21 JUN 2005 APPARATUS AND METHOD FOR PI CK AND PLACE HANDLIN G 5 FIELD %E
THE | NVENTI ON This invention relates to an apparatus and net hod for1dHk20

pi ck and place handling of high density el ectronic packages, and in
particular to the handling of such packages after they have been separated
and t hrough subsequent processing. 10 BACKGROUND OF THE | NVENTI ON Hi gh
density el ectronic packages are conventionally forned in rectangul ar arrays
on a common substrate. The el ectronic packages nust then be separated

before proceeding to subsggw@quTugqgggqu@g%Hp@gﬁfssing steps. This
separation is conventionally done by a saw that cuts the substrate between
t he packages while the 15 QﬁﬁﬁﬂﬂﬂﬂdﬂﬂﬁgﬁéiﬂﬂﬁﬂiEQPUtting chuck by vacuum
Foll owi ng the cutting process the el ectroni c packages must undergo a nunber
of processing steps such as cleaning and drying before being transferred
for further operations in the manufacture of desired integrated circuits.
In these processing steps it is inportant that the orientation of the

el ecttoni c packages i s not cEFERGROHILERBEVENTYONT 20 the further
operations may be desi gned depending on a particular orientation of an

el ectroni ¢ padksgevertioni relatespo mh appara e 6 ieehdd e 1o & ration. and
during the subsequent processing the electronic pac %S%Saﬁcgﬁgacgééfd]‘% t he
same rel af high &bty @lecbhiebacRipds 4l LRt ﬁ‘irli&‘ﬁar ?olth%%l\énﬁﬁgg of such packages

after they have been separated and through subsequent processing.

10 BACKGROUND OF THE INVENTION

High density electronic packages are conventionally formed in rectangular arrays
on a common substrate. The electronic packages must then be separated before
proceeding to subsequent treatment anc_i processing steps. This separation is
conventionally done by a saw that cuts the substrate between the packages while the

15 substrate is held on a cutting chuck by vacuum.

Following the cutting process the electronic packages must undergo a number of
processing steps such as cleaning and drying before being transferred for further
operations in the manufacture of desired integrated circuits. In these processing steps it is
important that the orientation of the electronic packages is not changed because many of

20 the further operations may be designed depending on a particular orientation of an
electronic package. It is important therefore that after separation and duﬁng the

subsequent processing the electronic packages are kept in the same relative configuration

and orientation.



2 PRROR ART In the prior art this is conventionally achieved either by
"nesting' techniques, or by keeping the separated el ectronic packaddsJh005
t he vacuum cutting chuck during the further processing. Nesting techniques
can be divided into two categories: using bottom5 nesting carriers, and
using top nesting covers. In both cases the separated el ectronic packages
are held in the original configuration and orientation by either a carrier
from below or a cover applied fromabove - a so-called "nest" - and. the
packages are held wthin the nest RRIORMGRITUrt her processing. US patents
6165232 and US 6187654 descri be such techniques. 10 An alternative

techni que i s JhAW ¥ribPak €GP id “ vacyum cutting
chuck duri ng subsegll}enitl proéegf}vﬁgﬁgja?ke%g{%%d;ﬁ?ﬁ% b%aﬁegﬁw n&c.ghnAq‘lﬁsf Piculty

here, howgwv SRS i45S that duri this further processing the
cutting \gﬁu}%p}ng th%rc}t% %r\%ta%?leé%ﬁ%%gfcop?c GARY:S g%h@c“%‘bg‘fq“ég &hugko duBeg slreat i on
and if the_ processin eed of the apparatus is to be acceptable multiple
cutting ﬁ%&fﬂif’éfmgeﬁ 06i tahpiques C%%Wd@mmew INSERT SN uging drotiong t 0
the present invention there is provided apparatus for handling and

pr ocedsi M§stilgeearrion and drspentapt sestingtcovense ibdeth seRartae adpdriel) deGRTON
substrate at a cutting chuck, conprising: nmeans for transferring said

separ at egaclagpoasnhadfin e sapitaREorfisutdtng ﬁh%&nﬁﬁioﬁ{% EIRQUIL, ReP 50§1essi ng

: . . T
unit, wherein said transferring nmeans conprises at st one openlﬂ

defined Byiy Bt Hre@lkd X;\)&%ﬁﬁd%& %bgfé - egoqkﬁie@g‘nggpl uéﬁc* :tttgy pagcicﬂgﬁ%:aigg dejd,

separ at ed conponents, erein at |east one of d

e“lgage SQifhin the nest during further processing. US patents 6165232 and US 6187654 describe
such tcchniques-. .

10 An alternative technique is simply to keep the separated packages on the vacuum
cutting chuck during subsequent processing such as washing and drying. A difficulty
here, however, is that this means that during this further processing the cutting chuck is
not available to receive other substrates for separation and if the processing speed of the
apparatus 1s to be acceptable multiple cutting chucks must be provided.

15

SUMMARY OF THE INVENTION
According to the present invention there is provided apparatus for handling and
processing electronic components that have been separated from a common substrate at a
cutting chuck, comprising: means for transferring said separated components from said

20 cutting chuck to and through a processing unit, wherein said transferning means
comprises at least one opening defined by a plurality of walls for receving a plurality of

said separated components, wherein at least one of said walls is movable to engage said



21 JUN 2005 3 separated conponents received within said openi ng hdtN 255
hol d said separated conponents in a fixed relative orientation. Viewed
from anot her aspect the present invention provides apparatus for the

handl i ng of el ectronic conponents formed on a common substrate, conprising:
(a) a 5 cutting chuck for separating said conponents, (b) a processing
unit conprising a rinsing station, at |east one drying station, and an

out put station, (c) a transfer platformfor receiving conmponents from said

out put stsaparated oforsponknty aeeswddngvithin t sai@nNepeniby HMAOYS PHSIA Ee[i&cge faPJt d
carrying said conponents to an output |ocation.” Viewed froma s A Ur t her

broad aspeaipohéis Rf £5R& reldiMedHeafAREOVi des apparatus to for transferring
a plurality of electronic conponents that have been separated froma

comon substr ay; ' ratus comprising.at | east one openi ng defined: by
aplurality ﬁlﬁ\‘xlgﬁﬁﬂsﬁpg&%&&eﬁs%ﬁgﬁg PdFﬁS’Pgluthlelﬁ prayides; apparatue for the
conponents, .whereipn at | east one of said walls is novable to engage said
separ at ed‘aﬁglﬁﬂﬁ)ﬂgﬁr@“%‘&e‘iwmtﬁhﬁoﬁn%iod ppemimg substfatep coapesiagi ¢h) a
separated conponents in a fixed relative orientation. t5 The invention al so

ext ends tcyttigtdoak forosephcatiog sxid comppoaest(s) a @Pdi:e&shhl% uhit %\ﬁﬁéﬂrisifngodnﬁiﬁsiﬁ%r t her
aspect the present invention provides a nethod for handling an processi ng

el ect r onistaticapohest 8né AryiRs sefliod, GRATRM, %tﬁﬁﬁrﬁ’(cign?%ﬁ%rpglﬁéf?%? SHEPS

of : (a) separating said conponents at a cutting chuc ’hg

sai d CONRERNhS coRpoRBAD ol sald Bﬁt@ﬂ?;tgﬁ%gg%ﬁgﬁzﬁ%sgngaﬂgﬁfagﬁ%gﬂ?xbgpt‘pﬁ ation

processing unit, (C) transterring-sail
of said si.ng.unit.to a transfer platform and (d) noving said
_cdrrponen?fsa%??%r#as 1B Y pripRgne ﬁsé‘f’%f’ﬁg’ﬂ-‘blo&?ﬁ%t put track, and (e)carrying

