to the process within the dicing procedure, whereby
the freshly diced ICU's are moved from the dicing station ready for sorting
and further downstream processes. 10 Background In the process of
dicing ICU's from a substrate into individual units, and moreover, the
subsequent treatment of saidtaritspitosedt déssArlie transfer the diced
substrate from the dicing table to a net table using a unit picker. 15 The
units are then individually moved to an inspection tray, such as a JEDEC's
tray or other downstream process. An example of such a process is
aygicant's prior application, 20 published as WO
2006/022597 the contents of which are incorporated herein by reference.
At each stage, the individual units are held in place using a vacuum
source so that alignment is maintained. If the alignment is not maintained,
thizerinyerdienteeiaiasdetos gy of intetindaddiveodustjter(ipkbsinbitity a
in the inspection phase.
substrate. In particular, the invention relates to the process within the dicing

procedure, whereby the freshly diced ICU's are moved from the dicing station

ready for sorting and further downstream processes.

Background

In the process of dicing ICU's from a substrate into individual units, and
moreover, the subsequent treatment of said units, it is necessary to transfer the

diced substrate from the dicing table to a net table using a unit picker.

The units are then individually moved to an inspection tray, such as a JEDEC's

tray or other downstream process.

An example of such a process is shown in the applicant's prior application,
published as WO 2006/022597, the contents of which are incorporated herein

by reference.

At each stage, the individual units are held in place using a vacuum source so

that alignment is maintained. If the alignment is not maintained, this may lead to
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In either case, this leads to an unnecessarily high rejection rate, which will

ultimately have a detrimental effect on economic measures, such as "units

per hour" (UPH) of the process. 5 An example of how this misalignment

may affect the UPH of the process is the effect on the required vacuum

level for the ICU's whilst on the net table? In this case, the vacuum must

maintain a seal of at least 90%. For a typical substrate of 36 pieces, it

fB118¢Is that R ardvsiargied uele YaenrHaRilitGpibe BRLES BRYRhase.

leading to a rejection of the batch, not through lack of quality, but merely

5y ﬁh‘i@ﬁﬁﬁﬁﬁ?eﬁﬁﬁl‘ﬁé%éﬁl@hH@h@%ﬁ?ﬁé@&h%ﬁlﬁ‘ﬂﬂ%‘@% Whdswil

including washing and, dryin%; of the units post-dicing. A more direct cause

BN RRVSr HRALHRE MBI PHRAHRLRROBIERYF 7 BR6 WatsabiS @t HHidie per

to engagement of the vacuum, either through the mere act of transfer, or

ih(ifHég éﬂgﬂﬂhggﬂgf 77%¥RE translational shift caused by the deformation

of the polymer insert. It would therefore be advantageous to avoid this

misalignment during the 20 transfer from the unit picker to the net table. 3
ummary of Invention In general terms, the invention comprises a location

VERAERIR S AN GYSADERTIER! A AERHRS HENhG SBRHERass Is the

barier elements, such that
e%ect on the requstred vacuum level for the ICU's whilst on the net table. In this

case, the vacuum must maintain a seal of at least 90%. For a typical substrate
of 36 pieces, it follows that if 4 units are misaligned, the vacuum will drop below
90%, leading to a rejection of the baich, not through lack of quality, but merely

for misalignment.

This misalignment can occur at many different stages, including washing and
drying of the units post-dicing. A more direct cause is the release of the units
from the unit picker to the net table, just prior to engagement of the vacuum,

either through the mere act of transfer, or in the case of inserts, in the

transiational shift caused by the deformation of the polymer insert.

It would therefore be advantageous to avoid this misalignment during the

transfer from the unit picker to the net table.
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5 the location device may be arranged with a net base plate to form

recesses into which integrated circuit units may be placed. In a first

aspect, the invention provides a net table comprising a net base plate

having an array of regions, each for receiving an integrated circuit unit

(ICU); 10 each of said regions in comm@nication with a vacuum source; a
location device having a plurality of apertures, said apertures having

pripherat batneengiements, wherein the location device and net base

plate are arranged such that each region corresponds to an aperture, and
consequently the peripheral barrier elements and regions forming an

array of recesses into which the 15 integrated circuit units fit. In a second
asgestethbtimvestiowe preeités acocytiisedevicedtionsteviith hadbgabieyrality of
said net table comprising a net base plate having an array of regions,
eachifoerecaidmpaninesgratddapeipbaia| iCuwlics atarobbisd segiotisin

