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The assembly of the electronic components is picked up by a manipulator, held fast,
positioned and displaced relative to the saw blade along the desired cutting lines, along
20  which the assembly is therefore sawn. The electronic components are held in place by

the manipulator during sawing thereof.

Because a large number of parallel saw cuts usually have to be made in a product, it is
known to apply a separating device with two parallel saw blades which are driven by
25  two different spindles such that the mutual distance between the saw blades is
adjustable subject to the dimensions of the products to be processed and the manner in
which the saw cuts are made. The existing devices function well, but the existing

sawing equipment is relatively costly and the capacity thereof is limited.

30  The present invention has for its object to provide an improved device and method of
the type stated in the preamble, with which a substantial increase in capacity can be

realized at limited additional cost.
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separating (and separated electronic components) once they have been engaged, since it
is precisely this hand-over which represents a critical process step. Another reason for

20 no longer releasing engaged electronic components before the separating processes have
been completed is that the positioning of the electronic components, obtained with
effort, may hereby be lost again; holding the electronic components engaged represents
a “guarantee” that the position of the electronic components does not shift. Despite the
alleged advantages of performing positioning and sawing without hand-over of the

25  engaged electronic components, the present invention provides the insight that it can
nevertheless be advantageous to perform these sub-processes with individual
manipulators. The drawbacks of transferring the electronic components are more than
compensated by the advantages which this provides. The operations with the
positioning means and the sawing means can now be performed at least partially in

30  parallel with each other, which will result in a considerable reduction in the cycle time
of the separating device. The positioning and sawing have heretofore taken place
consecutively (serially) so that the cycle time consisted at least of the full time required
for the positioning plus the time required for the sawing. According to the invention the

sum of these two processing times no longer defines the time required, but the longer of
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20  connect the device in optimum manner for other connected equipment.

In a preferred embodiment the separating device is also provided with: cleaning means
for cleaning the separated electronic components after they have been processed by the
sawing means, comprising: a washing system for washing the separated electronic

25  components using a cleaning liquid, and a cleaning manipulator for engaging, carrying
and displacing the separated electronic components relative to the washing system,
wherein between the sawing means (A) and the cleaning means (C) at least one transfer
position is defined for the purpose of transferring sawn electronic components between
the sawing means (A) and the cleaning means (C). It is here also possible in a preferred

30  wvariant to opt to incorporate between the sawing means and the cleaning means at least
one (second) lay-off position which is accessible to the saw manipulator for the purpose
of laying off sawn electronic components with the saw manipulator and which is also
accessible to the cleaning manipulator for the purpose of picking up with the cleaning

manipulator the sawn electronic components laid off by the saw manipulator.
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20  cleaning means (C) and the inspection means (D) at least one transfer position is
defined for the purpose of transferring cleaned electronic components between the
cleaning means (C) and the inspection means (D). This (third) transfer position is
accessible to the cleaning manipulator for the purpose of delivering cleaned electronic
components with the cleaning manipulator and which is also accessible to the inspection

25  manipulator for the purpose of gripping with the inspection manipulator the cleaned
electronic components delivered by the cleaning manipulator. It is also the case here
that in a preferred variant at least one (third) lay-off position is incorporated between
the cleaning means and the inspection means which is accessible to the cleaning
manipulator for the purpose of laying off cleaned electronic components with the

30  cleaning manipulator, and which is also accessible to the inspection manipulator for the
purpose of picking up with the inspection manipulator cleaned electronic components
laid off by the cleaning manipulator. Alternatively, the inspection manipulator can also
hand over the electronic components directly from the cleaning manipulator so that a

separate lay-off position is not present. These additional measures again make it
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for sorting the inspected, cleaned and separated electronic components after they have
20 been detected by the inspection means, comprising: at least two transfer positions for
inspected, cleaned and separated electronic components, and an inspection manipulator
for engaging, carrying and displacing the inspected, cleaned and separated electronic
components to the different lay-off positions, wherein between the inspection means
(D) and the sorting means (E) at least one transfer position is defined for the purpose of
25  transferring inspected electronic components between the inspection means (D) and the
sorting means (E). In accordance with the steps, already described in the foregoing, of
unlinking successive processing steps into separate processing steps (to be performed in
parallel), the processing cycle of the electronic components can hereby also be further
shortened. The electronic components to be discharged can be placed as desired on

30  carriers (trays) or thrown into a container or waste bin.

The present invention also provides a device for separating electronic components,
provided with: A) sawing means for sawing the electronic components, comprising: two

parallel and rotatable drive shafts with saw blades mounted on the shafts, and a saw
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20
The operations with the inspection means (D) and the sorting means (E) can now be
performed partially in parallel with each other, which particularly in the processing of
batches with many products (this will in practice generally mean smaller electronic
components) will result in a considerable reduction in the cycle time of the separating

25  device. Heretofore these operations took place consecutively (serially) so that the cycle
time consisted at least of the full time required for inspection plus the time required for
sorting. According to the invention the sum of these two processing times no longer
determines the time required, but the longer of the two sub-cycle times. For the further
advantages reference is made here to the advantages already mentioned above of the

30  unlinking already described in the foregoing of sub-processes heretofore coupled in

series in separating devices.