Viewed from a still further broad aspect the present invention provides apparatus
10 for transferring a plurality of electronic components that have been separated from a
common substrate, said apparatus complfising at least one opening defined by a plurality
of walls for receiving a plurality of said separated components, wherein at least one of
said walls is movable to engage said separated components received within said opening

and to hold said separated components in a fixed relative orientation. |
15 The invention also extends to methods_for handling components, and thus viewed
. from a further aspect the present invention provides a method for handling and
processing electronic components formed on a common substrate, comprising the steps
of: (a) separating said components at a cutting chuck, (b) transferring said components
by means of a transferring means to and through a processing unit, (c) transferring said
20 components from an ourput station of said processing unit to a transfer platform, and (d)
moving said components from said transfer platform to an output track, and (e)carrying

said components along said output track to an output location, wherein steps (b) and (c)



sai d conponents along said output track to an output |ocation, QFL UN?
~steps (b) and (c) 2 1 JUN 2005 4 are carried out by a lateral sli 3 N 2005
notion of said conponents over |evel surfaces of said cutting chuck, said
processing unit and said transfer platform BRI EF DESCRI PTI ON OF THE

DRAW NGS 5 An enbodi nent of the inventign wi |l now be described by way of
exanple and wth reference to the acconpanying drawi ngs, in which: Fig.la
shows plan and side views of an enbodi nent of the invention in a condition

I nredi at edry cadie@out 8P &N t I ni ¢c_packages on cutting chuck,
to Fig. Il:r) ghows OE)I air;l) aniem%d%l\glrgﬁtéoq{o&{ 1 ‘g‘b‘% Femier deveksyyfaces of said

| at er al @(ﬂ.%f rated pa fromthe cutting chuck,
Fig.1lc shows &{uci(’ Jal&aﬁ&gac ﬁ%g"g E{}E’ ?eéé ges received within t he
transferring nmeans of the pr esent i nvention prior to engagenent with the:

separ ated packages, 15 Fig.ld shows in plan and side views separated
packages received within the transferring means of the present invention

fol l owi ng engagenent wi BRIEROESERITIORIOPAHROFEA WINGPa shows in plan and
side views the transfer of the separated packages to a rinsing station, 20

Fi g.2ls shows ifin phibddanch: rdRe Vivang separafed packages at
a first drying station and their t?%%lflg{oxiggdggcg%ﬁ&yt %Vn?;#‘é’F Fﬂ ans,

with reference to the accompanying drawings, in which:

Fig.la shows plan and side views of an embodiment of the invention in a
) condition immediately after separation of the electronic packages on cutting

chuck,

10 Fig.1b shows plan and side views of the embodiment of Fig.1 after lateral transfer
of the separated packages away from the cutting chuck,
Fig.1c shows in plan and side views separated packages received within the |

transferring means of the present invention prior to engagement with the

separated packages,

15 Fig.1d shows in plan and side views separated packages received within the
i transferring means of the present invention following engagement with the
separated packages,
Fig.2a shows in plan and side views the transfer of the separated packages to a
rnsing station,
20

Fig.2b shows in plan and side views the drying of the separated packages at a first

drying station and their transfer to a second transferring means

Fig.3a shows in plan and side views the transfer of the separated packages to a

second drying station,




Fig.3a shows in plan and side views the transfer of the separated packages
to a second drying station, 21 JUN 2005 5 Fig-3b shows in plan and dﬂgéﬂﬂﬁ
views the transfer of the separated packages to an output |ocation, Fig.4a
shows in plan and side views the renmoval of the transferring nmeans, Fig.4b
shows in plan and side views the use ok the transferring neans to nove the
5 separated packages onto an output neans, Figs.5a-d show in sequence in

pl an and side views the operation of the output neans, Figs.6a-d shows in

detail the trBigsIteshd®s inhfia® Yhd $ide WBANSHRS o a.track, Figs.7a
and d show th?ggepar at edqgackagesebei ngth?mtflaglgﬁgl%g(g%c %er?ératt?‘gﬁ%k?%eséopﬂ“ck- 10

up | ocati on, u 8%“ hows plan and side views of the conpl ete apparatus.
DETAI LED DESCRI PTI "PREFERRED EMBODI MENT Referring firstly to Figs. la
and b, a subsﬁra}#e bear.i nig a %ural_ity of electronic 15 packages is placed
on a vacuum cUet Ao i Riag an ideatiewethgsemopalofithatransforring nfcags, | b, t he
cutting chuck 5 includes a rectangular array of cutting recesses 9 that

allow a cutti %-4%@N“§ﬁopi@mw$)'dctﬁeweﬂwm&@ftﬁ&&iﬂﬁ@éﬁhg'f't?éanﬂoceix%{;c?ﬁﬂec
packages 7 from each other. The cutting chuck 5 is also forned w vacuum

hol ess 8 | ocat egaatedpchagisettd anb@pPaskage to hold firstly the entire
substrate, and then after separation the 1ndividual packages 7, onto 20 the

chuck 5. In tiy i of.,16. el egtroni c. packages are
o e Figs SEROCHOR T sS{RNE: E)f%aalnd side views the operatio% of the output

means,

y Figs.6a-d shows in detail the transfer by the output means of packages to a track

Figs.7a and d show the separated packages being moved along the track to a pick-

10 up location, and

Fig.8 shows plan and side views of the complete apparatus.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
Referring firstly to Eigs.la and b, a substrate bearing a plurality of electronic
15 packages is placed on a vacuum cutting chuck 5. As can be seen particularly in Fig.1b,
j the cutting chuck 5 includes a rectangular array of cutting recesses 9 that allow a cutting
saw (not shown) to separate the individual electronic packages 7 from each other. The
cutting chuck 5 is also formed with vacuum holes 8 located at each electronic package to
hold firstly the entire substrate, and then after separation the individual packages 7, onto
20 the chuck 5. In the embodiment shown a tota] of 16 electronic packages are formed on

the substrate and are divided and separated into four groups of four. It will be understood

that other numbers and arrangements are possible.



t he substrate and are divided and separated into four groups of four. It
will be understood that other numbers and arrangements are possi bl &1 2JNL2005
JUN 2005 6 Followi ng separation of the electronic packages 7 from each
other, and while the packages 7 remain held by vacuum on the cutting chuck
5 afirst transferring neans 4 is nowed to a position directly over the
cutting chuck 5 and the separated packages 7. The transferring neans 4
conprises a generally rectangular netal frane and (in this exanple) 5 four

N falgwing seppeation gd throeinctashiopa ' di
general |y rectaHgwing seppeationgs ¢ i®padi@pés ﬁ&‘ﬁglﬁg%@dcitgggérﬁ?ﬁg%h{leﬁeto

the four groups of electronic packages 7, but sli

space ocpugkages Dyerhdia hgtdbpsacuefn Haeleag figst transferring neans 4
is then |owered onto the cutting chuck ?ﬁls%cmt-gﬁ;t’ atfﬁét t@ﬁ“ﬁ%ﬁ%ﬂ%mc%ﬁat ed

packagesmbvad € h oS L3 hi Qpeni The. openi ngs are defined by
Four walls, ©wo &’E’?‘F‘?ﬁi’*‘fggﬁ‘%"l"ﬁ‘ﬂ? 8“{%‘1?5 ﬁrﬂga@ﬁtaagithasepamse@pa@cam 1.1%he

transferFrg&qeﬁgns 4 and two walls 2 transverse to the |ongitudinal axis.
At | eastoone op THEEd RIATISEs & SrRarally echpgalac actal dtamte @ (a5 tHive@RgAge t he
separ tegﬂu?acka S 7 and nove themtogether so that they are held in
cont att ﬂe%%gﬁ* FctRngu]an opewiags tbounded ont faunsidBehmd EStteRbonEnPRSME ks and
orientations. In the enbodinent of Figs. | a and b it is one of the

t r ansver QUL eledratiapaciagany stk eligne (7@ thek ow t he novenent of
t5 this wall 2 along the |ongitudinal g,axigg of tﬁeegrt%rlg%g%rlér/& t??'gﬁ'r‘?egé?l'é“so as

to nove bfgack knaes first RiRf AQRNENE With each .other. 1t should also be
not ed t hat ac?%ésgs t he orgeni ngé;rﬂg?e pr%%'/il%\%lgné?%grseg\ﬂn%gmémftﬁ‘ﬁt‘:huﬁbﬁrﬁoa nesh

serving 9 he .pac es 7 .fromoverlapping with each other.
The hei ghtm(t%]EB %;[ﬁg;sto?%%#%? ? ipﬁa&ggsa greéfcff'é\"idn‘éﬂbllwh@ Apemyrgsdi ng franme 16

(Fig. lc) hasTﬁgoB&enirigs are defined b

ed by four walls, two walls 1 parallel to the longitudinal

10 axis of the transferring means 4, and two walls 2 transverse to the longitudinal axis. At

least one of these walls is movable by an actuator so as to engage the separated packages

7 and move them together so that they are held in contact with each other in order to

maintain their relative positions and orientations. In the embodiment of Figs.la and b it is

one of the transverse walls 2 that is movable and Figs.1a and b show the movement of

15

this wall 2 along the longitudinal axis of the transferring means so as to move the

packages 7 into engagement with each other.