20 communication with a vacuum source; the location device having a

i dtieptishaperioeeRasaik speanges hedthiry petripheedd bierterfelomenssses into
wherein; the location device and net base plate are arranged such that
dduRhdgiearalenessoiidgitsanalpbruIECcasd consequently the peripheral
barrier elements 4 and regions forming an array of recesses into which

the integrated circuit units fit. In a third aspect, the invention provides a

method for placin%a plurality of ICU's
In a first aspect, the invention provides a net table comprising a net base plate

having an array of regions, each for receiving an integrated circuit unit (ICU);
each of said regions in communication with a vacuum source; a location device
having a plurality of apertures, said apertures having peripheral barrier
elements, wherein the location device and net base piate are arranged such
that each region corresponds to an aperture, and consequently the peripheral
barrier elements and regions forming an array of recesses into which the

integrated circuit units fit.

In a second aspect, the invention provides a location device for use with a net
table, said net table comprising a net base plate having an array of regions,
each for receiving an integrated circuit unit (ICU); each of said regions in
communication with a vacuum source; the location device having a plurality
of apertures, said apertures having peripheral barrier elements, wherein;

the location device and net base plate are arranged such that each region

corresponds to an aperture, and consequently the peripheral barrier elements
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5 on a net table comprising the steps of providing a net base plate having

an array of regions for receiving the ICU's; providing a location device

having peripheral barrier elements; engaging the location device and net

base plate such that the peripheral barrier elements and regions form
recesses; depositing the ICU's from a cédrrier to the recesses. 10 Thus,

the addition of the location device to the net base plate creates an array

GHe dOSHRRS SaY tH A RGN Of d§iemSs FRiti eowhes inthsdindgeradea circuit units
vacuum, the ICU's are held spatially and so avoiding misalignment during
tinsfer. 15 The invention may be applied to a range of such processes,

and it will be understood by the skilled worker that the invention is

applicable to different dicing and ICU handling processes. As a purely
illustrative example, and referring to the applicant's publication WO
2066ibPdssRank e s tirHeoyidsst medhadianalrriptaedtnelity of ICU's
shown in Figure 10a of WO 2006/022597, 20 and in particular, replace the

(it BIOEk EOACSBATRATING Hipurdens Lbreraitin®mpetirasatpiate having an
peripheral barrier elements may be selectively lowerable to facilitate
e e gians ferurcRiving the lebishipvdipee lnsetiondrdrmbasing

if the ICU's could be placed onto a flat surface rather than 5 dropped into

£ RPN BB HIEGN G B ERippRIACIEIBFdRIAAT JeNeraBId B hesplate

maé/hbe conveniently lowered onto the flat net base plate so as to avoid
su

that the peripheral barrier elements and regions form recesses; depositing

the ICU's from a carrier to the recesses.

Thus, the addition of the location device to the net base plate creates an array
of recesses rather than merely regions. Prior to the introduction of a vacuum,

the ICU's are held spatially and so avoiding misalignment during transfer.

The invention may be applied to a range of such processes, and it will be
understood by the skilled worker that the invention is applicable to different
dicing and ICU handling processes. As a purely illustrative example, and
referring to the applicant’s publication WO 2006/022597, the net table of the
present invention may replace that shown in Figure 10a of WO 2006/022597,

and in particular, replace the net block 10a sown in this figure.

In a preferred embodiment, the peripheral barrier elements may be selectively
lowerable to facilitate placement of the ICU's within the regions. It may be

further advantageous if the ICU's could be placed onto a flat surface rather than
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interference when the ICU's are first disengaged. 5 In a more preferred
embodiment, the peripheral barrier elements (PBE's) may be lowered

through resilient depression of the location device by a depression

means. In a further embodiment, one means of lowering the peripheral

barrier elements may be through havingdthe unit picker push down onto

the location device, and so automatically push the PBE's down, at the
GHRPERR N0 AlfeRessydly, hasipBES PRitheaitiecies alameentniewerable, the
which lowers and/or raises the PBE's at a pre-determined time. Such a
edifamambnsppranianty lanesrdwpiorthpdiatinehhees wisishsspasdravoid
one or more levers or projections to move the PBE's, possibly along a rail
é‘ﬁ@éﬁﬂiﬁﬁ?ér%@?ﬁd@%ﬁ glrdérasdisagasiedbwels, such that the

location device may be guided along the path of such a dowel. In a more
preferred embodiment, the peripheral barrier elements may then be

