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1 Field of the Invention An Inproved Net Tabl e

*159159* *@0002* 5 The invention relates to the

dicing of integrated circuit units (ICUs) froma
substrate. In particular, the invention relates to the
process within the dicing procedure, whereby the
freshly diced ICU s are noved ]fromthe d| CI ng statlon
ready for sorting and further down

Background In the pr oA@slmwToveddﬂem@Tabje‘ s from amMMI“mlIIm"“ N""I"l“l
substrate into individual units, and noreover,

subsequent treatnent of said units, it IS necessary tieoiso
transfer the diced substrate fromthe dicing table to
Fiedtofttabllgvatsiong a unit picker. 15 The units

individually noved to an inspection tray, suchaw ", l ””I”I”I”m
JEDEC s tray or other downstream process.
of such a process is shown in the applicant’ s prl orG"oo"2

glg'ﬁ-:{ fgﬁ/ HI%?F \A%t%sﬁgglb% ﬁﬁ%‘g%gﬁgy%ége%ﬁéfc&%@m@% 85 's) from a

subs{rape. T 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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At each stage, the individual units are held in place
usi ng a vacuum source so that alignnent is
mai ntained. If the alignnment is not maintained, this
may lead to 2 a lack of quality in the finished
product, or unreliability in the inspection phase. In
either case, this leads to an <unnecessarily high
reialc,c(tlon rate, which will ultimately have a
b sualitydn the finished poerhiat comwnrelialaiity i8 dasmingpection phase.

"units per hour" (UPH) of the process. 5 An exanple
dn eiibar case, thisdaatlgtmanunnagessarilchighirejedtivh edtet vaich will
process is the effect on the required vacuum | evel
fulimatedy h@b a détiimehtad effebeometohabicemehBuidd] Sucttas Cunits per
the vacuum nust maintain a seal of at |east 90% For a
twfcwpﬁygfsmqurgcegg 36 pieces, it follows that if 4
units are msaligned, the vacuumw || drop bel ow 10
90% leading to a rejection of the batch, not through
| ack of quality, but nerely for msalignnment. This

%{i?g@’%ﬁ&e %@?ﬁ”? ﬂag gﬁggllqﬁ@gﬁﬁgy f%gtr n-tltllglt-lao%ﬁé process is the

Lﬁ?ft di Cllq ? qr}gre dir gjl_use s the rel ease

qct on5he reayiratevagum V@k the IeHs whilstoaghe nq1 uashle “in this
prior to engagenent of the vacuum either through the
ragse, the vasuum st sraintain aiseahef atdeast0%nEer a typical substrate
the translational shift caused by the deformation of
tdieSGopibyesrit follewstthatlif 4 woits diré nsisalfgmed, tee wabiamt ageard below
to avoid this msalignnment during the 20 transfer from

tg0e% Uieiabing tekefejédtidnhst tR8batdIndt 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

translational 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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3 Summary of Invention In general terns, the invention
conprises a location device having a plurality of
apertures, said apertures having peripheral barrier

el enents, such that 5 the | ocation device nay be
arranged with a net base plate to formrecesses into
which integrated circuit units may be placed. In a
first aspect, the invention provides a net table
é%ﬁﬁﬂéQLsgmagﬂﬂﬁﬂbase pl ate having an array of

regi ons, each for receiving an integrated circuit unit
(ICU); 10 each of said regions in conmunication with a
vacuum source; a location device having a plurality
dh gaperd! teress, tisairveation icongsises\d logatien dptiee davivey a pRirality of
el ements, wherein the |ocation device and net base

RipeHereY, 8af] 4pE8REs Hésthg é}%he&a%hmégb@’r‘nérﬂé r QEIPORES -
to an aperture, and consequent y the peri pheral