It should also be noted that across the openings are provided cross-wires 6 that
form a mesh serving to prevent any of the packages 7 from overlapping with each other.

The height of the transferring means 4 defined by the guiding frame 16 (Fig. 1¢) has to be

20 selected low enough to enable the wires 6 to serve this function to prevent overlapping

but high enough so that the wires are not in unnecessary contact with the packages 7
o

potentially damaging them. A soft material is chosen for the cross-wires 6 to minimize

the potentiai for damage.



20 sel ected | ow enough to enable the wires 6 to serve this function to
prevent overlapping, but high enough so that the wires are not in <71 JUN2005
unnecessary contact with the packages 7 potentially damaging them A soft
material is chosen for the cross-wires 6 to mnimze the potential for
damage. 21 JUN 2005 7 In Figs 1 a and b only one of the walls, a
transverse wall 2, is novable, but in the enbodinent of Figs. Ic and d
both a transveryse wall 2 and a longitudinal wall 1 nay be novable. An

act uator 43 scPVEES (oAb enbrenct afithe walsn toabsversd vl 235 iRl Bl in'filk! & an
actuator 44 |ikew se noves the longitudinal walls 1 of each opéning. Once

one or nofrebasimenteofiibs. bc Andhath seveesR WARS 4G 18@%;5@;?@ wall 1 oy Pe 8" 1P
rr

are noved i nto engagenent with each other, the trans

moved | atmoedble, Asactidiad 43 hgv K.ﬁl&ﬁ‘est slid onto a.processing unit 3.°
The upper surface of the proc%?gi ng H‘%hﬁnﬁ’eﬁeg‘gﬂh?ugﬁeawhtqge{ung, whitean

surface ofcnlis LS uck. 5.so.that the packages may be slid snoothly
onto the [g:r ocegﬁﬁ%wﬁ%lﬁgﬁs%@nﬁ%@é%Wﬂﬁ Eﬁf@a eaingi ngl e snooth top 10
surfagce 3 within which are fornmed five processing stations: a rinsing
station, a firstoediiFidgrors eithegrallsah2 bacmangbssthat ﬂhelpaclaagéﬁgwgadﬂr%_})@g

nsi der ed

station, %r’]d andout put station. These five stations wll now be C
in turn. §oyed dewsgagemant mathnepch todtier Othe thsfelfhd indsdsW; | there is
formed a series of holes 10 in a line that lies bgreneatsﬂtgfiltg%%%&g%éeﬁ@ 7

al ong t heoltuatdhe patikagds aax isd ShitotaRocel S f ans and. t he groups of
packages 7. Water or any othef d(l’algi red Pﬁg?hgﬁﬁeﬂg?ﬂrﬁu%ﬁv ?)%éngﬁﬁiﬂeﬁ%@gto

t he undengitdesesai i t he. packages 7 are held at the
ri‘tnsi ng stati on b?hﬁéw%?ﬁg%zﬁuﬁa%%b%Sﬁgg‘?g %ua?ﬁ@omﬂtéhwmm mpebat i on

t he. id si ing uni :
Sll'd smoothly onto the processing unit 3. The processimg unit has a single smooth top

10 surface 3 within which are formed five processing stations: a rinsing station, a first drying
station, an exchange station, a second drying sta.tion, and an output statién. These five
stations will now be considered in tum.

Fig.2a shows the rinsing station. At the rinsing station there is formed a series of
boles 10 in a line that lies beneath the packages 7 along the longitudinal axis of the

5

transfer means 4 and the groups of packages 7. Water or any other desired rinsing
medium may be supplied to the undersides of the packages 7 while the packages 7 are
held at the rinsing station by the transferring means 7. During this rinsing operation the
transferring means 4 is moved from side to side as shown by the arrows in Fig.2a to

ensure that water or whatever rnsing medium is used is applied to the complete

20 undersurfaces of the packages 7. It should be noted here that the upper sides of the
packages 7 would conventionally have already been rinsed as part of the separation

operation at the cutting chuck or by other mechanism on the rinsing station




transferring neans 4 is noved fromside to side as shown by the arrows in
Fig.2a to ensure that water or whatever rinsing nmediumis used is AppiNOOS
to the conplete 20 undersurfaces of the packages 7. It should be noted here
that the upper sides of the packages 7 would conventionally have already
been rinsed as part of the separation operation at the cutting chuck or by
ot her nmechanismon the rinsing station8 2 1 JUN 2005 8 Follow ng rinsing
of the packages 7 at the rinsing station, the transferring neans 4 is
noved Iaterangquain.to sl i de the packages 7 over the surface 3 of the
processi ng unf P ORREiTIstgrfshe rackagesT7 atrthe Hosing edtiah, the fdansferriip)thes §t at i on
defined by two rows of vacuum holes 11 that are connected to a vacuum

source sH Baveddaiesilly again peslideghs packagen? bher e SLFARCE Locessi ng
unit. While the packages 7 are being held onto the surfogéﬁggtog%f’/ gﬁlélﬁvacuum

hol es lll,mtilhhebhcrlagestvaﬂﬁfoeﬁtléﬁﬁgartﬁ?ﬂﬁ—%ﬂqis'ia ved: lateral Iy over the vacuum
holes | | as shown by the arrows and t egvactl[;gli}m& ‘61"@3"3’1%”%@"%01{90&1\@ t he

under surhaleLs! tft 4:DQRAGKATLS renove a qlé,i quid fromthe

under surfaces that nay Nave ei%%%r g?%%ﬁ??ﬁgafﬁ32¥ thes packieaesd’ onta the
cutting &Qﬁ Q the rinsi.ng of the surfaces at the 10 rinsing station.
The fspr st ?é%s#fetfﬂg F,Ogceﬁﬁé%gmf-gvgﬂgﬁquqsﬁ areavdigg holdaomte tehanfaee St at i on
at which the fi rsthot ransferring nmeans 4 is replaced by an identical second

t r ansf er 7Y g VABHHR boles 11 the finstdransfotrangymestsat isanovdtlaferalsf over ARSFRHHN
means 4 noves upwardly away fromthe packages 7, and is then noved

| at er al | §olgsakkas shemmdsy theermutstand ghe Pasnbhéles | EREAL tblkif]yﬁfé lﬁﬁ?{sﬁ}éfgon Wi th
I'ts pla

a further substrate and groups of separated packages. cecdn

| dent i cabf theparidgts ARBHSS HriSva A fqutd tot TRV GkohALBEE! ke QU5 ol Sk A0CS

from the rinsing performed on the cutting chuck or by the rinsing of the surfaces at the
10  rinsing station.
The first transferring means is then moved laterally to an exchange station at
which the first transferring means 4 is replaced by an identical second transferring means
12. At this exchange station the first transferring means 4 moves upwardly away from the
packages 7, and is then moved laterally back -towa.rds the cutting chuck 5 to repeat its
s operation with a further substrate and groups of separated packages. In its place an
. identical second transferring means 12 is moved laterally over the packages 7 and then
down over the packages 7 to take the place of the first transferring means 4.
It should be noted here that in principle the sccom;i transferring means 12 is not
essential and all the transferring operations could be performed by the first transferring
20 means 4. However, it is preferable to provide a second transferring means 12 to replace
the first transferring means 4 so that the first transferring means 4 is free to go back to the