raised selectively so as to spatially fix the |CU's at the most advantageous

30 FBIRENE R ¥ [ RmeaEmBBHIMSR RN BB AT IRVRIB MR HE BE's) may
biased against a spring _or series of spring, possibly located within the net
pslopered Shepuehratls tiReBESioRr e drlecrinprqyiga dyiirAepression

force tending to push the PBE's back 6 into position. Thus, on release of

imespE @yf i?ﬁl@ﬁé’t‘mﬁrﬁtﬁéﬁdﬁ%ﬁﬁ@ of lowering the peripheral barrier

elements may be through having the unit picker push down onto the location

device, and so automatically push the PBE's down, at the right time.

Alternatively, the PBE's may be subject to a mechanism which lowers and/or
raises the PBE's at a pre-determined time. Such a mechanism may be include
an electric or hydraulic motor which operates one or more levers or projections
to move the PBE's, possibly along a rail or conduit, or through use of guide

posts, or dowels, such that the location device may be guided along the path of

stich a dowel.

In a more preferred embodiment, the peripheral barrier elements may then be
raised selectively so as to spatially fix the ICU's at the most advantageous

moment.

In a preferred embodiment, the location device may be biased against a spring
or series of spring, possibly located within the net base plate, such that when

the PBE's are lowered, there is a resilient force tending to push the PBE's back
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device, the PBE's may resiliently re-position themselves, and so

automatically fix the ICU's spatially. 5 In a preferred embodiment, the

location device may include elements integral with the net base plate.

Thus, the PBE's may be members within the net base plate which

operate integrally with the net base plated Alternatively, the location

device may be a separable item, such as a separate plate that fits onto
tiéoneesiide plats oo arslsmatef e dtiBagebphtayeit pickdurtresther lowering
alternative, the 10 location device may be a combination of integral
RevitrrharitBEseprutesiantiapepositism shasselvasca persouaatiomatically
will fall within the understanding of the skilled person as being variation
withitetHelpsesieatiabention. In a preferred embodiment, the regions may
include polymer inserts upon which 15 the ICU's are positioned, said

inserts having conduits through which the vacuum source is applied to

the ICU's. In some instances, polymer, including rubber, inserts are used

WitR #eleigrsherpPaiimenbdbe fsatiangaxien maydnahederelomiests integral
allow engagement of the ICU's by the vacuum source. 20 In a preferred
e‘!YHBdBﬁ‘ﬁ&?t?ﬂ@ﬂéﬁ}ﬂ\é‘?ﬁpﬁam@rpe‘fﬁ%mémfﬁé@lﬁ’ﬁﬁ%wi@i@@ﬁmiiﬂet base
self-alignment of the ICU's. In some instances, the misalignment of the ‘
legie \%%{9*1139@@&%@%@ gyt R ReieAssiRiRiRe RsSsne thrglocation
the washing/drying or inspection stages after dicing. In this case, the unit
(IEKISE MAY REVe SRR HeTe 945h 8 [IReRdyIIasIRg dard e onlp the net
providing a self 7

base plate as a separate but engageable layer. In a further altemative, the

location device may be a combination of integral members and a separate
plate, layer or template. All such permutation will fall within the understanding of

the skilled person as being variation within the present invention.

In a preferred embodiment, the regions may include polymer inserts upon which
the ICU's are positioned, said inserts having conduits through which the vacuum
source is applied to the ICU's. In some instances, polymer, including rubber,
inserts are used with the regions of the net base plate. Any such use of inserts

will still allow engagement of the ICU's by the vacuum source.

In a preferred embodiment, the peripheral barrier elements may be shaped to
permit self-alignment of the ICU's. In some instances, the misalignment of the
ICU's may have occurred upstream from the unit picker, possibly through the
washing/drying ot inspection stages after dicing. In this case, the unit picker