In a preferred variant the device is also provided with: B) positioning means for

aligning the electronic components for separating before they are fed to the sawing
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with each @bh@bnentdHos BepdedtinCaldad positidhidd@aRpeaRs FoGgdinPakehrsg antit h many
products (this will in practice generally nmean smaller electronic
conponent s Yisplacingrtbe glicetromc goraprsntidpiagsiparating tdativsrio ithe eamerswdicecini ne of

t he separat] ice:.. e r rat | C secutively
(seri al yy e EReflhel ) bAFRE BRI LRLEA] A PhR R RE; T
requi red f @ositios peddfinod fqalthispirbesctdfiansfettitigrtael pdsitiordrcldcignicAot@onknig t 0
the invention the sum of these two processing tines no |onger determ nes
the time r@§byscadhe pasttioniig mepgdP) atd thesaving Magihs £k atn the glectrgpic t he

further ad i t :
rent i oned nnparar ¢EAERASS FAPNAADAAIE 0 MEnRUNAH faRpa LESy
sub- pr oceso€Spdseioat Thoadvaotgpd edransfes elr¢agy described abatei angonkevigemsealized a
preferred variant the device is als rovided with: B) positioning neans
Por al | oni o Y BlRe B E Teampohenpl FoPoStplbiTnguBis ey ar o f od
to thejgawipigimans, conprising: at |east one canera for detecting the

position of supplied electronic conponents for separating, and a
posi tioni ng mani pul ator for engagi ng, carrying and displ aci ng the

el ectroni c,conponents for separati rel ative.to.the canera; .wherein
betvieen t hd SESTPIISHT M ahISHE RS Aiubioied Rt G) SIEANEE MR for Clealpl o e
transfer pegd ddp@natddsel@dabhirednipehciteft@URBOEE e Ok prab&E&! by Mg shWmgPosi ti oned
el ectroni c conponents between the positioning neans (B) and the saw ng

means (A). DR§as rormeEsaR et MAgHRE SYstib Briavishing the eppiatadralgespBicrcomPPROHS
i pul;at i_pul optional |y vi f R Th
mani pul,a Orus#ng ar@éyn&gl 4, angg el %H@lglr%aélﬁlg%gr %0?¥n%aggnr$2 ggrlgég? Ong 'N€

advant ages of “trans r'ea esc ove ar nrealized in
sim | ar nmanlisptacthgeht scpahged ¢lanthér cdnifpmeiits eclpw t itkenwaghinppdyiseul, atherein 0 t he
saw mani pul ator. In yet another variant the device is also prqvided wth:
O cl eani n@eesAdhs BviRg BaMsH) e theeeanieggeass 61 pdrst 0%%&?@@9@“% er

they have BeglifyGERs ﬁgrpgye $ﬂ?an§@f¥iiﬂggseparated electronic components between the

sawing means (A) and the cleaning means (C). It is also possible for at least one transfer
20  position to be defined between the cleaning means (C) and the inspection means (D) for
the purpose of transferring cleaned separated electronic components between the
cleaning means (C) and the inspection means (D). In accordance with the steps already
described in the foregoing for unlinking successive processing steps into individual
processing steps (to be performed in parallel), the processing cycle of the electronic

25  components can hereby also be further shortened.

For a coordinated relative control of the aligning means and the sawing means the
device is preferably provided with a central control unit co-acting with at least two of
the positioning means (B) and the sawing means (A), the cleaning means (C), the

30  inspection means (D) and the sorting means (E). Use can be made of, among other
parts, the above stated cameras for the data feed from the central control unit. The drive
shafts and the manipulators of the separating device are of course coupled to drive

means.



means, conprising: a washing systemfor washing the separated el ectronic
conponents using a cleaning liquid, and a cl eani ng mani pul ator for

engagi ng,woantyiossw7and di spl aci ng the séparated el ect r orce/NIQNPOSENS S
relative to the washing system wherein between the sawi ng neans (A) and

t he cl eani means at least one transfer.posi.tion.is defined.f t he
U pose. of THERLPE ot e nipiPlins & et RRoRPLBE bl CheS finedi ™ iElos i ng
means (A) aRdsdladdseT pabitiBRaNscchaky oftheirﬁaraﬁb@gop@&ﬁigbé@fomfngadf aneast one
transfer position to be defined between the cl eaning means (C) and the

i nspect i on ofrergtien (sherebyrhighh ang gerged shaggofirelanedlepinimlgy cl eaned separ at ed

el ectroni c conponents between the cl eaning neans (C) and the inspection
means (D). In accordance with the steps already described in the foregoing
f or unl pnkiFag tiRUREESS bY EchingChabNg cotmPpacrtNfothe Reparitidyalkevipe deessi ng st eps
(to be performed in parallel), the processing cycle of the electronic
conponent s PESHOWEE BKyNHFABPIE o fged PRsitiingF ff‘éa@@.thq:%lﬁﬁamé‘b%ﬁfﬂli’%lﬁfl‘é@fr el ative

control O stiifaild @MALpIRARS AL AR 18 BYH AR DR iHEV LSS Preferably

provi ded wt tra unit co-acting wt east two of the
posi ti oni nglisckans staByn.and t he sawi ng neans (A), the cleaning nmeans (C), the
i nspection neans (D) and the sorting neans (E). Use can be made of, anong
ot her parts, the above stated caneras for the data feed fromthe central

controljgunifthe sdNBatilgd #QiRIREERLANE thhehaTB PRIV} Rlodulaf sthlt€urs GPRLAL) MY
device are of course coupled to“drive neans. At 1 east one of the

mani pul at orestentthoy efegrredshyy therpositwetammedns 4B ythawvwingmicay (Aar thk cshning t he
saw bl ades. The posit.i onal. accur of .t he mani pul ator durin rformng of
S erat; SIS (G Mshib e Sy D) abd oo BrlRohfins Th0ke S o BH L T, e
pur pose of sheRekingdy & 84¢dsOECindBARAN GRS, twthiéhBasePaindic ridagibl cRplche

posi tioni ngr means conprise a feed position for feeding the electronic

conponent s Hherdsayvgcaof agodslar ensgaptanatre sgndied degistis; wtarehapaepbicp] e f or
i nstange w ette dis. ' ratj evi
prefer 35 y nH}il}l %ﬁgﬁﬁﬁactsag%oﬂg%%%g%ﬁ%% a%%%e}aggo\g Pa SlgtSS ﬁrgg[ ”?r%f 69%3?3, ﬁ/li) %SY?{e ext ent
t hey are prisentainddehiph ieladintlipgimplans moBjfy té betaas raguiresns. [tAy of t he
cl eaning nmeans (C), . the inspection nmeans (D) and the sorting maaens (E) are
acconmmodat €gurse desirable here that, to the extent they are present, the positioning means (B), the

sawing means (A), the cleaning means (C), the inspection means (D) and the sorting

means (E) are successively coupled to each other in series. It is also advantageous for a

20  transfer position to be defined such that it is accessible to the manipulators of the means

(A-E) adjacent to the transfer position.