B [dcBltioR | RTRAAL mﬁa@%@%ﬂt@lﬁw{ le ﬁi%&%@ p?étrea&ﬁ #8fm recesses into

recesses Into circulrt units

flt sSpec the inyention provides a

%Q ,%ﬁ&&zﬁgg&@#&s@%bﬁplﬁ ?fi tabl e, said net
tabl e conprising a net base plate having an array of
regions, each for receiving an integrated circuit
unit (I1CU); each of said regions in 20 communi cation
Wi eHirat mmﬁhgoimvemront prevides & netrfabilevdaraptising mgnet base plate
plurality of apertures, said apertures having
hevingheen atrah af regions,| esobnfos recdiving iam; intdgnatedad@ult amit (ICU);
devi ce and net base plate are arranged such that each

le2gh @1 sa@fdg@cﬁmlﬁdfonﬁmmlbaﬁ@ﬁ Wit £ va8ilen GRIFES) UEBEhNon device
t he peripheral barrier elenents

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 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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4 and regions formng an array of recesses into which
the integrated circuit units fit. In a third aspect,

the invention provides a nethod for placing a

plurality of ICUs 5 on a net table conprising the

steps of providing a net basezglate havi ng an array of
regions for receiving the 1CU%; providing a | ocation
device having peripheral barrier elenents; engaging
tafd regiens fonming ar arran @f regesses éntplwhieh theitrtegratad eifeuit units
peri pheral barrier elenments and regions formrecesses;
dépositing the ICUs froma carrier to the recesses.

10 Thus, the addition of the location device to the

net base plate creates an array of recesses rather

than nerely regions. Prior to the introduction of a

AT s R M SR SO SO eER g s
R0k Ff e Bk RARGEheRUEH: BT SESRTRS PR Bbh b lfgen
BRSO o g e R8T S SIRBRE ks naving
referring to the applicant's publication WO
M@h@z@ég@rcle&ﬂeme@@s:temasmthﬁﬂecatmre@@me aRd eet bage plate

may replace that shown in Figure 10a of WO
Z00b/tbavthenmeriphesadarriepalements and regiphadent receasees; depositing
bl ock 10a sown in this figure. In a preferred

eahbdCUrefrdm 4 barrieetd tHeeretlesbes.ri er el enents may be
selectively lowerable to facilitate placenent of the
ICUs within the regions. It may be

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 t-o 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 [CU's could be placed onto a flat surface rather than
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further advantageous if the I1CU s could be placed onto

a flat surface rather than 5 dropped into a recess.

By having the peripheral barrier elenments |owerable,

the I1CUs may be conveniently |owered onto the flat

net base plate so as to avoid _interference when the
ICU s are first disengaged. 53n a nore preferred

enbodi ment, the peripheral barrier elenents (PBE' s)
r?d9pp%lﬂt@\ﬂeﬁeéés$-ﬁ3b8@‘ﬁngé@ ppEplierabpaisies ietamentstlowerable, the
| ocati on device by a depression neans. In a further
d@blisimayrhe comenigntlysowkrédariol theg fiaheepbasepktako as to avoid
barrier elenments may be through having the unit
phiekferenmeswheotine (DU drbdirstadiséngayeddevi ce, and so
automatically push the PBE' s down, at the right tine.

10 Alternatively, the PBE' s may be subject to a
mechani sm which | owers and/or raises the PBE' s at a

) . : . . P '
TR 1Sk P e BEFADIAPL Y b ) ey
TR 8ol ol st dsPEssiortl Pedlooeiort Sy apgepression
fokete 17 a5t oopat o b e barier
In a nore preferred enbodi nent, the peripheral barrier
dlementssmay pet theougiehaviag $wriurik pisker pusly dewnaante the location

spatially fix the 1CU s at the nost advantageous 20
rimvine, andrsceaytoafaticakydpestbtiti RBELs dévae, dtdhatrightiticheyi ce

may be bi ased agai nst a spring

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

such 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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or series of spring, possibly Iocated wthin the net

base plate, such that when the PBE s are | owered,

there is aresilient force tending to push the PBE s

back 6 into position. Thus, on release of the PBE s

by the unit picker, or other é)vvering devi ce, the

PBE' s may resili ently re- posi t1on thensel ves and SO
automatlcally fix the ICU s spatially. 5

gPlorRASitRN. é"rPé@dPﬁéﬂ'@aS?wétm%E’Bﬁ DhY H&/ua@ pwyr,umatn@relowermg
el ements int egral with the net base plate. Thus, the
Fiswice, teg PBE srmndygesilientihrerpositondherasglves parat go m:ltarhatlcally
operate integrally with the net base plate.