may have engaged the ICU's in an already misaligned state. By providing a self-
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alignment feature with the PBE's, this misalignment may in fact cure this
misalignment, and not merely prevent later stage misalignment. Such self-
alignment features may include inclined upper portions, whereby the
misaligned 1ICU may contact this portion and slide/rotate into the recess
formed by the 5 PBE's. Alternatively, prdjections or non-level upper
portion of the PBE's may impact and dislodge the ICU's so as to shift
BaeR Meo Hiapiniervilh hetfBahdhiemizalionmenheagtitalsiet atcertiisy
to one embodiment may include a 10 vibratory device which works with or
saisatsrmeardna i sal msigyeisvREire Ynge PBEIgIIGNIsS s self-
ICU's to be vibrated back into alignment. The skilled person will
appreepnbigriurmiankjsakidedtnes asieveenintiadimas mmnde misaligned
limited to a rotational device in communication with the net table, whose
drsenpYsratacs ticls R9MbiBNJ Bt BisiHptibe G rasamingaetvbl e
convenient to further describe the present invention with respect to the
c%%ﬁrpanying drawings which illustrate possible arrangements of the
invention. 20 Other arrangements of the invention are possible, and
consequently the particularity of the accompanying drawings is not to be

understood as superseding the generality of the preceding description of
iNtemativedn oiections or non-level upper portion of the PBE's may impact

and dislodge the ICU's so as to shift back into alignment. In a still further
embodiment, the net table according to one embodiment may include a
vibratory device which works with or separately from the self-alignment features
of the PBE's to cause the ICU's to be vibrated back into alignment. The skilled
person will appreciate the many ways this could be achieved, including, but not
limited to a rotational device in communication with the net table, whose offset

provides such a vibration.

Brief Description of Drawings

It will be convenient to further describe the present invention with respect to the
accompanying drawings which illustrate possible arrangemenits of the invention.
Cther arrangements of the invention are possible, and consequently the
particularity of the accompanying drawings is not to be understood as

superseding the generality of the preceding description of the invention.
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Figure 1 is an isometric view of the net table according to one

embodiment of the present invention; Figures 2 to 5 are sequential

isometric views of the net table of Figure 1, undergoing the ICU transfer
process according to a further embodiment of the 5 present invention;

Figure 6 is an exploded isometric view o8the net table according to a still
further embodiment of the present invention; Figure 7 is an assembled

ieyuisf this pet ilabtectidigave @, tRey okt d Sal¢cacaredalgvationevwisagifigent of
further embodiment of the present 10 invention. Description of Preferred
Ensoodissetifigoton;shows a general exploded view of one embodiment

of this invention. 15 Here the net table 1 is shown to comprise a net base
gtigersaidaicoationgdentid EOMetith fiewgethtraoebteive af gligatitylof
integrated circuit units (ICU's) 15. The net base plate 5 comprises a
rectigalag dhey(df risginierasosask inc20 rcbingnbadidatitie nath odimeminof the
source (not shown) through a conduit 30 in the base of each region 25. In
Prapdrl isndifinient, and as shown in Figure 2, the region may also

include a polymer insert which fits into the region so as to avoid damage
tbigvea GUsaayisRiadetkbise &l fiandamblied Neina e sraarhing 1o still further

embodiment of the present invention;
Figure 7 is an assembled view of the net table of Figure 6;
Figures 8a to ¢ are elevation views of a further embodiment of the present

invention.

Description of Preferred Embodiment

Figure 1 shows a general exploded view of one embodiment of this invention.
Here the net table 1 is shown to comprise a net base plate 5 and a location
device 10, which fit together to receive a plurality of integrated circuit units

(ICU's) 15.

The net base plate 5 comprises a rectangular array of regions 25, each in
communication with a vacuum source (not shown) through a conduit 30 in the
base of each region 25. In a further embodiment, and as shown in Figure 2, the
region may also include a polymer insert which fits into the region so as to avoid

damage to the ICU as it is transferred to, and removed from, the net table 1.
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In this embodiment, the location device 10 is shown as a separate layer

which fits over the net base plate 5. The location device 10 also has a
rectangular array, but in this case, being an array of apertures 35, which

are arranged such that when the location device 10 is fitted on the net

base plate 5, the apertures 5 35 are posHioned directly over the regions

25 of the net base plate 5. Each aperture 35 is defined by a framework of
rlagbimembeiaeniviiih ldetitien pigiripert) basieretensentsephetatayer which
location device 10 is fitted to the net base plate S. Once in place, each
rdsieyostiegigtdasdenl ¥ the Ty oarinheievity 10 sleh tiaatanrectangular
combination, the regions 25 and ridges (or peripheral barrier elements)

foffa Yebet fe i BhCagiche e aleaylpishpamiresigoravhichhasearranged such
recesses 55 represent a key feature of the present invention, as once