cutting chuck 5 in order to transfer further separated packages. Providing the second

transferring means thus speeds up the processing time of the apparatus. The structures



down over the packages 7 to take the place of the first transferring neans
4. 1t should be noted here that in principle the second transferring N385
12 is not essential and all the transferring operations could be perforned
by the first transferring 20 neans 4. However, it is preferable to provide
a second transferring nmeans 12 to replgce the first transferring means 4 so
that the first transferring neans 4 is free to go back to the cutting
chuck 5 in order to transfer further separated packages. Providing the

second longinsfigalrwdip 1 STRAmSvdrbdI ral A8EHY tHP olohe ' ' f.dhe
apparatus. The structures 21 JUIEI 2005 9 Fo%%gﬁﬁzﬁ%ﬁc%@ttgﬁ% erse

wal | 13 ﬁeﬂlstl%rﬁ&ﬁ’ééﬁﬂﬂéélrﬁa;ﬁtsléf#opg@ e‘fﬁgﬂgﬁi nsferri nagl gLmeans 12 are the

counterparts of |ongitu wa Ve Wil 4 3pd thescteposs-

wires 6, respectivel in the first transferring neans 4. Fromthe exchange
station Y He géﬁ?ﬁﬁt‘\"%igﬁgfﬂé?Bﬁﬁ&""‘ﬂ%‘%g@aﬁlﬁén slides the 5 packages 7
|laterally to a second drying station shown in Fig.3a where the packages 7

are held on Fiem gheyexelangefstation preosemsi ngensferting ynasas UM §5dekOmeAt t he
second drying station a drying neans 17 directs air onto the packages 7

t hr ovgh packdges & lateyallyf tonogezbed dring ehas@ AP REFBBAAYEerP P
packages). Both the second dryi ng neans 17 and/orE t he rsgé:co 5%?65?; &rri ng

mea ns I1akldregn FRV§lalféing bal g are to, fully
dried, and the drgiang ngartll'hsélggogerrﬁy gaiI?E)E?ro%%%&dﬁgﬁgghﬁe%){ggS%CP“FIHBV‘“%
transfergl Le normal. to the direction of novenent of the
t r ansf ersﬁt% z}regngﬁ Eﬂe%ﬁg 'Itlﬁrdé)r&aﬁ alg %%E%B%‘&E?W theugh amlyratiohofnenmtest he
final st@gﬁ OE the processing uniit where the packages 7 are slid by the
second tPEHERRY, P95HereleRer B50¥p BfpackasesdcBerd the seaegdsirpinganedns 1anandldrput

station at -
the second transferring means 12 may move lateraliy to ensure that the packages 7 are

10 fully dried, and the drying means 17 may also move along the axis of the transferring
means 12 (ie normal to the direction of movement of the transferring means 4,12 through
the processing unit).

Fig.3b shows the final stage on the processing unit where the packages 7 are slid
by the second transferring means 12 from the second drying station to an output station at

15 which the packages 17 are held by vacuum holes 20. At this output station the packages 7

} are held By the vacuum holes 20 while the second transferring means 12 is lifted away
from the packages and then moved laterally back to a position between the packages 7
and the drying means 17 before being lowered to the surface 3 of the processing unit.
When lowered onto the surface 3 of the processing unit, the second transferring means 12

20 is then behind (in relation to the direction of movement of the packages through the
processing unit) and further sliding movement of the second transferring means 12 as
shown in Figs.4a and b using side edge 18 pushes the packages 7 onto 2 transfer platform

24 where the packages are held by vacuum holes 23. The second transferring means 12



15 which the packages 17 are held by vacuum hol es 20. At this output

station the packages 7 are held by the vacuum holes 20 while the secérdJUN 2005
transferring neans 12 is lifted away fromthe packages and then noved

| aterally back to a position between the packages 7 and the drying neans

17 before being lowered to the surface 18 of the processing unit. Wen

| onered onto the surface 3 of the processing unit, the second transferring
means 12 20 is then behind (in relation to the direction of novenent of the

packages RUNRUGR nankagepruntid sbdyngomeiup) agait GuvAIDeD mhi ShagisTDYANER, (o the
second transferring neans 12 as shown in Figs.4a and b using side edge 18

pushes t Hengiackmgesiy ointte gedohdNEdRferRhath04 4 e Lhe packages are
hel d by vacuum hol es 23. The second tran%ferrr{ynéinaen%gﬁelfag(afgﬁlﬁﬁ?%g% 10

ushes t h@n gl G ai.nst Il 22 that extends -
Bar al l el to&?ﬁgegﬁ%ngi tulélrlle'tna Iang?gg% patﬁ gétélﬁmg S\L{\&aﬁgg"erlr& R§ theaiesond and

t he pack e then andw.ched between the wall 22 and a | ongi tudi nal

si de edgg&%gfeg{!% éméseég‘n@ wl‘sr BREHeR maygmeph At theosecond tiansfepingi tnheans is

nnvengnt of the second transferring neans is 5 stopped. Fromthe transfer
f

pl at rmS?PPFﬁir_e packages are then noved onto a track 21 by the sequence
illustrated in particular in Figs.Sa-d. In this novenent the packages 7 are

moved in a di rEsemithe tpasfat pletfoimd 26 hies paRgidsuds Rrb RSt o of
packages and the transferring nmeans % i%, and t hus “%@ﬁ%%@?g%ﬁf%g?k}%

direct i oneqienspVRIRAteddln HhRIAAFK Q. hrquah the_argcessing unit
Firstly, as shown in Fi gn. Ea a pulgﬁgquész'g(rl :as o%r[gag?rﬂe&r%ﬁtpa&kaggqﬁg PEckages

7 betwe - the itrack,.21. The. pusher 25 is then nopved
bhckuat dﬁgogg(?npda&k&ggﬁ phrfaf ed 08 Ionglgudlnaj[ axis of the groups of packages and the

transferring means 4,12, and thus transverse to the direction of movement of the packages
10 through the processing unit.

Firstly, as shown in Fig.5a a pusher 25 is lowered in front of the packages 7
between the packages 7 and the track 21. The pusher 25 is then moved backwardly as
shown in Fig.5b until the groups of packages 7 are moved together so that the spaces
between them are removed, and imﬁortantly so that the front edges of the foremost

15 packages 7 (ie those closest to the track 21) are aligned with each other. This is the
position shown in Fig.5b. From this position the pusher 25 is then raised and moved to
the back of the.packages (ie furthest away from track 21) where it is lowered to a position
between the packages 7 and a cover 26. From this position the pusher 25 pushes the
packages 7 towards the track 21 as shown in Fig.5c. During this operation the vacuum

20 holes 23 serve to prevent buckling of the row of packages as might otherwise happen as
shown in Fig.5d. Furthermore the cover 26 prevents unwanted wastage of suction through
the vacuum holes 23 that are exposed as the pusher 25 pushes the row of packages 7

towards the track 21. In this way the suction in the cavity 30 is concentrated where it is



shown in Fig.5b until the groups of packages 7 are noved together ?q
the spaces between them are renoved, and inportantly so that the 0

edges of the forenost 15 packages 7 (ie those closest to the track 21) are
aligned with each other. This is the position shown in Fig.5b. Fromthis
position the pusher 25 is then raised i@and noved to the back of the
packages (ie furthest away fromtrack 21) where it is lowered to a position
bet ween the(gacka es 7 and a cover 26. Fromthis position the pusher. 25

pushes tirsdeani dhissreducaswhiedmowdreott thectucldn afieR0IP thad i§i fbcBGaryDUrTHRY this
operation the vacuum 20 hol es 23 serve to prevent buckling of the row of

packagesvazauriil subtio® bRRAWISE NRREASoRRe ﬁhﬁx\ﬁrbdc{}wrlﬁlosgndﬁc% Qtiéegt‘%/ %g%% sﬁ fﬂtfgg s

cover 26 prevents unwant ed ‘wast age of suction t

t hat ; o) t he .r f Kk 7t ds th
rack 2n (R R ARG B RIE bR ER IR b et sdiicontom otassiamer o |1

is 21 J_?JN ﬁg:OS %ﬁ}' T%Fded and this reduces the power of the suction neans
29 that { 8" HetEnsisrplatiormd when thepushes 25 Pyshasdbe dackabes 7 aovards teurek 27
and vacuum source 28 acts as brakes for the forenost packages 7. This can
el i mSnat#l-t he gaps between adjacent rows of packages 7 on the transfer

pl atform 24 when the pusher 25 pushes the packages 7 towards the track 5

21. Ref erri ngRefewirgondw gs Fos-6h-d it Wil be B2nIBANKE Ak bR iekily bl 2
slightly lower I|evel than the transfer plnatform 24. Tﬁlsts'# ?(séh%%%i(i‘éerenabl e
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To achieve this there is provided a second pusher 32 located over the part of track 21