The invention also provides a method for separating electronic components, comprising
the processing steps of: L) following positioning of the electronic components for

25  separating with positioning means, delivering the positioned electronic components at a
transfer position, and M) re-engaging the positioned electronic components for
subsequent separation thereof by means of sawing. Forming further improvements
hereto are the additional processing steps of: N) delivering sawn electronic components
at a transfer position, and O) re-engaging the sawn electronic components for the

30  purpose of subsequent cleaning thereof. Another addition relates to: P) delivering the
cleaned electronic components at a transfer position, and Q) re-engaging the cleaned
electronic components for the purpose of subsequent inspection thereof. And forming
part of yet another application of the method are the processing steps of: R) delivering

the inspected electronic components at a transfer position, and S) re-engaging the



successively in at |least two individual franes, which franmes can be

rel easably coupl ed. The advantages of a nodul ar construction are sinplified
| ogi sti cswointoamsdvangeabl e nodules in tHe case of mai nt ecamNic0@NE0414
breakdown, and so on. A device is noreover thus obtained which is
relatively.sinple to nodify to tomer requjrenents. It is of .caurse

desi rabl ¢ HEPEERSECTQEe olraterpr PraymereolrBSaem LRgBeret St i reans
(B), the sawid@r ARaRSe 1Hdhod$ hat & iSRRG I¥EIBIRS 0 Ghartentthe cydIs BaRtdfene means (D)
and the sorting nmeans (E) are successively coupled to each other in series.
It is al sosepiaiedgsisasthisgesudting mribe advaptpspt ilowdy dessaibebabayed such that it
is accessible to the mani pul ators of the neans (A-E) adjacent to the
transfer position. The invention also provides a nmethod for separating

el ect r ofi ¢ Ie adgidoenhSpresdmviecstidigalidpropides e sssthngl ot egparaihg elebtrbaic| owi ng
positioning of the el ectronic conponents for separating with positioning
means, del COBPPRIL: KEMPEENE thsruacessiBe stepholc N drpvritgtsavaclegtronignst er

posi tion, - i . ket |0 i r
Bubsequent Coopart T ANERdE Bt ARE ) HOPRETIAL LA B oRTONF i hehR

i mpr ovenentfer the petposasfsubbeuaddottingrthérepli ddwsgissifledteepse dic prbhessiegi veri ng
sawn el ectroni cf‘(c’l[g nents at. a tr? sf rggosi tion, angﬁog re-engagi ng the
sawn ol ect AP B Ak 2ot tipipg 8T [i6rl5L N GO BRBARUBR SRS S R t hor eof
Anot hergadgititigRing h@h& AchiRirinB)thdpdditiHck R&cEbBSic ¢b BPBRG1E£4 Q@GS C
conponents at a transfer position, and Q re-engaging the cleaned

el ect r oni ¢ positiporradiM) feeangapiog therpeiiened clscimegoenporicntsgecsubseruehter eof . And
form ng part of. anot her applicatign of .the t hod are the processing
steps of L rriahbrRRER Re PR sef R 8 Borteb RrelSbasoRhhl M PROE SRR or
position, angs&: N)etcEgagi AGntd@itnaReehidnelteet 4 @i sterposEonent ©)fer the

pur pose of subsequent sorting thereof. It is the case for all these nethods
that it is chstenythgsawn plestrenic sopenants faetheywrnose pheubsequenieclemdng at i ng

devi ce,<thi Sul:t ] ' - e ' . In

addi 1 on,  thebE HILhPe G BR BUFILPRET R RLUCATRER) AO-BI0HE. i ng

el ectroni c ctran@beiedttanic aanfuncsisaga thesfarmeriva) agl Qf ephgading Me deinktder i ng
sawn el ectroni c conponents_at a transfer positjon, and S) re-engaging the
sawn el ect reg*ﬁfreméc‘iﬁjfﬁ’@ﬁ’é%’tt%foffébre RUROsE Of pfsedusnt waprediqn dinrcad Fipplhe at her eof .

Al 'so possi bl &, fecq a@sroeoetéﬁ@%sgééﬁcﬁﬁﬁ-{H%gidalttl%ﬂﬁtpﬁgc'eséi)lg Et%f)é mggel%f-n%itﬁ’éﬂ ng of

the el ectroni c conponents separating w
inspected electronic components at a transfer position, and S) re-engaging the inspected

20  electronic components for the purpose of subsequent sorting thereof. It is also the case
for all these methods that it is hereby possible to shorten the cycle time of the separating

device, this resulting in the advantages already described above.

The saw manipulator will in practice be moved above the saw blades. For this purpose
25  the electronic components must be attached to the underside of the saw manipulator.

Such engagement on the underside of a manipulator can also be applied for the other

said manipulators. Different solutions can be envisaged in practice for this purpose, a

practical solution being the engaging of the electronic components using underpressure.