Wipirviper e daoafiorote s e dihist itiedpmdve Nabkalse alidss, the apertures

maintains its 15 alignment within the recess, the position of which may be

AR OesbPRsd Tepshigh s dhenagiane S oyfitendraasg platmation

device 10, the regions 25 of the net base plate 5 become recesses 55,
and so solve many of the problems associated with the mis-alignment of
the ICU's 15 as they undergo placement and removal from the net table

361 ARER W BB dinsisiinprhbERdmIBrNerkiof dRgermembars #O which define
achieved by a unit picker 20, which engages the recently diced ICU's 15
REHARETE] A B RAGT S AR VR esiom b i e iritssnet baso
stag%es of cleaning and drying _ )

plate 5. Once in place, each region 25 is surrounded by the ridge members 40,
such that in combination, the regions 25 and ridges (or peripheral barrier

elements) form recesses 55, which is more clearly shown in Figure 2.

These recesses 55 represent a key feature of the present invention, as once
within the recess the ICU 45 cannot easily move laterally, and so maintains its
alignment within the recess, the position of which may be manufactured to a
very high tolerance. Thus, by incorporating the location device 10, the regions
25 ot the net base plate 5 become recesses 55, and so solve many of the
problems associated with the mis-alignment of the ICU's 15 as they undergo

placement and removal from the net table 1.

In this embodiment, placement of the plurality of ICU's 15 is achieved by a unit
picker 20, which engages the recently diced ICU's 15 from the dicing table (not
shown) and moves these through the various stages of cleaning and drying

before delivery to the net table 1. The unit picker 20 also holds the ICU's 15
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before delivery to the net table 1. The unit picker 20 also holds the ICU's

15 10 using a vacuum source (not shown). The manner in which the unit
picker engages the ICU's is such that any misalignment that has occurred
upstream of the net table 1 may be transferred to the arrangement on the

net table 1. The invention is generally difected to the solving of the

problem of misalignment 5 during the process of placement and removal

ataifg feveablem sNiekasr trsibsbows willlserdesoebén teat ithe (nithaicker
embodiment of the present invention, the location device 10, and in

Firgeges the Heldisgerpesh dhahendgeisdpnraghahaidseasusabpstream of
misalignment of the ICU's which may have occurred upstream from the
reetasldablatharande diapPevendadhaisaiposemduenga ochieblage The
The following discussion makes reference to Figures 2 to 5 and shows the
Jayeehaalisepsppladirrrtegirditg eplvirgeittieor@itamicf ongsligrment
net table and subsequently taking them off for delivery to a JEDEC tray
éﬁé@ﬁﬁrﬁ@‘ﬂl@@@%%rﬁtﬁ%m@ﬁf antheaprevaheiifentiohtatie LinNeiekdeless,
20 moves in a downward direction 50 towards the net table 1 comprising

tRE WolhitsriaR iBEthainst Baadd Hnae Simpistemion’ deoipeesenirinusstion, the
case, the regions of the net based plate 5 have therein polymer inserts 60
Jocsiian Heprs/dRt aamhiyeanimeacis agangeaieniatée idges 40 may be

reference to these regions 25, with the combination of the net based plate
YA RsLaRdA correct misalignment of the [CU's which may have occurred

upstream from the net table 1, rather than only preventing misalignment during

this stage.

The following discussion makes reference to Figures 2 to 5 and shows the
sequential steps of placing a plurality of integrated circuit units on to the net
table and subsequently taking them off for delivery to a JEDEC tray according

to one embodiment of the present invention.

The unit picker 20 moves in a downward direction 50 towards the net table 1
comprising the combination of the net based plate 5 and location device 10. In
this case, the regions of the net based plate 5 have therein polymer inserts 60
so as to prevent damage to the ICUs as they are placed. With reference to
these regions 25, with the combination of the net based plate 5 and location
device 10, the regions 25 in combination with the peripheral barrier elements 40

creatie a recess 55 into which the ICU 57 can fit.
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device 10, the regions 25 in combination with the peripheral barrier

elements 40 create a recess 55 into which the ICU 57 can fit. 11 Figure 3
represents the case when the unit picker 20 has come in contact with the

net table 1. However, for clarity it is shown above the net table 1 so that

the detail of the location device 10 can b& shown. In this embodiment the

unit picker 20 bears directly upon the location device 10, pushing the
|biguticenTHespce e dmihwambanthso haging ithedianr 2 elesnemisedh contact with
lowered beneath the surface of the regions 25. Accordingly with the
Bheieeklahierits kseewdrad;idnidyfide siidne rdidtablhd eeposdd todbahat the
unit picker 20 resembles that of the conventional flat array of regions and
steprbvitithg foftatisorfiedagptn eanidbetisb oM@ts|oahibe placehomtitbaehit

table 1. It follows that whilst the array of 10 recesses 55 are useful in

raisivediBh edigndiest gfupen CusicamtopldestttheOupeskmgufadecation device
provided by the recesses is not however, ideal for this placement and in
feermitodtalud safariay tbadwrinisalgnenistdd isedrdhbsnaatfurbeuriace
preferred embodiment the ability of the location device 10 to be lowered