10 adjacent the end of platform 24. A sensor 33 positioned directly over the junctibn
between the end of the platform 24 and the track 21, and sensor 33 is adapted to detect
the packages 7 as they move along the platform 24 towards the track 21. In particular the
first pair of packages 7 is allowed to be pushed by pusher 25 beyond the end of the
platform 24, but when the packages 7 are pushed to ~90% onto the track 21 (Fig 6b). The

15 center of gravity of the packages 7 is well beyond the edge of the transfer platform 24 t;ut
one side of the packages 7 is still on thé tranéfer platform 24. The pusher 25 is stopped
briefly and second pusher 32 moves downwardly gently (Fig.6¢c) to break the first pair of
packages away from the second pair and onto the track 21. After the breakage, the second
pusher 32 moves upward to its original position. The pusher 25 pushes the foremost

20 packages 7 totally onto the track 21 as the sensor 33 detects the edges of next pair of
packages reaching the end of the platform 24 (Fig. 6d). The falling action of the

packages 7 is assisted by the vacuum suction provided by the vacuum holes 31

underneath the track 21. The second pusher 32 moves down on top of the packages 7 on



between the end of the platform 24 and the track 21, and sensor 33 is

- adapted to detect the packages 7 as they nove along the platform 2421 JUN 2005
towards the track 21. In particular the first pair of packages 7 is

al l owed to be pushed by pusher 25 beyond the end of the platform 24, but
when the packages 7 are pushed to -90%ento the track 21 (Fig 6b). The t5
center of gravity of the packages 7 is well beyond the edge of the transfer
platform 24 but one side of the packages 7 is still on the transfer.

pl at f or mthe tragihdl.p Rledeig of shes hegipgdhe bédoall IpnsBth SR r VES
downwardly gently (Fig.6c) to break the fi rstlepair of %3‘%8%3‘22“& t}'a rom

t he seconchepat is /rdbwanpssiddie bb&@ﬁkagﬂu?r ﬂfa@{ of i ﬁ.ks Q:E%gﬁg?tt Lgrgss;%ﬁﬁgge t he

pusher 32 noves upward to its original posrtron.

f or enpst I onto t track 21 as the sensor 33 detects
t he edgesp%g%a%ggz tqjgl 32? rzraél?ﬁﬁppg%?%%ci(gg?sgﬁ‘% Fl}?gt“l‘%ez le#rg then meeedpway by the4

(Fig. 6d),.. .The fallli ction_of the packages 7 is assisted by the vacuum
suction 6’ i 81v?r}§lé?jseﬁ§/m$ﬁ‘és%\9'ééguﬁﬁ%6?°é‘§d Busheq weld retemt to itshp gositok aald.badbh e

second pugher 32 npves down on top of the packages 7 on 2 1 JUN 2005 12
t he t PacKh®lipcatiffeadiageghihe snd i plattaein 25 aftenehis pastnakrpasdiBihe Rcléa'gcm?"ﬁ@@ed in
a way that when it is at down position, bottomrubber surface of the

pusher wipushen@b ipresmstednd that e proesl8gtesonfing® the track 21. The packages 7
on the track 21 are then noved away by the heel of the second pusher 32.

The second pusigén W debtafmeluthikrio? tlH é&}’cﬂg%égofgilg\jc%%gg ?ﬁg%vgﬁgﬁ tl%ig &585%]93529,@% at7 on

adj acent the end of platform24 a I's push
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transfer platform 24 onto the track 21, a third pusher 34 is noved to a

poSi ti on pB(élﬁligﬁaE {4, gush tge packages 7 towards the end of the track 21 and an output position

10 from which the packages 7 may be picked-up by pick-and-place apparatus for vision
inspection and  further processing and assembly into integrated circuit boards in
conventional marmcr.' Figs.7a shows this process. The vacuum holes 41 undemeath the
track 21 serve to prevent buckling of the packages 7 as might otherwise happen as shown
in Fig. 7b.

15 The third pusher 34 pushes the row of packages 7 along the tlLECk 21 unti! the first
package 7 of the row reaches a vacuum hole 37 at which point it will be held by the
vacuum hole 37 until all the spaces between the packages 7 are eliminated and the third
pusher 34 acts through the row of packages 7 to push the packages onward until the
leading edge of the first package 7 in the row is detected by an optical sensor 40 provided

20 atthe end of the track. When the sensor 40 detects the leading edge of the first package of
the row, the third pusher 34 is stopped. Lateral vacuum hole 36 also acts to brake the first

package to prevent any overshoot or continued motion due to inertia, and a micro-

mechanical stopper 39 acts as a back-up. When the first package 7 is thus stopped at the



packages 7 to push the packages 7 towards the end of the track 21 and aq
. output position to from which the packages 7 may be picked-up by ¢ 1 JUN 2005
pi ck- and- pl ace apparatus for vision inspection and further processing and
assenbly into integrated circuit boards in conventional manner. Figs.7a
shows this process. The vacuum hol es 43 underneath the track 21 serve to
prevent buckling of the packages 7 as m ght otherw se happen as shown in
Fig. 7b. 15 The third pusher 34 pushes the row of packages 7 along the
track 21°HREGROSHRR atithaend pfibr igek, 2 ainvedombpickdrad @fotahywa)temdvel @37 at
which point it will be held by the vacuumhole 37 until all the spaces
bet ween pavsagafkmgredow and eareles ttiawaiyefdr Aithet Hﬁndlﬁigriﬁ anﬂésltﬂ}ﬁgnﬁ%ﬁal s Lhrough
e lea

the row of packages 7 to push the packages onward unt r'edg‘e

of the iVl theagkaee i o J y.an optical sensor 40
provi ded 20 att thege%%gg?s %ﬁg" %ggﬁ?’ys@éeﬁ&!(ﬁ%a@etﬁgggtp Cgﬁee‘f}ﬁg’etlﬁéelﬂeadi ng

edge of ¢h | f row, the third pusher 34 is stopped.