30  The present invention will be further elucidated on the basis of the non-limitative
exemplary embodiments shown in the following figures. Herein:
figure 1 shows a schematic top view of a separating device according to the invention,
figure 2 shows the operation of a separating device even more schematically than in

figure 1, and



positioning neans, delivering the positioned el ectronic conponents at a
transfer position, and M re-engaging the positioned el ectronic conponents
f or subsewoento/mspar ati on t hereof by neans of saw ng. YetTranavdasoqueferred
variant has the processing steps of: hD delivering sawn electronic
conponents transfer POs iti sawn el ectronic
component s TOrE i TneeE g ol BeuBlEneteda e Bt Re bR BN s °F Ur her
possi ble to provide the processing steps of: P) delivering the cl eaned

el ectroni c conponents at a transfer position, and Q re-engaging the

cl eaned el @é&l}’f@)ﬂnsbo‘ﬁbﬁfﬂméﬁw of p separsimglovisedeviueh basmqdeat aSﬁm@wﬁf i on

thereof. Finall S%ea? @% Iﬂgg 581 %{e%ﬁ’% @ gl@é’ﬂlfzgﬁ%gn \MiCté hl{lg&%tl&g%eaﬁ

processi ng St e |ve roni'c CONMpo nts at a
transfes paesadkooing naans @)). F@%E@g&gbﬁ@nﬁhenym&ﬂﬁﬁmpdb&ﬁﬁﬁ%mﬁﬂM@WmQHMQ@entS
for the purpose of subsequent sorting thereof. It is also the case for al
these met hé@sVi€Wat it is hereby possible to shorten the cycle tine of the
separating device, this resulting in the advantages al ready descri bed
above. The saw mani pulator will in practice be noved above the saw bl ades.
For this pul@gbheeictdempeheds £ dor s@pﬂmﬁlpg)amrmpplrodsat a eedgtosiich8do q)ositihleing

under si de of the.saw nani. at or e t on.the undersi de of a
o bl st oo 13} oo BB b o5 A TBERERTE AP g R G Di 1 erent
sol uti gps %@Rm@§4eNMi&ﬁg%ﬂhbBoﬁﬁ@&&&ﬁ@mﬁ&fh&@Hﬁe%%EB@%Ecu&m@E&&bbﬂ&ﬂ

sol ution being the engagi ng o he el ectroni c corfponents using

underpress@m@abqhedgﬁesmnd7ﬂmmémmponcmnmbn@élsﬂmmlmﬁ0§MM@fmam@dﬁ@n the

basis of the .non-l.imtative exe r. di ne o) he f.

oo r oo LPalRR s TR HEorE, GER R aR R TRk B kR Gotifoh 8 "ag ..
accordi ng tafd fFdtetolsawaIpth&ins (A). s sws M@aﬁsf(ex)qasels@wd@@w@ﬂh tHoSF6RabAL | NY
device even nore schematically than in re 1, andfigure 3 is a

per spect i véawibdagepd latlﬁewh!éb'id@ecamﬁ@cﬂﬂélfﬂ@t VTR Cpi estoration bkt 13A4. Fi gure 1
shows 35t O%aw :%V\fngi S‘:[p@ar ﬁtcla&grn&i?e t%@)saav %M‘y (ﬁ@#ﬁatﬁe aﬁggﬁ%é}»&n A&k é y of
. cleani hg

sawi ng freans i oni'ng neans |nspe i on
means (D) abthpsodrit |1aghdmhere(ﬂils whb hatehte bsakgiedfa minitel bfiitnys 4lbeg saw
nanlpulatorgygre nat sggmm in this top view. Electr%nlc conponents 2 for
separ at i ng P#dss $hiplgl ineFdesto arivg @b Aesdtict Mg divisigb dihg iPaftiaHy sawn

electronic component 16 will here also have to be rotated in order to make transverse
saw cuts. The processing cycle of sawing means (A) is usually longer than that of

20  positioning means (B), cleaning means (C), inspection means (D) and sorting means
(E), and is therefore the most critical operation from the viewpoint of capacity

maximization.

Once the sawing operation by sawing means (A) is completed, the fully sawn electronic
25  component is placed in the position in which the partially sawn electronic component 16
is shown in the figure. In this position (the second transfer position) the fully sawn
electronic component is handed over by the cleaning manipulator (not shown) and fed
to cleaning means (C). Just as for sawing means (A), positioning means (B), inspection
means (D) and sorting means (E), multiple solutions are also known in the prior art for
30  the cleaning means (C) as such. In cleaning means (C) shown schematically here the
fully sawn electronic components for 21 are washed and dried in successive steps. From
a third transfer position 22 they are gripped in a chequer-board configuration 31 (also
referred to as “odd & even”) by a very schematically shown transfer manipulator 32,

and moved over an inspection camera 33. The electronic components (still in chequer-



means (B) of separating device 1 and are subsequently detected with a
nunber of caneras 4. Not only is the position determ ned here, the type of
el ect r oniwocorpose@nt can al so be determlhed. The el ect r eoirvicaypenant i s
then laid off at a first transfer position 5. The el ectronic conponent is
then taken,up fromthe first transfer Lt 5.and fed tg saw n ans
(A These PEaicRa ke s tsp BREFD6h aBfitlarein nbPaiafis S SAfegrale 11,
12 whi ch an@d&al &l Abskcrioh atsta BY. ARsPRAthpcHR! BE bRBtréMatéSpdrdntsl 4.

Sawi ng neans (A) in each case nmake two saw cuts (15) in the Eartially sawn

el ect roni c acomputeith pEtiermwa the feurthmmnsfopippsitiomye Fremghe itedsigr number
of tines al I 11 ] riye.at g. i trix

di vi st on. _ PhansE Sl AEalceonhnetts MITs ot b B ATEOL AR LYe 1o
be rot ated suljeartd@ic provioad e déteand dah sdHsgawd ¢orh Suitabiielaprodtgsiiondt IGY2 be  of
sawm ng nmeans (A) is usually longer than that of positioning neans (B),

cl eani ng nd@AYaiE)Rred Fepecti on means (D) and sorting means (E), and is
therefore the nost critical operation fromthe viewpoint of capacity

maxi m zati on. Once the sawi ng operation by sawi ng nmeans (A) is conpleted,
the fully dawnfigireelso simw sdenpondht thitssapligr@dansiA) @sposingimeans Bwhi ch t he
partially sawn. el ectroni c conponent is, shown in the figure. In this