Alxtaen8U's spatialliyhe | ocation device may be a separable
item such as a separate plate that fits onto the net

base plate as a separate but engageable layer. In a
further alternative, the 10 | ocation device nay be a

%H&g%ﬁrt%’d‘eeﬂ{bddﬂﬁS% fhe B Suc%ﬁ@ﬁ Yol Q rﬁa)zﬁ{%ﬂ{cfé ?Igrrfjén% fitegral

perm atlo

R b ST
S PSSR U R ROV e

inserts having conduits through which the vacuum
saviagemey beppseparable iten, 5@ s al sepsuate platst that fits, onto the net

pol ymer, including rubber, inserts are used with the
rbEgeqiatecds & lsepardte thais enghgéafble Aersincd furireerefitermivel the
will still allow engagenent of the ICU s by the vacuum

Je¢HtRR: dedficd May BY &lcomIRSattIPethEA! mbhﬁ;e*?@bheféeé@darate

barrier el enents may be shaped to~ permt

; tfe By QBFrFé?'B?IthéC{"esdc(ﬁ%é'mdtQtI&QWﬂl {2 Wi BRe uhB&standing of

saf I gnment o
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 or 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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ICU s may have occurred upstreamfromthe unit picker
possi bly through the washing/drying or inspection
stages after dicing. In this case, the unit picker

may have engaged the ICU s in an already m saligned
state. By providing a self 7 _alignment feature with
the PBE' s, this m salignnent ﬂhy in fact cure thls

m sal i gnpent, and not nerely prevent |ater sta

rﬁ“game@h faature Witk the BBE's, dhisgrisalignment meydn ure this
i nclude inclined upper portions, whereby the
mhisaligrynent, ahdwotrayeretynpravent lates sbagd imisalignchent. Such self-
slide/rotate into the recess forned by the 5 PBE' s.

Alligemeat featlses maygjretidemsliosd oppet partbneppesrep9iihé eilsaligned
of the PBE's may inpact and dislodge the ICUs so as

tl@Lﬁr‘ﬁchoh?é‘dE thi8 prtfin ARd8ide/rdtBteAntd thel rebbéd rrEﬁ'g\ed by the

enbodi rent, the net table according to one e
| nclude a 10 vibratory device which works with or
separately fromthe self-alignnment features of the
PBE' s to cause the ICU s to be vibrated back into
alignnent. The skilled person will appreciate the
ways this could be achieved, including, but not

many

IAliaralivel, PRolestians SHaPNRA HEPEHP TR ts PRETS mastmpact
the net table, whose offset provides such a

\ainsrdisiodge the I@Gisefo @t shifittiack into aigameanisinia st furthee
convenient to further describe the present invention
wribodiespgthe et tiide agcorinmattyomy efbadirngst may ditlude a

illustrate possible arrangenents of the invention.

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 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

superseding the generality of the preceding description of the invention.
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20 O her arrangenents of the invention are possible,
and consequently the particularity of the acconpanyi ng
drawings is not to be understood as superseding the
generality of the precedi ng description of the
invention. 8 Figure 1 is an isonetric view of the net
tabl e according to one enbodi fent of the pr esent
invention; Figures 2 to 5 are sequential isonetric
Viigywe bis amisomatrie yigveobihemgjdaklemaccordiae tgenagmbrdiment of
I CU transfer process according to a further enbodi nent
dhe pphesert ipresdiont i nvention; Figure 6 is an expl oded
isonetric view of the net table according to a stil
fRigtrleer2 tocbrapsl soguntiall isongetric &favd of theaidtitable dfiFigure 17/
is an assenbled view of the net table of Figure 6;