Lat er al %Sﬂ%%ﬁ%?@a%ggfgt%pgﬁg PEFVEPtékaélyt"’r?éldlemﬂithﬁl@ﬂaéﬁdmn&m packagent any
overshoot, or .continued notion due to inertia, and a mcro- nechanical

st opper WBehbedistpackags g beins pigked. the first package 7 is thus stopped. at
the 21 JUN 2005 13 output position at the end of the track, a conventi onal

pi ck head (noPnehterfirst mavkegshastieen padiedge filiedphs-pWaap chacaldtb D bishanay
for further handling in any conventional manner. \Wile the first %ackage

i s bei ngthpiroweof package Piugkl fRaAdadihPedpevE t@@ﬁ?ﬁgﬁatcgﬁg% :7;1? idiﬁf c%ﬁl t?yh@%y

vacuum hol e 37 and st opper 38 prevents any acc next

e e S A R PRI Ol T P

Fig.8 shows in plan and side views the overall apparatus and process involved in

10 this embodiment of the invention. The substrate bearing the packages 7 is separated on a
cutting chuck 5, then transferred in sequence to a rinsing station, a first drying station, an

exchange station at which a first transferring means is replaced by a second transferring

r_neans, a second drying station and finally an output station from which the packages are

moved onto a transfer platform. The upper surfaces of the cutting chuck 5, processing

15 unit 3, and transfer platform 24 are 3:]1 in the same plane and the packages 7 are
transferred from the cutting chuck 5, through the processing unit and onto the tranéfer

“ platform 24 by a lateral sliding movement over the top surfaces. From the transfer

platform 24 the packages are moved to a track 21 at a low level which then takes them to

an output position.



the row of packages 7 until the | eading edge of the next package 7 is
detected by the optical sensor 40 and the previous steps are then 71 JUN 2005
repeated. Fig.8 shows in plan and side views the overall apparatus and
process involved in to this enbodi nent jef the invention. The substrate
‘bearing the packages 7 is separated on a cutting chuck 5, then transferred
in sequence to a rinsing station, a first drying station, an exchange
station apiwnR-a first transferring nmeans is replaced by a second
transferring neans, a second drying station and finally an output station
fromwhi ch the packages are noved onto a transfer platform The upper
surfaces of the cutting chuck 5, processing 15 unit 3, and transfer

pl at f orm 24 adepparatus for handlang apd precesaihgr ¢lectpanicawespahentethat hans freened
fromthe cutting chuck 5, through the processing unit and onto the transfer
platform?24 b bii - . he
transfer pl a??%%r%&tg? rtéirr]lf Bgﬁg&g@gﬁﬂ%@nﬁg\gﬁ%ﬁ%@ﬂ%ﬁ% ft r%?r?% T%\%ﬁ%&\;el
whi ch _then takes themto., an out&ut posi ti (%n 21.ngN,200 14 CLAIMS: 1.
Appar at us f or "RASNETIAG SAKPepatied SOMpORPYs HFURSa it ontBE Shuck g and Harpygheen
separated froma comon substrate at a cutting chuck, conprising: nmeans for
5 transferring paicdssrparndt,edhenriposaed ttrarfstanngamtans tdoinmgrisel Utk ldast and
through a processing unit, wherein said transferring neans conprises at

| east one openiLhg. .0k a al 1 1y, I g ceh Vi .
plurality of ?Eik@&"sgégﬁg?e%ygo R‘gﬁgm sOtf Wﬁfel% \é@%\ %{:Eq@é%t% %I}lﬁéjag% g)afi %al\(/%/al S

is novable to engage, said separated conponents received within said
openi ng and t §SPEREpdsgargponents, wherein at least one of said walls is movable to engage

said separated components received within said opening and to hold said

10 separated components in a fixed relative orientation.

2. Apparatus as claimed in claim 1, wherein two mutually orthogonal walls are

movable to engage and hold said components.

15 3. Apparatus as provided in claim 1 or claim 2, wherein a plurality of wires

extend across the top of said opening.

4. Apparatus as claimed in any one of the preceding claims, wherein an
exchange station 1s provided at which a first transferring means is exchanged

20 for a second transferring means whereby said first transferring means may
return to said cutting chuck to collect further components while said separated

components are subsequently transferred by said second transferring means.




10 separated conponents in a fixed relative orientation. 2. Apparatu?1qu2m5
~claimed in claim1, wherein two nutually orthogonal walls are novable to
engage and hold said conponents. 15 3. Apparatus as provided in claim1 or
claim2, wherein a plurality of wires exstend across the top of said
opening. 4. Apparatus as clainmed in any one of the preceding clains,
wherein an exchange station is provided at which a first transferring
nmeans i s ch 0 n raRsterdin ] b L fLrst
ransf erring magrauR) e da P i ik T PP CRSTRAnE thRRe il sl
conponents while said seParated conpanents._are ;gbsequentjy transferred by
sai d second t rRIRSFSSINE HG GOEHYISES £ LINfNG Gtasion Bt scashepe day g satien andean i n
any one of the preceding clains, wherein said processing unit conprises a
rinsing stati cutpatsthtéést one drying station and an output station. 5 6
Apparatus as clained in claim5, wherein said processing unit conprises two
- drying stations. 7. Apparatus as clainmed in claim5 or claim®6, wherein
said rinsing station conprises a plurality of rinsing medi umsupply hol es
through which a rinsing 10 medium may be supplied to the undersurface of
sai d GonpénentApparaBisias clangdirealadmal.evheriein saidgxodessings iing corzprises thy
said transferring neans. 8. Apparatus as clainmed in claim7, wherein said
hol es are arrafigpfh dthtignd.i ne and said transferring nmeans is adapted to
nove transverse ' with respect to said |ine

7. . Apparatus as claimed in claim 5 or claim 6, wherein said rinsing station
comprises a plurality of rinsing medium supply holes through which a rinsing
10 medium may be supplied to the undersurface of said components as said

components are held at said rinsing station by said transferring means.

8. Apparatus as claimed in claim 7, wherein said holes are arranged in a line and
said transferring means is adapted to move transverse with respect to said line
15 to ensure said rinsing agent is applied over substantially all the undersurfaces

of said components.

9.  Apparatus as claimed in any one of claims 5 to 8, wherein a first drying
station comprises a row of vacuum holes arranged in a line whereby liquid is

20 drawn from said components by suction.

10.  Apparatus as claimed in any one of claims 5 to 9, wherein a second drying

station comprises means for supplying air to top surfaces of said components.



15 to ensure said rinsing agent is applied over substantially all t 1 JUN 2005
undersurfaces of said conponents. 9. Apparatus as clained in any on JP
claime 5 to 8 wherein a first drying station conprises a row of vacuum

hol es arranged in a |line whereby liquidigs 20 drawn from said conponents

by suction. 10. Apparatus as clainmed in any one of clainms 5 to 9, wherein a
second drying station conprises neans for supplying air to top surfaces of

. d . . o i i i 1
sai d_comppnenppaauds UNEARE in Lhik 10 APREICR] YR SUEITR (hPa ] BbpACe

wherein said ai'r supplying nmeans conprise e and

said transferring neans | .ada;fied tp nove transverse with respect to said
line to ensurBOZIFs prrangedined incotnd 4pd Hansterwng meanssigmadapted 40 IO%E |

the entire surfaces of said conponents. S 12. Apparatus as clained in any

one of cl ai mstrandversel withhespedt toaatl Hhate ensurdradr isf ippeidd deomaaid abzAes
surface of said processing unit and said conponents are transferred

o1 1 ding moventh SEPReRALS R kiR S SEARCONPBRAIE 01 o' e’ any

one of clainms 5 to 12, wherein a transfer platform is provided for
recei ¥i ng conponents fromsaid output station, the surface of said
transfer platformbeing level with the surface of said processing unit. IS

14. Appar pt UsAppagitad BBdIdimedl ial Ahylene WHRIAHR Rto 321 AR RLLIFEALILRY a5&i d
formed as part of a surface of said processing unit and said components are
transferred between said stations by said transferring means by means of a
lateral sliding movement across said surface.
10
13.  Apparatus as claimed in any one of claims 5 to 12, wherein a transfer platform
is provided for receiving components from said output station, the surface of

said transfer platform being level with the surface of said processing unit.

15 14. Apparatus as claimed in claim 13, wherein at said output station said
transferring means is moved to a position immediately upstream of said
components to push said components from said output station onto said

transfer platform.