oS t Lon ( CRAMSECGAI (o ASPETRRGSHS ) kR T i hnere rBSP R B & omponent

i's handgd Q¥firalRY¥nidl&int!BanhRIoRRNI Rk B9 Eufphied wiRQWdImaich &4 tho ¢l eani ng
means (C). Just as for sawi ng neans (A) osi tioni ng neans (B1%<ﬁ’q I nspection
00

means (D) alnfcregmrogegsingamasns; Bt almomhpiséﬁgnl(fmﬁrcsmcabenmlas o in the
prior art for the cleani nmeans (C) as such. In cleaning neans (C) shown
schemat i calf?vaﬁée]?lé&%gee?i??g‘fva§% el ectroni ¢ conponents for 2 1 are washed
and dried in successive steps. Froma third transfer position 22 they are

gripped in a chequer-board configuration 31 (also referred to as "odd &
even") by &igusey sBewbarstraetdy thy septeiting dexivs fle provided puithataprin@meansr{d ) noved

ovet 235 SGEELA AR EAIETD, DB gh e O GPIRERE S b o

pl at f or m 34s s@itcditvembadodesads) wikersiachne ecthsipecimmnenl aey auppgbed Afafeed f ul |
i nspection the el ectronic -conponilrébsw?ra?tﬁnoved ith platform34 to a fourth
ARt

transfer p@SptiPRAYEBPOSIIRG MEISI PR8N BR8TPToYAN 36° taken 8Y ¥ Foni ¢
conponent s e REEKEIEH & MPsa3hs hignd B! P AkQforde dorAftfhents are

subsequently moved over to cleaning means (C) at the second transfer position 62 and,

20  after passing through these cleaning means (C), move over to inspection means (D) at
the third transfer position 63. After passing through inspection means (D) the electronic
components move over to sorting means (E) at the fourth transfer position 64, and there
leave separating device 1 from a discharge position 65. The overall processing cycle of
all successive processing steps normally amounts in the prior art to 40-70 seconds when

25  encapsulated semiconductors are sawn into typical rectangular BGA products in the
order of magnitude of 10 x 10 mm - 12 x 12 mm, while the processing times of the
individual processing steps are considerably shorter. The residence time of the
electronic components for a specific situation of use is thus for instance 20 seconds in
sawing means (A), 8-10 seconds in positioning means (B), 18 seconds in cleaning

30  means (C), 15 seconds in inspection means (D) and 12 seconds in sorting means (E).
The cycle time therefore amounts in this case to 20 seconds. It is particularly
advantageous to substantially improve the utilization of the relatively expensive
separation unit in order to achieve a maximum output; for this purpose all sub-processes

other than the separation have a shorter cycle time than the separation.



subject to the previously detected data, displaced to a suitable |ay-off
position 41, 42 or to a waste area 43. This figure al so show schematically
that sawiwg 2neans30fA), positioni ng nean$2(B), cleani ng WeaNd.2008)050414

i nspection nmeans (D) and sorting nmeans (E) are all coupled to a central
control unit 50. This control unit 50 is supplied with information fromthe
di fferent processing neans, but also controls them (for instance by neans
of feed f OFF?H_@' 33R6WHY pbepetibaciewas ) sepiafbg BevicSTRWepaRSid @slidey7ot he
separating device 1, provided with saw ng neans (A), positioning neans (B),
cl eani ng nmebersSY Q)Y Integpies PP EGRISANSD)L . saing aroenh (2. kA (Mang 43,

successi ve. - nra , 2] I |.C t plied at
o Foed posi TP SAREORERS 33 ant MRk S S ) il % PR SR E e

t her et hsougimnigiletot @kieir owar a positdording ShnipuRRST76! a ROS hahpolaborl7 7Dy sawi ng
means (A). The el ectroni c_conponents are subsequently noved over to

cl eani ng nmeiABINgEyaniuldtpe7S 8B dRPCEoRTEREPUlRieE V& Ribtha gortige gnangyuager §Padsi ng

t hrough th i . Ty vV, g i ] at the
thi rd-tr anaror et PaitEar b BRIBURL phTAPRERACN, SRR D) the
el ect r oni ¢ 7€pctponentsansoise ispartionaneos 74 agd seans meh)s t ofichae faiatlyhbutr ansf er

position 64, and there | eave separating. device fr di scharge position
65. The ovéﬁgﬁpmangﬁggFﬁ%‘&?ﬁﬁgfﬁ?Hﬁ?ﬁd%ﬁ88@§§i6@3§gggéssing st eps

normal Iy anmounts in the prior art to 40-70 seconds when encapsul at ed

sem conductors are sawn into typical rectangul ar BGA products in the order
of magnitude of 10 x 10 mMmm - 12 x 12 mm while the processing tines of the
i ndi vi dual processing steps are considerably shorter. The residence tine of
the el ectronic conponents for a specific situation of use is thus for

i nstance 20 seconds in sawi ng neans (A), 8-10 seconds in positioning neans
(B), 18 seconds in cleaning neans (C), 15 seconds in inspection neans (D)
and 12 seconds in sorting neans (E). The cycle tine therefore amounts in
this case to 20 seconds. It is particularly advantageous to substantially
inprove the utilization of the relatively expensive separation unit in
order to achieve a maxi num output; for this purpose all sub-processes other
than the separation have a shorter cycle tine than the separation. Figure 3
shows a perspective view of a separating device 70. Separating device 70