’ﬂrﬁiéf’j@cﬁné%é fCQ tArRfe &Bééé@&cé’dr@ t8fa Rurfheét Ehffodiment of the
enbodi ment of the present 10 invention. Description

f.er Enbodi ment Figure 1 shows a general
3&%%) éﬁv‘%}lﬁg’v@’ of one enbodi nent of this invention. 15

re the net tahle.l is shown conprise a net hase .
' € Atiexp Pl isamSuB R of e BT ehie péoctipadRgr sun furtner
to receive a plurality of integrated circuit units
@nakpdiment of iepigsenbEwenti®it e 5 conpri ses a
rectangul ar array of regions 25, each in 20
dogwiend scan essehbledaviewd dine setitadde ohbigusdhbswn) t hr ough
a conduit 30 in the
Figures 8a to c 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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base of each region 25. In a further enbodi nent, and

as shown in Figure 2, the region may also include a

pol ymer insert which fits into the region so as to

avoid damage to the ICU as it is transferred to, and
renoved from the net table 1. 9 In this enbodinent,
the | ocation device 10 is shokh as a separate | ayer
which fits over the net base plate 5. The |ocation
devhis @emipdimest,the lecatioptdavind 10 is shaovay as lusepanaterager which
case, being an array of apertures 35, which are

dits aveettionet thase ipddtevih dinet Ibeatimcdévioa 10alschad @ restangular
fitted on the net base plate 5, the apertures 5 35 are

RO, bahROhi ¢8R, binyvan atrag of eBbR0fs235, Qﬁhlbﬁgré‘ﬁranged such
base pl ate 5. Each aperture 35 is defined by

ftﬁé‘t’WM‘@rﬁ kePfochtiS9BeIREDR 18 fitfd\WH Jﬁje\qlflia%% Ql%rS HHS Ira@%rtures

barrier elenents when the | ocati on ice

75 o e Bl R e M o8 29 e%efebaa%? ‘é’ﬂ%g ’

that in conbination, the regions 25 and ridges (or
peripheral barrier el enent s) formrecesses 55, which

is nore clearly shown in Figure 2. These recesses 55
Faghearaiturg 35el§ defined by afrafmewqsk & 6dge imrreherso) which define
once wthin the recess the I CU 45 cannot easily nove
\petriphardlyparrercelements whai tise iacatios devicgritteistfitisict toithe net base
the recess, the position of which may be manufact ured

tptate 5.\@nige ini gace,dazhaegion IWisssurbyuridecdspibieatdgegmiehsbers 40,
| ocation device 10, the regions 25 of the net base

Budh&h&t IRROPTBINARSE I6E PediOns QB(hn‘éPnégésV(%r ?Bﬂ?hé’rfal bBfier
probl ems associated with the m s-alignmen

%ﬁ\%gfﬁ f&@ P&?ésé@ 88" ARicHAL FETEENE alN ShSGATRY Blgutd oM

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 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 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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20 In this enbodi nent, placenent of the plurality of
ICU s 15 is achieved by a unit picker 20, which
engages the recently diced ICUs 15 fromthe dicing
tabl e (not shown) and noves these through the various
stages of cleaning and drying,  before delivery to the
net table 1. The unit picker 38 also holds the ICU s
15 10 wusing a vacuum source_(not shown). The manner
iYSINGhA YRCHWA saviree ﬁ“@k%}owrénﬁﬁ‘@jééaﬁﬂ% in which the unitgricker
that any m salignnent that has occurred upstream of
tangages tha bl 'slis sagh battarynmisadigenhend that diasracangedeipstream of
on the net table 1. The invention is generally

dhe eet exblé 9 rhhg beatarsfgrred td e arabdanesf ontreahétaapent. The
5 during the process of placenent and renoval at the

ﬂﬁ@eﬁtﬁiﬂ' |§ génePQM/Qflﬁé&ﬁécﬁﬁﬁthe ﬁﬂvﬂéﬂ}; lok tHep BRsrh IR Bt salignment

| at er, further enbodi ment t he present

cﬁ)ﬂ?@rtpg roé&% of d@&%egﬂt %Sde b V}Q’at "{’ﬁ‘é" nbf‘ta%ﬂé 4 ﬁHb&’iheless

genent ri Suc

cor t. of . the |
@ﬁ%@d&ﬁf@@ﬁﬁﬂaﬁ? 'P@dwﬁgrﬁé}‘ﬂqdmﬁef g tﬁ?ﬁﬁ%ﬁlﬂwwn the
preventing msalignnment during 10 this stage.
%3/1 HiFh 40 gare iRk ﬁut%mafren@er@ﬁeteoﬂbemdgﬂse@ may be
to 5 and shows the sequential steps of placing a
Fughado as/taodorrentagisalignment efithe 1Gk's whish may haee vecurred
tabl e and subsequently taking themoff for delivery to