20 [5. Apparatus as claimed in any one of the preceding claims, wherein said
transterring means transfers said components from said cutting chuck to said

processing unit by means of a lateral sliding movement of said components.



transferring neans is noved to a position innmediately upstream of §(i1i ﬂNlUUS
~ conmponents to push said conponents from said output station onto sai dl
transfer platform 20 15. Apparatus as clained in any one of the preceding
clainms, wherein said transferring nmeang7transfers said conponents from
said cutting chuck to said processing unit by neans of a lateral sliding
novenment of said conponents. i JUN 2005 17 16. Apparatus as clainmed in any
one of 't hes Pr agafiaids & AdedfiCE) B8 JMABTIELed Bt itk WIR AR Y bRtk O
recei ving conponents fromsaid prdcessing unit. 1/ Appaftatus as clained in
any one of the eceding cJgins, wherein said 5 transfer platformis
prgvi ded wit hph’g 'Isd?rgﬁﬁi‘?srfg}? EEGELVIRS SABIROREE!s fremsaidpracsasiagmnilo an
out put track nmeans. 18. Apparatus as clainmed in claim17, wherein the
direction of novenent of said conponents on said transfer platformis
transverse to the direction of 10 novenment of said conponents through said
processi ngy uni . p S aj inclaima7 or .claiml18. wherein
sai d novi EZ; n{;‘gj glla%%%%%r ?@E‘gg I ragi %Igégﬂoeflr E}fﬁsgﬁ (?edi@ fé?’l%pg}‘ﬁlfeﬁ% S
clainmed in claim19, wherein said pusher nmeans is provided to push the
sai d tonponentransfer viglatfermowarprovisgdd voth pueany ok meyingcieidhr compondrtie
said transfer platform said pusher neans being able to nove up and down

vertically ang:depld tﬁ@QOBQbVﬁr(thb@@@Q@H h¥an20 21. Apparatus as claimed in
any one of clains 17 to 20, wherein said conponents

18. Apparatus as claimed in claim 17, wherein the direction of movement of said
components on said transfer platform is transverse to the direction of

10 movement of said components through said processing unit.

19. Apparatus as claimed in claim 17 or claim 18, wherein said moving means

comprises a first pusher means.

15 20. Apparatus as claimed in claim 19, wherein said pusher means is provided to
push the said components forwards towards said output track and backward
on the said transfer platform, said pusher means being able to move up and

down vertically and back and forward laterally.

20  21. Apparatus as claimed in any one of claims 17 to 20, wherein said components

are held on said iransfer platform by vacuum holes.




are held on said transfer platformby vacuum holes. 21 JUN 2005 1212@%2005
Apparatus as clained in claim21, wherein said vacuum hol es are provide o]
prevent buckling of said conponents on said transfer platformduring their
novenent. 5 23. Apparatus as clained iniglaim?21l or claim?22, wherein cover
means is provided to cover any said vacuum holes on said transfer platform
that are wupstream of said conponents as the said conponents are noved

towards szt.d Aprtis b 3kmedQn 24ain PP AHAE SN 38idCRUTRIhb s ARY pPOVEdEd to
claims 17 to 23, wherein the surface of said output track neahs is at a

| ower | evel than said transfer .platform 25. aratpys ags clainmed in claim
24, wherein nB’éeHgng:bgc%q;%%iocfg “?&P“Hlﬁ“@@fsi R9 sé%ﬁéwnéfl rdgﬁﬁfﬁﬂns%rﬁl&é‘?ﬁibnent
reaches the output track, neans are provided 15 for stopping the novenent
of said conpomsvepenbwar ds said track when said | eadi ng conponent reaches
said track, and wherein a second pushing neans is provided adapted to push
down on said | eadi ng conponent as it reaches said output track. 20 26.
Apparatus as clained in claim25, wherein said detecting neans is an

opti cal fensor provi ded on said second pushing neans. 2 ? JUN 2005 19 27.
Appar it ushs APRATAEE i35 aldymedeinoflasmaison Tlain 28, whetedd rcoygr dneunspds
track

provided to cover any said vacuum holes on said transfer platform that are
upstream of said components as the said components are moved towards said

output track.

10 24, Apparatus as claimed in any one of claims 17 to 23, wherein the surface of

said output track means is at a lower level than said transfer platform.

25. Apparatus as claimed in claim 24, wherein means are provided for detecting
when a leading said component reaches the output track, means are provided

£5 for stopping the movement of said components towards said track when said
leading component reaches said track, and wherein a second pushing means is

provided adapted to push down on said leading component as it reaches said

output track.

20 26. Apparatus as claimed in claim 25, wherein said detecting means is an optical

sensor provided on said second pushing means.



carries said conponents to an output |ocation where said conponentszaqm¥2m5
pi cked by a pick head. 5 28. Apparatus as clainmed in claim27, wher€in
third pushing nmeans is provided for noving said conponents al ong said
track. 29. Apparatus as clained in claii®28, wherein neans are provided for
detecting the arrival of a |eading conponent at said output |ocation and
for stopping 10 said third pushing neans when the arrival of said | eading

conponent2i.s Agehetisss biiaod 9pangdnesEMgsims BDto APpwhatdis saisl GltpuhBEck N
any one of clainms 27 to 29, whereln vacuum holes are provided to prevent

buckl ing of salj Q n i id track rin S _novepent. 31.
Appar at us forar&gghsrag%gl%ﬁrﬁg&&eﬂgzd& oﬁ}lgpuégﬁf)%th{g}]t‘éhef%rsﬁé‘& CPRONER S e
substrate, conprising: (a) a cutting chuck for separating said conponents,
20 (b) a procpskedgyapickdeadri sing a rinsing station, at |east one drying
station, and an output station, (c) a transfer platformfor receiving
conponents fromsaid output station of said processing unit, and 2 1 JUN
2005 20 (d) an output track for carrying said conponents to an out put
| ocation._32. aratus as clained in_claim31, wherein the upper surfaces
of said tl‘ﬁ‘ﬁABg‘@Héf’c?(S C@‘Hf‘ﬂdﬁ’i‘& %Zﬁ’gwgﬁ‘ieﬂ“ arthird Hushingmepns 1ppeavidedn are
at the same |evel,

for moving said components along said track.

29. Apparatus as claimed tn claim 28, wherein means are provided for detecting
the arrival of a leading component at said output location and for stopping
10 said third pushing means when the arrival of said leading component is

detected by an optical sensor.

30. Apparatus as claimed in any one of claims 27 to 29, wherein vacuum holes are
provided to prevent buckling of said components in said track during

15 movement.

31. Apparatus for the handling of electronic components formed on 2 common
substrate, comprising:
(a) a cutting chuck for separating said components,
20 (b) a processing unit comprising a rinsing station, at least one drying
station, and an output station,
(c) a transfer platform for receiving components from said output station

of said processing unit, and



5 and wherein the apparatus further includes transfer neans for

transferring said conponents fromsaid cutting chuck through said “J#N 2005
processing unit to said transfer platformby a sliding notion across the
surfaces of said cutting chuck, processing unit and transfer platform 10
33. Apparatus as clainmed in claim32, wherein said processing unit

conprises an exchange station at which a first transferring neans is

~replaced by a @9condan buigps{ratk if&gcmﬂgaa%mﬁ}g&%&t l’bsar%)u@lél?l(ﬁgigi n claim

32 or claim 33, wherein said transferri means conprrs Ast one
opening defined by a plurality of walls for receiving a plurality of said
separ ated conponents, wherein at |east one of said walls is novable to

engage sai d separated conponents received within said opening and to hold

sai d separigt edAppanatirseast slaimed ifi icksith 8 &) whineen Ohé Appat §aced B 3%id ARRA{AL US
as claimed in any one of clainms 31 to 34, wherein an optical sensor t

detect the se i QW i onponent.s | unted at the position
directly over R?iugkj génlg?é rgﬁg%gér?é/\é@ﬁ f%cfe:snlﬁ&r%rfs grap%tgopgngqeeqt CalART 1S Yehd
said output tr%ck. 21 JUN 2005 21 36. Aﬁlparat us as clainmed in any one of
clain® 31 to 35d Whewes heappspaiue dirthemisshudes oranefoe chearisefor eradi fegrigg ggidof
the first said conponent is nounted at said output |ocation. 5 37.

Appar atus as comipmtnts) fay NE Rktics ARk 3 Qajd RS &IsBing? noLgs
provi de vacuum suction for danping and rrecha#?‘fg%}? glto p%%s‘?gllgéeﬁ#ﬁs Oa?%@d at
transfer platform by a sliding motion across the surfaces of said cutting chuck,

processing unit and transfer platform.

10 33, Apparatus as claimed in claim 32, wherein said processing unit comprises an
exchange station at which a first transferring means is replaced by a second

transferring means.