1581618 tRgsuNEa’®. of\aeeringiblsiie Paetioaltny eldvantis dousoftpwieised,3he face
placement step. On depressing the location device 10 so as to lower the

e R riednes UsxpessW thehaitalcoitithe 26gierrniviag thetlolilsinto

contact or virtual contact with the net table. The unit picker 20 may now

ey ss Heaakitaiuni sy aihiseiprs and so providing a flat surface upon which the

ICUs can be placed on the net table 1. It follows that whilst the array of
recesses 55 are useful in maintaining alignment of the iCUs, once placed the
uneven surface provided by the recesses is not however, ideal for this
placement and in fact without due care may lead to misalignment in itself. Thus
in a further preferred embodiment the ability of the location device 10 to be
lowered below the surface of the net table is particularly advantageous for this

placement step.

On depressing the location device 10 so as to lower the barrier elements 45
below the surface of the regions bring the ICU’s into contact or virtual contact
with the net table. The unit picker 20 may now release the vacuum seal holding
the ICUs to the unit picker 20, permitting a disengagement of the ICUs so as to
place them conveniently on the net table 1. On disengagement from the unif
picker 20, the vacuum source (not shown) of the net table 1 will be activated
and so engaging the ICUs in their new position within the regions of the net

iable.
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20 the ICUs to the unit picker 20, permitting a disengagement of the ICUs

so as to place them conveniently on the net table 1. On disengagement

from the unit picker 20, the vacuum source (not shown) of the net table 1

will be activated and so engaging the ICUs in their new position within the
regions of the net table. 12 As shown if2Figure 4 with the ICUs well

secured by the vacuum source, the unit picker 20 can rise 75 and so

release the location device 10. The location 5 device 10 being in resilient
engagement with the net based plate 5 permits the location device 10 to
automatically move back to the original position and so lift the barrier

elements 40 back into place and so secure the ICUs 45 laterally and so

pYe ey iarfyignisadgnifeticolsdir wel) setordfbyrihg weFigures@ade, dhe unit
in a further embodiment, by providing an inclined upper surface 115 of
hisksrABreglefisntéasy avyrpleasridhing pamiatigniadaecfothdhe s atmn

be corrected as the barrier elements 113 rise and so shift the ICUs

Ideviahy 19aR I mIRFIGEh e IR GO mMpBlRievEkttsiont Srgrdiziaierd permits the
elements 113, the ICUs will shift laterally and downwards 125 as they
fersiiansegssciindd radenaticalemanmbask fothexiginalrrstiascapd so lift
downward 135 and fit within a fine tolerance within the recess 130 so
thakaifelBiameants Aewackiytprilasesang rrsstigninsne Hdsmdateslly and

in the process is shown in Figure 5 whereby a finger picker 80 is
so preventing any misalignment of said ICUs,

Referring to Figures 8a to ¢, in a further embodiment, by providing an inclined
upper surface 115 of the barrier elements 113, any pre-existing misalignment of
the ICUs may be corrected as the barrier elements 113 rise and so shift the
ICUs laterally back into alignment. On complete extension of the barrier
elements 113, the ICUs will shift laterally and downwards 125 as they follow the
inclined face 115. Eventually, the ICU 120 will slide directly downward 135 and
fit within a fine tolerance within the recess 130 so maintain alignment or cure

any pre-existing misalignment.

