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Devi ce and nethod for separating el ectronic conponents
The invention relates to a nethod for separating

web@chsoni ¢ conponents and to an associ at ed der¢T/AL20Dv@50228

separation of assenbled el ectroni ¢ conponents has

verse appl i s.are the dividing of
RiViEh 350 BB RY BB B ERS I Gupiints o 1o o
| ead frames or boards) with optionally encapsul at ed
el ectroni c conponents. O her exanpl es include the
dihe ingrmidgororlaies-te ainespd @p sanratingpiccgpnigicogipaadiedys an

I nstance conprise channels, m xers,

$$g§538%g8£$fu5|on chanbers, integrated electrodes,
punps, val ves and SO forth Such apparatuses are

eneral ly only ver mllinmetres In size, where
3 hepeparagion of 6??? ledig CfrP’élﬁ&O{néWé‘?fﬂs ]FEbSrqlYFé?e apphcatlons Examples

erih@&ﬁ’f[dnﬁga%f @?fers[?ar a sngd Qerfelfke(afégg i %3&) Ras 1b4Y frifies or

nown net lon use I's ma a rotating
beand B Ivatheoption bl lyvbncahsutldted plectdance sorﬁmneptso@is:s exagnesinclude

BB G HEREL O coe R Moyl A HOFat B CHbY isagee comprie
Mngl's shlx@ Pseﬁjtofa%kt aliffMGoh @hatﬂi'lf‘ersc' We@la%@l%le%ltr@@& bﬂﬁps valves and

desired cutting |ines, along which the assenb
sthoridf Such mmtusawe ekearioaily scmﬁqdomélnn@tr@rl@ snze,l therrﬁn there

%ea %ont%]funtg grl%n?ﬁ Swafﬁ% (@g%h%% g@r t10 V\ﬁj]gﬁeridgr}egr:oenoth%ﬁéndltlons, in the
Rl nedihae RS k&fagatdh usb & rﬁh@;xiﬂaqata@mg QP BREAB kg thdGhich the
however nmean that it is no |onger readily possible to

Aoddcts e reegepune atcsamvh thyragle The afsabdy of the glegiipmic components is
?fgﬁ&l ﬁﬂqb}t Qi u’ﬁq élﬁ?a{gl 9&1!1 81ts§1r ecf Ilgﬁtrﬁ%g el I%e %1\2 ?)lalfiﬁ %ﬂ)ng the

I S” pur pose, |ch ave e renoved
deyrad atttiag liats, hlvag ediigothe Bﬁ@mbﬁUShhérefolréSSm Thoekowetic

| eave residue behind on the electronlc conponen and
fQnRONCAts gFe %6‘3@1 s Rlaggers die pagiilatpg dyring spwagy er@gé'ax fpeans of for

ﬁﬁ%ﬂc@gt)ﬁﬁlhﬂleséﬁﬁbﬁ ﬁ)r@er §hb 91 Uin @Rk ‘3? tﬂeha@eclﬁ%ﬁi@rbo IEonents do

device with additional conponents such I nsta
h@Wq:m:r olchi figit Uns to fomger feedifyopdssiblrto |hnkbthc t:ompow}mt ierplace by
urce in the case UV fail is use nd a washin
BipaRth ot s exrroee e S P ptegTrusga PR pose
GARSIHAQE APbErehRGEE A& sePar&@ST SF: thd BEmpdHcak! S@h fol€can moreover
E@esent invention is to provide an inproved nethod and

v¢ teidpe belhad oy e decaton qomnonentpra@éﬁlms & ol conrsphund¢sirable. It

| east the abov sta d probl b revent ed
Bl iP b R R B DA o BB F R PP b R

@dﬁlﬁ(btfh@ doﬁlﬁkﬁfén&%ﬁa{ Qd f(b@ idseintd1@n Piidolingainit forl the foil, an inspection
i nvention provides for this purpose a nethod with the

erriae Y isewice & thecarediHdotl és used, and a washing system for removing

residue. This results in a considerable increase in costs.