34, Apparatus as claimed in claim 32 or claim 33, wherein said transferring means

15 comprises at least one opening defined by a plurality of walls for receiving a
plurality of said separated components, wherein at least one of said walls is

movable to engage said separated components received within said opening

and to hold said separated components in a fixed relative orientation.

20 35. Apparatus as claimed in any one of claims 31 to 34, wherein an optical sensor
to detect the separation of row of said components is mounted at the position

directly over the junction between the end of said transfer platform and said

output track.



said output location to stop the first said conponent at the right pgobsitN s
ready for pickup. 10 38. Apparatus for transferring a plurality of

el ectroni c conponents that have been separated froma comon substrate,
sai d apparatus conprising at | east one 20pening defined by a plurality of
wal l's for receiving a plurality of said separated conponents, wherein at

| east one of said walls is novable to engage said separated conponents

recei ved Bb! higppagitds apenin@dancnycordtoblaahd3 | 16 336%&6;&%%&%@%% ina
fixed rel atlvéqural entation. Ey(r)r%t hod for handling and processing !
Q

39.
el ectronic co nen orned o n bstrate rising the steps
of: (a) separnga éi‘ c}eﬁ%ﬁ‘?ﬁoq‘%ﬁt;tg? 155 éﬁ’t‘f‘?‘?{@p@ﬁ%l{s "%mﬁfi ek OHEYL| g
sai d conponents by nmeans of a transferring neans to and through a
processi ng uniacatipa) transferring said conponents from an output station of
said processing unit to a transfer platform and 2 1 JUN 2005 22 (d)
novi ng said conponents fromsaid transfer platformto an output track, and
(e) carrying said corrponents al ong said output track to an output |ocation,
wherein séeps (b) and (c) are carried out by a lateral sliding notion of 5

sai d Eonpdhent Profips a8 dpimgd flhaax ape %%pkaue&t%l. g3 ehwhrrein ajaguupy belsssi ng
unit and said transfer platform

provide vacuum suction for damping and mechanical stoppers are installed at
said output location to stop the first said component at the right position ready

for pickup.

10 38. Apparatus for transferring a plurality of electronic components that have been
separated from a common substrate, said apparatus comprising at least one
opening defined by a plurality of walls for receiving a plurality of said
separated components, wherein at least one of said walls is movable to engage
said separated components received within said opening and to hold said

15 separated components in a fixed relative orientation.

39. A method for handling and processing electronic components formed on a
common substrate, comprising the steps of:
(a) separating said components at a cutting chuck,
20 (b) transferring said components by means of a transferring means to and
through a processing unit,
(c) transferring said components from an output station of said processing

unit to a transfer platform, and



40. A nethod as clainmed in claim39, wherein said conponents are
transferred fromsaid cutting chuck to said processing unit, thro?th@aj‘ﬁ
processing and 10 unit and to said transfer platformin a first direc i(q ,
and wherein said conponents are transfert®ad along said transfer platformto
said output track in a second direction nornmal to said first direction.
41. A nethod as clained in claim40, wherein said conponents are carried

along 15 sai d(dut puinot/imgc kaid cambohesisi i8rh]
direction. 42. (dg\ met hod rg@s clainmed in angegﬁgﬁg‘ In?}jgu g‘;ﬁ%{gg?% {ﬁ%mv\ﬂ%tpélltn
in step (b) said trt%%g(faerai ng of said conponents is done by a transferring
means conpri sing at $f%ne openi ng defined by a plurality of walls for
receiving a plurality of 20 said separated conponents, wherein at |east one

of said walls (& novabying sidenggpeacaai dosg paidadiepucoagioret Sulpat Bcasidn,
wi thin said opening and to hold said separated conponents in a fixed

relative orientatio ; . as.clained in any ope
of clains 39 to 42, va}}lefe%léi S&%na@?%g ?Cg)afle;’glmﬁlerfﬁg%%gbgyn8ﬁ?t§ragrsg%% Hlfﬁﬁ)ynsﬁfd
transfer platform bg vacuum hol es, and the vacuum hol es upstream of said
conporients are cover®d &EMNOEERENPYRENEkEl sytfacesorafasaid: suding shudkosajilit
track. 5 44. A nethod as clained in any one of clains 39 to 43, wherein in

step (d) prior to powesgingaindt amhpdenhsicr @laddeh.out put track, the edges
of the leading conponents are aligned and all gaps between said conponents

are elim nat ed.

40. A method as claimed in claim 39, wherein said components are transferred

from said cutting chuck to said processing unit, through said processing and

10 unit and to said transfer platform in a first direction, and wherein said
components are transferred along said transter platform to said output track in

a second direction normal to said first direction.

41. A method as claimed in claim 40, wherein said components are carried along

15 said output track in a direction parallel to said first direction.

42. A method as claimed in any one of claims 39 to 41, wherein in step (b) said
transferring of said components is done by a transferring means comprising at
least one opening defined by a plurality of walls for receiving a plurality of

20 said separated components, wherein at least one of said walls is movable to
engage said separated components received within said opening and to hold

said separated components in a fixed relative orientation.



10 45. A nmethod as clained in any one of clainms 39 to 44, wherein in 3stem 005
(d) a downward pressure is applied to said conponents as they nove from
said transfer platformto said output track by using nultiple pusher
action and with the assistance of vacuédm suction fromthe vacuum hol es
underneath said output track. 15 46. A nethod as clainmed in claim45,
wherein the first push is applied to said conponents to push them

subst ant i 481 y Aontathediasl claiamd, insarghohdaf cldimscEnt@r20fvhegtiavintteidf fadsai d
conponent is well beyond the edge of the said transfer platformbut one
side of the sgj ngnt 1 idk i ransfer 20 ,pl.atfor by
sai d pusher aggg‘é’%ggﬁ@l g{%dg\%m%ivxggr) aﬁ)dr gghsntafeg E %I[%FB\ i%é/dvg%’ug%ifgole%o%@r{gﬁt S
by said second pusher to ensure the total separation of said conponents
fromthe row Haeiys holesmupsiresmsi of saidsumpbnaméh ars capptedeas the cempdnents
conponents to push themtotally onto said track by said pusher, and 2 ? JUN
2005 24 wher gngve foewhad lowrtdagtd empaf tragt.d conponents is assisted by said
vacuum suction provided by said vacuum hol es underneath sai d output track.
47. ASmsthod as claimed in any one of clains 39 to 46, wherein in step (e)
said °5 conponents are held on said output track by vacuum holes as said
conponents nove along said output track towards the output |ocation and
stop theré4. 48A methdasdclammed @i apyl one of lckaims40, tovhey wheresmird stepnid) pein s
are pushed ai ong

to moving said components to said output track, the edges of the leading

components are aligned and all gaps between said components are eliminated.

10 45. A method as claimed in any one of claims 39 to 44, wherein in step (d) a
downward pressure is applied to said components as they move from said
transfer platform to said output track by using multiple pusher action and
with the assistance of vacuum suction from the vacuum holes underneath

said output track.

15
46. A method as claimed in claim 45, wherein the first push is applied to said
components to push them substantially onto said track, such that the center of
gravity of the said component is well beyond the edge of the said transfer
platform but one side of the said component is still on the said transfer
20 platform, by said pusher and a gentle downward pressure is applied to said

components by said second pusher to ensure the total separation of said
components from the row behind them, wherein a second push is applied to

said components to push them totally onto said track by said pusher, and



10 the said output track and stopped at said output location with the 20
assi st of danping provided by vacuum suction and nechani cal stoppéer?l JUN

24

wherein the falling action of said components is assisted by said vacuum

suction provided by said vacuum holes underneath said output track.

47. A method as claimed in any one of claims 39 to 46, wherein in step (e) said
5 components are held on said output track by vacuum holes as said
components move along said output track towards the output location and

stop there.

48. A method as claimed in claim 47, wherein said components are pushed aiong
10 the said output track and stopped at said output location with the assist of

damping provided by vacuum suction and mechanical stopper.