The next step in the process is shown in Figure 5 whereby a finger picker 80 is
used to transfer individual ICUs 95 to the respective locations such as to a
JEDEC tray 0. In so doing the vacuum source maintaining the 1CUs in position
on the net table 1 is released. As the barrier eflements 40 hold the ICUs in
position, the release of the vacuum source does not lead to a misalignment and

in fact next phase can be achieved with great confidence given the high
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20 used to transfer individual ICUs 95 to the respective locations such as

to a JEDEC tray 90. In so doing the vacuum source maintaining the ICUs

in position on the net table 1 is released. As the barrier elements 40 hold

the ICUs in position, the release of the vacuum source does not lead to a
misalignment and in fact next phase cande achieved with great

confidence given the high 13 tolerance of position of the ICUs due to the
usdéeod tice loicatisitice vt thd0CTudutdedndividsabpitie (R tngageicthed. Thus
individual ICU 95 through a vacuum, removing it from the net table 1 and
dékviringdiuel ek BEGrigmg86 tivel individoa ETiogeth entaungiies peeeess,

5 Figures 6 and 7 show arrangements of the location device and net
basedvitaté Boamdhia pattiablar nserahsidjvetinchithe theatbDEeVics BQ and so
resiliently repositions itself once the unit picker 20 has been released.
Trusplsiegsrshbansdesqriesee spring elements 105 and guide columns

110 so that on release of the unit 10 picker 20, the spring resiliently biased

the location device 10 upwards with the guide pillars 110 maintaining the
position of the location device 10 as it races to its original position with a
Velguightoenicé gioulerenogemesisL & thé loox et diceamprisidpased plate

5 and in particular means by which the location device 10 resiliently repositions
itself once the unit picker 20 has been released. Thus there is shown a series
of spring elements 105 and guide columns 110 so that on release of the unit
picker 20, the spring resiliently biased the location device 10 upwards with the
guide pillars 110 maintaining the position of the location device 10 as it races to

its original position with a very high degree of tolerance.
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a net base plate having an array of regions, each for receiving an 5

integrated circuit unit (ICU); each of said regions in communication with a

vacuum source; a location device having a plurality of apertures, said

apertures having peripheral barrier elements; the location device and net G 3LLP
base plate are arranged such that each; 410 region corresponds to an

aperture, and consequently the peripheral barrier elements and regions

forming an array of recesses into which the integrated circuit units fit

wherein the peripheral barrier elements are selectively lowerable to

permit placerment @blﬁﬁrlQHéS within the regions. 15 2. The net table
according to claim 1, wherein the peripheral barrier elements are

selectively raiseable to align the placed ICU's within the regions. 3. The
net table according to claim 1, wherein the peripheral barrier 20 elements

are lowered Haewpatesiiam §eprarsiridbR IcaihdsY k& ViR an

depression means. 4. The net table according to claim 3, wherein the
resilienhtiepresdienciiiclugiesibigsing the location device against at least

one spring, such that MCSLLP 15 the peripheral barrier elements at least
partiallyitinso sarpvyiohHid B8mmunication with a vacuum source:
a location device having a plurality of apertures, said apertures having
peripheral barrier elements;
the location device and net base plate are arranged such that each
region corresponds to an aperture, and consequently the peripheral
barrier elements and regions forming an array of recesses into which the

integrated circuit units fit wherein the peripheral barrier elements are

selectively lowerable to permit placement of the |CU's within the regions.

2. The net table according to claim 1, wherein the peripheral barrier
elements are selectively raiseable to align the placed ICU's within the

regions.

3. The net table according to claim 1, wherein the peripheral barrier
elements are lowered through resilient depression of the location device

by a depression means.

4. The net table according to claim 3, wherein the resilient depression

includes biasing the location device against at least one spring, such that
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baseplate, the at least one spring capable of returning the location device

to its original position on release of the depression means. 5 5. The net

table according to claim 1 or 2, wherein the peripheral barrier elements [CSLLP
are lowerable and/or raisable by a selectively operable biasing device. 6.

The net table according to claim 5, whergin said biasing device includes

10 elements engaged with said location device and actuated by any one,

or a cdahwjratisinersl eleetsc ehatantydrasdistrparoaant pRRLENGIGy of the net
device. 7. The net table according to any one of the preceding claims,

whereibdbkeptitpressian reanmnehides capaibpickecaontaging tbeation device
location device 15 and applying a depression force thereto and

consedodttlydigiveripg i penptuesaldeasi¢hie tepeats s hRsigndo placing

the plurality of ICU's into the respective regions. 8. The net table

according to any one of the preceding claims, wherein the 20 location

device comprises elements integral with the net base plate. 9. The net

table. adterdivigtablaryconedtiglainiaiintd or @heteindine hecpdiapheesiearrier

comprises a plate detachable from the net base plate. MCSLLP 16 10.

The ne¢labienéscoedingeoabiy ambof this aivkcbdingelattiseyhgreiatkebiasing

regions include polymer inserts upon which the ICU's are positioned, said
device.