The object of the present invention is to provide an improved method and device of the
type stated in the preamble with which at least the above stated problems can be
prevented, and with which a greater separating precision can be obtained than according

to the prior art.

The invention provides for this purpose a method with the characteristics according to

claim 1. More specifically the method for separating electronic components according



10

15

20

25

30

claiml. Mre specifically the nmethod for separating

el ectroni c conponents accordi ngto the invention
w@eoopns®es of placi ng an assenBl y of el ectr oni BCT/NL2006/050228

conponents on a nanipulator transporting t he

| ectroni.c co tor al an
i GEINERic faREaT Ot Satth fn b M ERERAARHopl Srgiflets ona
AR P BforoRhNspP@Ink itid ¢1¥ctRIn@NE reptinkhtd Gvithi the snainfpuldiér along a first
t hi ckness direction thereof, and transporting the

preFing glof W@éb@ﬁ%aslég@bldﬂﬁ gutihrongh Oﬁlamaﬁtﬂllata&ngatu&n@ lgpes in the
DEGORS A EL P BB P B RS i o

Byingpslatdr al@igen @eondiéungng toel aep ahmthmtmgclmed |ansgsetveretl lBmost
i nvention intg two sub-processes, rein in the first
&Qplstcbe @8 p%tfﬁfral?lgtw@trtetqlthx ol W@EFt iviging thp seraraionypccording

tdthe 1&%&1&?@%&@ B&stdiew gl ﬁ‘thecﬁ'fst ML e S fi first cutting

wher eafter r|ng t akes place in the secon

swbeys onlggwrttyly metanke ofserablyedmredhe demedguttmgllmes twlhtwﬂer final
been f?ﬁ?d pOSSIE|e toda oid the use adhesi ve .foi Lith
W EHBR EREhPIaCH BT sqepyd it 8 ROETRgY IHE™y 8511 pepnd puling tool, it has
BERALANd PG sBILGIaSbRANhe b &F a@he?s‘i)vaol%ﬂtvt/lﬁﬂ)'uﬁﬂlllé’acfv@fsely affecting the
el ectronic conponents of small dinmensions. The depth

teplivhp Ethe seraggamidision.shis atsplparttoylaasiytfm gleethanic components of
thiﬁgpeéﬁ dlrectlon in the first processing step is

not P ed is thus possible for instance to nake
acut with a depth of 10%to nore than 90% of the

t hi ckness. This depth preferably anounts to between
Bhoslemb tewhich ftha asscrably dkpastal oguttim thegBiskigsp gireqtionyg ghe first

BEER A s LB B 9y 5501 e
bﬁ/lﬂ%ad) neppthbe Qﬂ%m;]f the ﬁmbkﬁﬁdsl Ehiis QfﬁNg(t@faﬂbE/I @ﬁbLﬁ‘iﬁS to between

t t
5 %%taﬁe%é% &btll% t@@%&aﬁéﬁé 58@%3 by ﬁé‘ﬁt ﬁ%ﬁﬂoﬂgu it e 8r3antages of
HaendBoY &ébﬁﬁ%‘to"ﬂlé l’lVbﬁ]tld?lr {R6d b{cu Ptgr&gﬁﬂﬁ{lfesi Ea typical

el ectroni c components wth 1ty of linear
applie ot :ssc&baihag Qife (Qudd Flag Ntododaﬂ) asaetdbltyhzetthmﬁuq:kmlea;t ai850 s
pl ane for this pase.

di spl
55 'Spglﬁ gtes Sf:otr}ggffSE}rléStea 9 étt&tl%ofiﬁ)&rtﬁéﬂppm ator in

the pl ane in which the mani pul ator is displaceable.
Saw cuts can thus be made in different directions in
Thenaspahidrywitfin elaedts omispo dinpdeerns; conifoaents otithta pigrality of

.he el ectroni conponents through for insta
Eﬂﬁ% MOyRMGRLs ﬁ&’&‘g @Ctt%g @9@5 ?Hfr %e é‘%anémﬂaéﬂrglﬁg t%%ﬂ% in a plane
[Rlat b¥Soko nt iR %p§@1¥¥119léis% JRABleIH rdthe (RSSemBLMR i @1"e pihe in

rotation. Before beginning a separating process the
wmnmpmtamomuban1béwumgpbh£8dwwowaandad&mgmpbsmﬂﬂﬁmﬂﬁdnanmns

S SRPrBly HaTr TP H o e Sl Sufiig B b EabenT aRporens
hrsuphaBe thstafc@9vUalvaatl dag HeQgddeii® ﬂlefd%en‘tﬁw aest Ale of 90°

relative to the saw cuts made in the assembly prior to rotation.