aipbiBam fromythaaqusiitabled , katheo thereorlyiprdventing mfsaliwment during
present invention. The unit picker 20 noves in a

dpensragsl direction 50 towards the net table 1

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
so0 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

create a recess 55 into which the ICU 57 can fit.
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conprising the conbination of the net based plate 5

and | ocation device 10. In this case, the regions of

the net based plate 5 have therein polyner inserts 60

20 so as to prevent damage to the ICUs as they are

placed. Wth reference to these regions 25, with the
conbi nation of the net based 6llate 5 and | ocation

device 10, the regions 25 in conbination with the

Jagitend reresentsithe cape whenstheainitpiekerbhas cems issontact with
into which the 1CU 57 can fit. 11 Figure 3 represents

tthe nedtableterHowevamidr gharitiétris 2howasaboysehe met taltl@dtso that the
with the net table 1. However, for clarity it is

shaunofihevecition aelics ablanlbs shoRat I s efiiiheRf thiehhit

| ocati on device 10 can be shown. In this enbodi nent

tcfg&(é%rﬁd be&b%ﬁtlggpﬁﬁ e Id@a‘h@ﬁtd(?\(/{/cilég'g? éﬁ%ﬁ Wﬁ@gb@é} jon device

vi ce 10, pushin 'ocat1 on

SR o, Babl e BB Yidsis R Flpt et tdsurtace

ier _.elepents 45 so the face of the net
ihe rqgl@%gsea\qcsrcﬂ'ﬂalvmiw{h&%wﬁr slgrants A lopesed, the face
of the conventional flat arra regi ons and so
ff 80e aehipble fl |axposed fathe upibai raﬂ resemblesitbatcaithpe
pl aced on the net table 1. It follows that whilst the
aonygnidnal dlat etray ©f seddnanad segfrolviding afiahsaifacengpon which the
alignment of the ICUs, once placed the uneven surface

ACUs sterbdyldded dretrssetdabl® NOft fHIVRY Biat whilsBthefatfay of
this placenent and in fact wthout due care may | ead

tracedsedl sx9areRdeflNin &§ﬁ£§|gwﬁr&|®nrﬂéht%f ftﬁif fhgs, once placed the

preferred enbodi nent 1Ty of ocat’i

véﬁlsiﬂfaw tpk? ¢r9 | rtﬁgvan%s%‘gs |§ ﬁo? @é&?ﬁ?rs PJeatl Fo% AR

ageous

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 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.
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15 pl acenent step. On depressing the | ocation device
10 so as to lower the barrier elenents 45 below the
surface of the regions bring the ICU s into contact or
virtual contact wth the net table. The unit picker
20 may now rel ease the vacuum seal holding 20 the | CUs
to the unit picker 20, permtt1 ng a di sengagenent of
the ICUs so as to place themconveniently on the net
table 1. On di sengagenent fromthe unit picker 20,
the vacuum source (not shown) of the net table 1 wll
be activated and so engaging the ICUs in their new
position within the regions of the net table. 12 As
Fwosiowm irFFigure44vithi thie ICUs Wellsevwel seabsnedubsn $difce, the unit
vacuum source, the unit picker 20 can rise 75 and so

) éaﬂﬁné@?@hh@%di‘é‘i’é&% the-loddtpn &é\ﬁéé 0. 5’h@€|8éeﬁ%n

O being in resil |ent engagenent with the net based

i o BS{nI@yﬁ Sedifl tac ?g‘shﬁbt GGhI hE rf'eiQ bafed tplate 5 ap%rmlts the

aut omati ca Ve e origrnal posi

t S 40 into.place.