successively integrates positioning neans 71, sawi ng neans 72, cl eaning
nmeans 73, inspection neans 74 and sorting neans 75. Said neans each
conpri se wepsalsioel y a mani pul at or of ﬂgeir own: a posipCirmNL2m/oseni pul at or
76, a saw mani pul ator 77, a cleaning mani pulator 78, an inspection
nanipulatorl79 and a sorting mani pul ator 80. In the separating device 70
shown in t 'gn?ﬁgure the positioning neans 71, sawi ng neans 72, cleaning
means 73, inspection means 74 and sorting neans 75 operate serially, but
are separated fromeach other by the individual manipul ators 76-80.C ai ns
1. Device flor sd&saicstiphsgparadog ﬁ%ﬁﬁf@ll@:é‘?@mﬁspmﬁw@dimﬁ@ with: A sawi ng
nmeans for sawi ng the el ectronic conponents, conprising: tw parallel and
rotatabl e drive shafts with saw bl ades mounted on the shafts, and a saw
mani pul at or f orA)sagag mehns ¢a@r sayimotharcaompadbog:ntd) eodpeghg:oni ¢ component s
relative to the saw bl ades; and B) positioning neans for aligning the

el ectroni ¢ conponef¥ PrgHelseddptataplegirysmsppies W%léya\&bl@d%@owae A theawi ng

means, conprising: qind S} sa%ﬁ#agi?{{ﬁfcﬁ f&oéngqgi‘hﬁ 5'5&'9@%{?19.&@3?4051{”%8@6 of

C
supplied el ectroni c conponents separ at i'ng, ~and”a position
mani pul at or for engkgiroge compondngychnde i thplsaeibluges;edel ect roni ¢ conponent s
for separating felative to thg)cinera; erei n bet ween &hesgosltnging
means (B) and tHECSLHRRRG MRaanOr AARNILE theeSeqroBCOMRPRETE forsgRareingbgiare
def i neqqf or th@mguﬁ@gggogmagﬁgméﬁg&ﬁ[agn@g§&£ioned el ectroni c conponents
bet ween the positioning neans (B) and the sawi ng neans (A). 2. Separating
devi ce as cl ai med inhlegdtanencamere Harr dattcding tedpasiontmdsupiied gbogirorici s al so
provided with: C cleanin ans for cleaning the separated el ectronic
conponents after tﬁ89PW5W%‘§§8ﬁ“BW8§*?@ed by the sawi ng neans, conprising:

- a washing syste magﬁéitiwﬁiﬁg inRGhifulRosRP ah@icalt, eArefhs ORd gisplREAGARNt S using a
cleaning liquid, and a cl eaning mani pul ator for engagi ng, carrying and
di spl aci ng t he sepé&lestreic components for separating relative to the camera;
15
wherein between the positioning means (B) and the sawing means (A) at least one
transfer position is defined for the purpose of transferring positioned electronic

components between the positioning means (B) and the sawing means (A).

20 2.  Separating device as claimed in claim 1, characterized in that the device is also

provided with:

C) cleaning means for cleaning the separated electronic components after they
have been processed by the sawing means, comprising:
25 - a washing system for washing the separated electronic components using a
cleaning liquid, and
- acleaning manipulator for engaging, carrying and displacing the separated

electronic components relative to the washing system;

30  wherein between the sawing means (A) and the cleaning means (C) at least one transfer
position is defined for the purpose of transferring sawn electronic components between

the sawing means (A) and the cleaning means (C).



el ectroni c conponents relative to the washing system wherein between the
sawi ng neans (A) and the cleaning neans (C) at |east one transfer position
i s defi neatofero/dobm@7pur pose of transferrithg sawn el ect r orce/NIQOPOsENt S
bet ween the sawi ng nmeans (A) and the cleaning neans (C).3. Separating

device as clained in claim1 or 2.,.characteri zed in.th he .device.is al so
oy ovi ded it h Bl Smpe R fop e iRRa Pkl BAEUC R o at o
el ectroni c aeomRenest witkf t er they have been processed by the cleaning neans,

conprising: at |east one inspection canera for inspecting the cleaned and
separated el ectroni c conponents, and an inspection mani pul ator for

engagi ng. car 4 g0 lhSRLaS] gL, fleaned: e GeRRLAE Blect ront

conmponents rel at I"on~ carer a, e etween t he cl eani ng
means (&) and tbepomspedidr divyriRanbednProcdssddesthe olrenihg anahe cop@sibihgon i s
defined for the purpose of transferring. cleaned el ectronic conponents

bet ween the cl eani AblCAEAAS IPRSClRAFAMRE ToRsRedting A demisd epy separatesbpar at i ng

device as clained i, .g0ic 2% bgn%nisogﬁgoi ng clains, characterized in that the
device is also provi 8e vvit%l. sorting neans for sorting the inspected,

cl eaned and separ atedhspt@ohrmoaiipulatonfooregigng fchreying ey dispMeinp elencletaicéct ed
by the inspection neans, conprising: - at |legst two transf.er positions for
i nspect ed, cl eaned? ‘ﬂﬁepﬂ% PP ORoBRRtE TR IR S 19SPSSHRR S RS pect i on
mani puljgt or for engaging, carrying and displacing the inspected, cleaned
and separated el ectroni c conponents to the different transfer positions;
wher ei n betwigeann betevcem dyedeanmg mesan C) @)d thadhspbaionantans Phetderst ¢ at | east

one transfer sition . efined for the.purpose of transferring inspected
ol ect r ont ¢ eBHSERHED Qe 0E0Ffhe riiesEet P depts R e "Sor 1 ho
neans (E). compbeaitLigetivedn thePREALE Agtafd AT dndThEinGRTHON aithss (IPr ovi ded wi t h:
A) sawi ng neans for saw ng the electronic conponents, conprising:

15 4.  Separating device as claimed in any of the foregoing claims, characterized in

that the device is also provided with:

E) sorting means for sorting the inspected, cleaned and separated electronic
components after they have been detected by the inspection means, comprising:
20 - at least two transfer positions for inspected, cleaned and separated electronic
components, and
- an inspection manipulator for engaging, carrying and displacing the
inspected, cleaned and separated electronic components to the different
transfer positions;
25
wherein between the inspection means (D) and the sorting means (E) at least one
transfer position is defined for the purpose of transferring inspected electronic

components between the inspection means (D) and the sorting means (E).
30 5. Device for separating electronic components, provided with:
A) sawing means for sawing the electronic components, comprising:

- two parallel and rotatable drive shafts with saw blades mounted on the

shafts, and



two parallel and rotatable drive shafts with saw bl ades nounted on the
shafts, anda saw mani pul at or for engaging, carrying and displacing the

el ect r oniwocorpose@nts rel ative to the siw bl ades; D) i nepeaii2an/oseans for

i nspecting the separated el ectronic conponents, conprising: - at |east one
i nspection canera for iQ%quHinﬁ)the S%Parated gigctroni cgqﬁpnents, and
an inspection mani BOFYEEFREIOLRE SIS SHFYDR AY AR g8 BiadsHig Ehe
separ at ed el ect r onicempONRANRREISe ieihdlshwBlddes;t he i nspection canmera; and E)
sorting neans for sorting the separated el ectronic conponents, conprising:

- at |east two Driawpsetean pewistpomspecng fepapatied clesreenie spmpordfponent s, and
a sorting nanigggﬁhghgfor engagi ng, carrying and di splacing the separated
el ectroni c conponents®to different transfer positions; wherein between the
i nspect son neans ( B leadi@dnt idpseiohicagiciiefon mspdctingthd @psitedregectroniost er
position is defined for the purpose of transferring the inspected separated
el ectroni c conponeSPEPHNRed?l t he i nspection neans (D) and the sorting

nmeans (E). 6. Separati i i 1 i ; ized in
t hat the device isagpg@&%gﬁéﬁﬁggﬁaffﬁgeg?g%ggf%%%hghgdﬁ%g%éﬁgg%{aIigning
t he el ectroni c conpgnrentdelbdronsegangdnenty rélefior © thheypatien tadetapatdhe sawi ng

means, conprising: at |eas one. caier a for detecting the positi.on of

suppl i ed el ect PS%P‘@“&;S‘FP&B%&%SQ“%F %%@aaﬁa&tdiﬁﬁ OB R AIBST -G MPH e

mani puhgtor for engaghigwo G@hdt RBitRAY feH SPArael BRclrbific 8bRpLEQR GnLOmMpONent s
for separating relative to the canera; wherein between the positioning

means (B) and the sawitimg manamiatonjor ghgdgaes camyieg endidisplecing dis tepanateds
defined for the purfo§e.of tran%%ﬁykbg% %Qe B@sitLoned el ectronic
conponent s bet ween “THEHHSPPPON g Ot ENSIERRCY YW s ani ng means (A). 7.
Separating device as clained in claim5 or 6, characterized in that the

device is
wherein between the inspection means (D) and the sorting means (E) at least one

15  transfer position is defined for the purpose of transferring the inspected separated

electronic components between the inspection means (D) and the sorting means (E).

6.  Separating device as claimed in claim 5, characterized in that the device is also
provided with:
20 B) positioning means for aligning the electronic components for separating before
they are fed to the sawing means, comprising:
- at least one camera for detecting the position of supplied electronic
components for separating, and
- apositioning manipulator for engaging, carrying and displacing the

25 electronic components for separating relative to the camera;

wherein between the positioning means (B) and the sawing means (A) at least one
transfer position is defined for the purpose of transferring the positioned electronic
components between the positioning means (B) and the sawing means (A).
30
7. Separating device as claimed in claim 5 or 6, characterized in that the device is
also provided with:
C) cleaning means for cleaning the separated electronic components after they

have been processed by the sawing means, comprising:



al so provided with: C) cleaning neans for cleaning the separated el ectronic
conponents after they have been processed by the sawi ng neans, conprising:a
washi ng syetzerwdosso7washi ng t he separ at edoel ectronic CONPOMANIRB09LS0ANY a
cleaning liquid, and a cl eaning mani pul ator for engaging, carrying and

di spl aci ng the separated el ectr.oni c.conponent |l ative to the washing
system  wher ei n et WREREREER Py SHIEES P Tegionts rang s aRRE 4 Q)
| east one transfer cRaginiliQbid endef i ned for the purpose of transferring
separated el ectronic conponents between the sawi ng neans (A) and the

cl eani ng means (-C) a canggpeanapulagr (e ¢hgaging camengsed displeriag icpeparated
characterized in t - e transfer 111 | s defined between the
cl eani ng nmeans (O gge%lté&%lﬂ88]?1%%621?%6%%@%%%% “l(%%@hé Sf‘ﬂ?rh’e pur pose of
transfefsring cleaned separated el ectronic conponents between the cleaning
means (C) and the inspection neans ég). 9. Separating device as clained in
any of t he “hsray8etager fhe sawingdRedns d e e g clsaningdpcaph Ok Jsaseonesrstsyi ded
with a central: i ~actl ; -of itioning
nmeans (B), tpt6 ﬁgogggv&%ffé%%em;ﬁge %Q&t fglglg ggﬁ}gﬂ%pﬁgﬁgle%%??ﬁtcﬂgglg%@gicti on
means (D) &dertvdchehsamtingmeasaAg af&Eihe d@nifgepeanat(Chg devi ce as clained in
any of the foregoing clains, characterized in that to the extent they are
present, the positioning neans (B), the sawi ng neans (A), the cleaning

means (). gt he gepst QR RINSIMEPIn @fith ¥ h@asAitbling IaRRSat(&st He
successively coupled to each other in series. 11. Separating device as

cl ai med i n t@ansfeopositiva it defnpd hetpvednahersleaniha meene(G) 2ed therinsfreatiommeansnsf er
position i fined such that.it is accessible to the mani pul ators of the
eans (A B ARERIDRS R el do ART SR o oS Riy B Beas
clai ned i ncaayin@fimdane (¢ anagné ﬁgp@dﬁahmangga)r acterized in that to the extent
they are present, the positioning neans (B), the sawi ng neans (A), the

cl eaning nmeans (C), the inspection nmeans (D) and the sorting nmeans (E) are

ggﬁolr)n;qgiat @d S lé%ﬁa%ﬁt?ﬂg"c?év&’wi a4 c?atlrngc? ﬁlse}nytovf(fhé. fb%gvo'ngguﬁgm{s[ @ﬁﬁétctemg& hl frames
that the device is provided with a central control unit co-acting with at least two of the
positioning means (B), the sawing means (A), the cleaning means (C), the inspection

means (D) and the sorting means (E).