Before beginning a separating process the manipulator can be displaced to a loading
position for loading of the manipulator with electronic components and, after
performing of a separating process, be displaced to an unloading position for unloading
thereof, wherein the loading position and the unloading position are separate positions.

A part of the handling of the electronic components is thus provided by the manipulator.
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thereof, wherein the | oading position and the
unl oadi ng position are separate positions. A part of

wo b@7loasedt i ng of the el ectroni é conponents i S PAOIINL2006/050228

provi ded by the manipulator.It is al so advant ageous if

at or noved bove aw | ade Th .
L“Se%lts?g e a@%?%ﬁdh%ﬁ#%a“m}% tobe nﬁ%Vlﬁ’ £ 8V<‘r %‘F S?‘ﬁi%%adﬁﬁ f%lSse%eC”"mc
espdirntdnelest 5& dRuafed tthethEBlirpusk ah Qe urRrstdd GFaRY mahipuRebr. As

above, an advantage of the invention is that engagi ng

@keaﬁﬁétaéq%@wwm rorpsrd s inyertionrs thaf erfaging electronic
oeneﬁﬁ%o‘ééﬂot%%%r%%h&%rde%ﬁ'cgﬁ’ logrr e?é‘cF{n si d& e manner, for

|ns ance ressure
eﬂhndimﬁm;mﬂkthﬁuﬂethod according to the invention

the assenbly is transported for partial severing in

the thickness direction along a first cutting tool in
hha@gﬁrf@d%%ﬁ &RSF R etﬁ@d"ﬁ&hﬁfiﬁg toRRE ﬁH%ﬁtl(Etﬂﬁe asse1nbly is
ass y according to the invention is only partially
senspped] foy phitel saerid adbs tlackhesshdireas s alohy atfingroaftorgdool in the

sy e e s20 Pl o fattihe ASE T PRAdReRa O i Brvisdtgon is only

Bziru@l‘l*;h §86Ma tyQhé s bREAGI @meda?sselﬁﬁgah&sfoee dA 48 RWRBShole,
paral el Saw cuts must usual e made in a

ﬁm@@mbly can bescaappp helgrin atage,-if éerStrh@ M/gtﬂiOWdtangste maka Iuse of

e G LG 5 8%t oS UL o P BEL St Ry be

4@ ird zhprodh(hen Reppedpridtest Amegetbastwentihinao pamoldh &@eficthod in a
i s adjustabl e subject to the dinensions of the

pAPSEIUAE defis Wiihdwe Parafgl wmoblades diamby twe dilfsretth spindles such
fi'ﬁ\.”[h% lfltnft ?’?1 t%ﬁ Betwdel (?het Jﬁgv 151‘{36@1 lﬁé (alh%%tﬁg g’@oj QCGE ttél\ﬁl% Yimensions
Bt ades des

e saw een set, e sa are
af splpawivndtsrfet protsseint and be mmﬂuﬁt whioh ther aeessd arg nfade. Once the

BT H@%a?eea%{yaé’ff%%5%“@1%%“%af’e%‘%“ae”%@&%%%%@”%rqc@%ﬂaced
fe”é{%ttb ‘%}{é dﬁc‘ﬂﬁ%} aﬂ\@&ﬁv\%ﬁ’% ertﬂﬁ‘e @ﬁ’gb&' @%@rfbﬁmh