i@C% bl et Rl BTG P Backio tog tyuty HPFWB”&W so i
n id | 10 Referrin to Figures

tt}ae arr?er; en%wgg{s,éqa g%%@me ar!g,sg,ﬁggt?r@,thg IgH's 45 Iaterally and
inclined wupper surface 115 of the barrier elenents
BoPreventing anexiisalignyartsbsaighfdla. of the | CUs may be
corrected as the barrier elenments 113 rise and so
shift the I1CUs laterally back into alignnent. On
conpl ete extension of the barrier elenents 113, the

}?ﬂﬁgﬂm tﬁeﬁbufe*s dzatoed, dh layfurther Embddahest, by prévidingan 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 barriér
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 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 can be achieved with great confidence given the high



15 inclined face 115. Eventually, the 1CU 120 w ||
slide directly downward 135 and fit within a fine
tolerance within the recess 130 so nmaintain alignnment
or cure any pre-existing msalignnent. The next step
in the process is shown in Figgre 5 whereby a finger
picker 80 is 20 used to transfer individual |CUs 95
to the respective |ocations such as to a JEDEC tray
dolerancesef pRARN phibesMadve tuthecusmphthailacatipn devieedl. Thus
in position on the net table 1 is released. As the

Bhe individealkpiekerssengages thesndigldsial HCU 9&sthtough a vaeuum,
rel ease of the vacuum source does not lead to a

reravirgnitréon thechetitableat ind edliveriiase te e JEDECHrgY 8d and so
with great confidence given the high 13 tolerance of

mg,gm%g{e trSsfb c@dg to the use of the location
device 10. Thus the individual picker 85 engages the
5 individual I'CU 95 through a vacuum renoving it from

the net table 1 and delivering it to the JEDEC tray 90

R Y R MR R S T
B L 7 BB S 534 b Fepostions

once the unit picker 20 has been rel eased. Thus there
iitsel1pnea the switinieker &0 has been e3leased.sThos thaid igahelwn a series
colums 110 so that on release of the unit 10 picker

2 sptrihg edgmenis 1@Sahd goideycdiumasd 1t0hso that ahireleade\dfdiee unit
10 upwards with the guide pillars 110 naintaining the

10 Rockdrioo tied spivey FeXHRINLIO DIk R 1868atdsh HviEa§Opwards 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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its original position with a very high degree of
tolerance. 14 CLAIMS: 1. A net table conprising 5 a
net base plate having an array of regions, each for
receiving an integrated circuit unit (ICU); each of
said regions in conmunication wth a vacuum source; a
| ocati on device having a pIuré&?ty of apertures, said
%ﬁg& égs having 10 peripheral barrier el enents,

' » the location device and net base plate are
arranged such that each region corresponds to an
aperture, and consequently the peripheral barrier
el enments and regions formng an array of recesses into
which the integrated circuit units fit. 15 2. The net
tabl e according to claim1, wherein the periphera

bar fi, & neelapfetdrapasiagsel ectively lowerable to permt
pl acenent of the FCU S wthin the regions. 20 3. The

net table according to claim2, wherein the periphera
barrier elements are selectively raiseable to align

the plaaﬁ&%alscéi{)lgte\’\ﬁéﬂrilg ahha%rayr c?fgriea%sn's, 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 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.

2. The net table according to claim 1, wherein the peripheral barrier
elements are selectively lowerable to permit placement of the ICU's

within the regions.

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

regions.
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15 4. The net table according to claim?2, wherein the
peri pheral barrier elenents are | owered through
resilient depression of the |ocation device by a
depression neans. 5 5. The net table according to
claim4, wherein the resilient_depression includes

bi asing the | ocati on device a 3 nst at |east one

spring, such that the peripheral barrier elenents at

| eadt Ihernetdrble agoordingdo glaimna, twherein the pesipheral barrier
table, the at | east one spring capable of returning

t he | cterheots arddowered through resilint aleppessidn ofrtherocation device
rel ease of the depression neans. 10 6. The net table

accor diyndepressinimeéans. 3, wherein the peripheral
barrier elenents are |owerable and/or raisable by a

sel ectively operable biasing device. 15 7. The net
tabl e according to claim®6, wherein said biasing

devikcerin I . ith said.location.

dovPoa HenfPtiEER o aRaho L SRIRar Sherel B AsPe e §fsion

el ectr.i tor,.hydrauli.c tor and, ppeumati c devi ce.