6. The net table according to claim 5, wherein said biasing device includes
elements engaged with said location device and actuated by any one, or

a combination of, electric motor, hydraulic motor and pneumatic device.

7. The net table according to any one of the preceding claims, wherein the
depression means includes a unit picker contacting the location device
and applying a depression force thereto and consequently lowering the
peripheral -barrier elements just prior to placing the plurality of ICU's into

the respective regions.

8. The net table according to any one of the preceding claims, wherein the

location device comprises elements integral with the net base plate.

9. The net table according to any one of claims 1 to 7, wherein the location

device comprises a plate detachable from the net base plate.



inserts having conduits through which the vacuum source is applied to
the ICU's. 5 11. The net table according to any one of the preceding
claims, wherein the peripheral barrier elements are shaped to permit
self-alignment of the ICU's. 10 12. A location device for use with the net
table according to any one of claims 1 tg 11, said net table comprising a
net base plate having an array of regions, each for receiving an
integCatEsaisLIE bIRIEEA IS ©AshObAAIBITREIQHE B GRH RIHMEAPRMRA the
a vacuum source; the location device having a plurality of apertures, said
apertunesylmgnacipednhsiah Serhisselamentsindie e thedagationsaries, said
and net base plate are arranged such that each region corresponds to an
aperturiesartd bensenvendyiterpetigharal Othanies alemesiscand ERERRS to
forming an array of recesses into which the integrated circuit units fit
whereithth&Ja¢epheral barrier elements are selectively lowerable to
permit placement of the ICU's within the regions. MCSLLP 17 13. A

5 method for placing a plurality of ICU's on a net table comprising

MCSLLE

11.The net table according to any one of the preceding claims, wherein the

peripheral barrier elements are shaped to permit self-alignment of the

{CU's,

10 12. A location device for use with the net table according to any one of

claims 1 to 11, said net table comprising

a net base plate having an array of regions, each for receiving an
integrated circuit unit (ICU);

15 each of said regions in communication with a vacuum source;
the location device having a plurality of apertures, said apertures having
peripheral barrier elements, wherein;
the location device and net base plate are arranged such that each
region corresponds to an aperture, and consequently the peripheral

20 barrier elements and regions forming an array of recesses into which the
integrated circuit units fit wherein the peripheral barrier elements are

selectively lowerable to permit placement of the ICU’s within the regions.
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the steps of : providing a net base plate having an array of re_gions for _

receiving the 5 ICU's; providing a location device having peripheral barrier
elements; engaging the location device and net base plate suph thatthe osiLp
peripheral barrier elements and regions form recesses; selectively

lowering the peripheral barrier elements;tp permit placement _10 of the

ICU's within the regions and; depositing the ICU's from a carrier to the

recetSes. 14. Ahrotheitiaer a4807sing KGRI éﬂlﬁ!@r&%t(?%{q}é“@g%mpriséng

and depositing steps comprise 15 contacting the location device
movingttieestapdesfinto a proximate position with the net base pla_lte;
applying a force to the location device and so depressing the pe_rlpheral
barrier elements into a cavity of the net base plate so as to provide a flat
20 surface on the net base plate; disengaging the ICU's from the carrier

onto theregitmy zanek; bergagiite heARy ity Braderssses: MESHRE the

> ICU's;
providing a location device having peripheral barrier elements;
engaging the location device and net base plate such that the peripheral
barrier elements and regions form recesses:
selectively lowering the peripheral barrier elements to permit placement

of the ICU's within the regions and:

depositing the ICU's from a carrier to the recesses.

14. The method according to claim 14, wherein the lowering and depositing

steps comprise

contacting the location device by moving the carrier into a proximate
position with the net base plate;

applying a force to the location device and so depressing the peripheral
barrier elements into a cavity of the net base plate s0 as fo provide a flat
surface on the net base plate;

disengaging the ICU's from the carrier onto the regions, and;

engaging the iICU's within the recesses.



15. The method according to claim 14, wherein the disengaging step
comprises releasing a vacuum holding the ICU's to the carrier. 5 16. The
method according to claim 14, wherein the engaging step comprises
activating a vacuum source to hold the ICU's within the recesses.

18

MCSLLP

15. The method according to claim 14, wherein the disengaging step

comprises

releasing a vacuum holding the ICU's to the carrier.

16. The method according to claim 14, wherein the engaging step comprises

activating a vacuum source to hold the ICU's within the recesses.