20  10. Separating device as claimed in any of the foregoing claims, characterized in
that to the extent they are present, the positioning means (B), the sawing means (A), the
cleaning means (C), the inspection means (D) and the sorting means (E) are

successively coupled to each other in series.

25 11. Separating device as claimed in any of the foregoing claims, characterized in
that a transfer position is defined such that it is accessible to the manipulators of the

means (A-E) adjacent to the transfer position.

12.  Separating device as claimed in any of the foregoing claims, characterized in

30  that to the extent they are present, the positioning means (B), the sawing means (A), the
cleaning means (C), the inspection means (D) and the sorting means (E) are
accommodated successively in at least two individual frames, which frames can be

releasably coupled.



rel easably coupl ed. 13. Method for separating el ectronic conponents,
conprising the processing steps of: L) follow ng positioning of the
el ect roniwocormpos®mnt s for separating wi th positioning meamsyL20®loseasi ng t he
posi tioned el ectronic conmponents at a transfer position, and M re-engagi ng

the positiqgped,el ectronic conponents for subsequent. separation therepf by
reane of | Sat ng e S R R R PR T s D3 i N MO SA T UBY t he
processing st eps fefowily pgtibMBs bhhe TROFoRL R6MbOMiInGs LORRRRRMESvied a transfer
position, and O re-engaging the sawn el ectronic conponents for the purpose

of subsequent ®P&HANIAg NoHBY. delivermy thapesiincd slesiranigsempanasitsedt i tiapsfer
characteri Zedﬂ%}ﬂsﬁi&? a%ocessi ng steps of: P) delivering the cl eaned

el ectroni c conponent’s at a transfer position, and Q re-engaging the

cl eaned5el ect r o) ©-chgagiog ertwsitiohed Electpini pastp@iens Ubiselseitnt sappetdd on
thereof. 16. Method_as clained in claim215, characterized by the processing
steps of: R déhsedbydgcansef $avdpect ed el ectroni c conponents at a transfer
position, and S) re-engaging the inspected el ectronic conponents for the
pur pose of subsequent sorting thereof. 17. Method for separating electronic
conponent s,14combethed mgcléihedpn okes 3B nchasbetpeizal by N pdedessirg stogs sfawn

el ectronic co ts.at a transfer position, and_.S) re:-engaging the sawn
ol ot roni ¢ conpOhENSriFe s ECH oM RneRt AL £ B RSEERrEI her eof . 18,

Met hod 19s cl ai pdelcResdid he dwn CRBEGGE 86 hp&EEnRYOF R RFREESBLMeRIEPS of 1 L)
foll owi ng positioning of the el ectronic conponents for separating with

posi tioni ng meatesningdéhdreadr i ng t he positioned el ectronic conponents at a
transfer position, and M re-engaging the positioned el ectronic conponents
for subsequent separation thereof by means of sawi ng.19. Method as cl ai ned

in claiml17s50r Méhodadldatearnh 2Rt by, dhagadteAL&BBY 118 pRéRBsin@fteps of:
P) delivering the cleaned electronic components at a transfer position, and
15 Q) re-engaging the cleaned electronic components for the purpose of subsequent

inspection thereof.

16. Method as claimed in claim 15, characterized by the processing steps of:
R) delivering the inspected electronic components at a transfer position, and
20 S) re-engaging the inspected electronic components for the purpose of subsequent

sorting thereof.

17. Method for separating electronic components, comprising the processing steps of:
N) delivering sawn electronic components at a transfer position, and
25 S) re—engaging the sawn electronic components for the purpose of subsequent

sorting thereof.

18. Method as claimed in claim 17, characterized by the processing steps of:
L) following positioning of the electronic components for separating with
30 positioning means, delivering the positioned electronic components at a transfer
position, and
M) re-engaging the positioned electronic components for subsequent separation

thereof by means of sawing.



N) delivering sawn el ectronic conmponents at a transfer position, and O
re-engagi ng the sawn el ectronic conponents for the purpose of subsequent
cl eani ng wbensas3020. Met hod as clai ned!$n any of the clpairma.2000/05@414
characterized by the processing steps of: P) delivering the cleaned

| ectroni t. a.t f i ti d - ing. t
cl eaned el ot r SRESE G BmBHuL EPED 57 eR 7B sBRuc AP R LRIt Sl o
thereo f . 21. NYRlhoimSsaghaldtadnicrtogipyndits dtherlstr pBsifidn, 484 characteri zed

by the processing steps of: R) delivering the inspected electronic
conponents at &)IEEASTERS hesiwh electremie canperengrgadiciyrnase of sphsedicad
el ectronic congﬁﬁgﬁg§héégfthe pur pose of subsequent sorting thereof.

5
20. Method as claimed in any of the claims 17-19, characterized by the processing
steps of:
P) delivering the cleaned electronic components at a transfer position, and
Q) re-engaging the cleaned electronic components for the purpose of subsequent

10 inspection thereof.

21. Method as claimed in any of the claims 17-20, characterized by the processing
steps of:
R) delivering the inspected electronic components at a transfer position, and
15 S) re-engaging the inspected electronic components for the purpose of subsequent

sorting thereof.