5. “Thddiudss Bieindinedoeatay Gonce GOsEl ot Caeons e mych that
clains, wherein the 20 depression neans includes a

uni t phe rerPked hatriak@lementsiatdeasipariallyd intacr cavity of the net
applying a depression force thereto and consequently

| ower ibagettakle, e atdhestadnd apring capdidewh ratuinisy the location

to placing the plurality of ICUs into the respective

r egi ongdvice to its original position on release of the depression means.

6. The net table according to claim 2 or 3, wherein the peripheral barrier
elements are lowerable and/or raisable by a selectively operable biasing

device.

7. The net table according to claim 6, 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.

8. 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.
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16 9. The net table according to any one of the

precedi ng clainms, wherein the | ocation device

conprises elenments integral with the net base plate.

10. The net table according to any one of clains 1 to

8, wherein the location 5 deV|ge conprises a plate
detachable fromthe net base B ate. 11. The net table
accordlng to any one of the preceding clains, wherein

t he9- r i Bekstablecacrasdipgity maw aneselrthe nipesdingiclsimshwherein the
ICU s are positioned, said inserts having conduits

thr oudhcaﬂﬂmdevi@cvmpdaas stamertsiistegpg withdtheaet baskelate.
ICUs. 12. The net table according to any one of the
precedi ng cl ains, wherein the peripheral barrier

el ements are shaped to permt self-alignnment of the

| CU18. THONBiabld 86:HrHRG tQ%WyQﬁﬁé SH oIt Y\"té B M\%rélﬁtthe location

tabl e according to any one of clains 2, sal

tabl e gomgY & pﬂsés E? atQ%%‘FaéHaﬁa‘lgB%ﬁm" Hl»gn&rba Sart

regi ons, eac or recelving an |n egrate rcwt
unit (ICU); each of said regions in cormunlcatlon W th
a vacuum source; the |ocation device having a

plurality of apertures, said apert ures havi ng
per il E)hﬂ“r%ﬂefbtép arcosfipgdaay ueepldna:pregeding claims, wherein the

regions 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.

12.The net table according to any one of the preceding claims, wherein the
peripheral barrier elements are shaped to permit self-alignment 6f the

[CU's.

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

claims 1 to 12, 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;
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the | ocation device and net base plate are arranged
such that each region corresponds to an aperture, and
consequently the peripheral barrier elenents and
regions formng an array of recesses into which the
integrated. circuit units fit._5 14. A nethod for
placing a plurality of ICUs dh a net table conpri si ng
the steps of : providing a net base plate having an

ar r ay 1Be locasionrieviasr and et basgyplate are arraimyeds such that each

providing a | ocation device having peripheral barrier
el enerregionengagspandste droaperitune, drdicoasaqubmigtthbasepheral
pl ate such that the peripheral barrier elenments and

r egi onsarfier elefrrresand :re@i@ﬁ@%rhhiﬁg_ anhardyCHf BcbESYd into which the
carrier to the recesses. 15 15. The nethod according

to cl ahfdgldted WiBl€ URItE AE depositing step conprises
contacting the |l ocation device by noving the carrier

into a proximate 20 position with the net base plate;
applying a force to the |l ocation device and so

S £ o For iAo B B Bhea &)l B RehAbls ompraing the
Ssltjergsagfe: on the net base plate;

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 carrier to the recesses.

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

comprises

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 so as to provide a flat
surface on the net base plate;

disengaging the ICU's from the carrier onto the regions, and;
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di sengaging the 1CUs fromthe carrier onto the

regi ons, and; 18 engaging the ICUs within the
recesses. 16. The net hod according to claim15,
wherei n the di sengaging step conprises 5 releasing a
vacuum holding the ICUs to the carrier. 17. The

nmet hod according to claim15, I®herein the engagi ng
step conprijses activating a vacuum source to hold the
| CU s eRigering thrdClke wihiasthe rgcesses.

16.

17.

The method according to claim 15, wherein the disengaging step
comprises

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

The method according to claim 15, wherein the engaging step comprises

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