I n the oes not hav to be
PEphiEne dAB oddjtipe} lagyankegeall rtlmuiythmh dioadieg tathe veeniion is that

f ta in th
PERIgRe SEPRRD S TP Tt Baha iR g AP ! defrdv e o be
teplReEeS @Myl N order to be able to handle t he

el ectronic conponents after the strip has been sawn
through conpletely. Both in the known nethod and in

alrﬁ,ré/hl %8%%(20%(?' n tile kt he | rgoﬁ?sgt | oatré]se:;]ﬁa ly,sfgr 1nstan(€/\e/nin the form

bm Qg his (ﬁaitdmfaﬁgedtdiﬁa fonlv Hfﬁé fdms atéRKary in b@sr PERMble to handle
Eal‘tl ally sawn through). Because in the known netho

hsiclechasic cABPEBYHY iy thpestii &8s becreawR yhrapeh @méretﬁkm B@th in the
B L TP RSSO 00, L DALl RRES,
tarstripeattod utt haa beeruclvnthglugh (dreinfoe tlmtuw&moﬁ hfier it Basteen partially
sawn through). Because in the known method a foil must necessarily be used, the drying
temperature is limited. The method according to the invention does not have this
limitation, whereby drying can be carried out at much higher temperatures than is the

case in the known method, which increases the production speed.

In a further preferred embodiment of the method the assembly is then transported, for

the purpose of almost complete severing, along a second cutting tool which comprises
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case in the known nethod, which increases the
production speed. In a further preferred enbodi nent of

wo b@7oetobod t he assenbly is t hén transported, POT/NLI®6/050228

purpose of al nost conplete severing, al ong a second

tt ool, whic rise east a .
hlads PR 1R sl RS HBE hRRR Rl s ERR R R e R Rer boam i
tasied alog mﬁ Ml Bre6df prictet c@hﬁfggufeb evlardif dehic RS thr&;ght fuRtBer. It is
l i nes, erein these are cut through further. It
alse pogsihda impractics oy the d4sercbaray totiedisphased by daring ¢ seen Vthe surface
JL SRR Y oS N RSO EESH 1 gt g fouso
gHedfset heand eyl @er&fralfydﬁd.b&ho@efn duble tHad gercub@gmingk hie fully severed and

neral |y be chosen such that the cutting lines are
ﬁmaﬁgﬁ@@o Ertberefognyhe Hie sepasadteh I“y*s haw s SP ORI grgqyding to the

ﬁ‘ﬁ@ﬁtﬁ(ﬂlt t%ddd st thie %iegtgv(\ﬁ\f&fus ak E%(ﬁllt aty %Q‘l %he Qssembly is
|nvent on to adj ust the ept the
heiseversdightht tatkrespdirdction. lofsuttha cas sempleye $epamoon can then be
sever e thickness direction. In.s a cas .
S BrEDY 2 hP et PO cRR HeHT 6 ShaPRasIBhebaipRa e cuting
RRQC eﬁﬁ,Imgarﬁ&ﬁ@rm@&ra%ge&d@%&ﬁ&ﬁ@msymbﬁj (RE PR MDelectronic
the cutting lines. This is particularly advantageous
edraporchis) edsdihp 9f 4 mﬁ@tmebebretﬂe tagyer sl eteéectwpkwﬂtetlle layer. The

onponent Ie | ayer
GRAPOTE: i YnsopP R casteh e Bty b g Pt Bl s
forshsdiee b acapitidel ayekartcdane fngivelyeorpfletiytr, ifdt iAsthide Stceramic
processing step, for instance by a saw bl ade,

St elas is él?entmetlalléfl cat thyeuah Brtherttiyen lnggy beams wherpafisr shipcanal
?el?%‘fahlgmsg &MH?& B?B%%klhg']tﬁ%%gtr e (,Iult %lllrloﬁ%ﬁ:?etr {Ul%%q ha further

aser fter t
&ﬁpamgébﬁﬂnﬂﬁngbﬂakﬂbﬂmbyuheeabnﬁgahmEmpHyﬁmmLhyoammngswp1s
cut-through ceram c | ayer. A further advantage of
S1bNY VAT Beqdasaiscs By 55 171561 GRE bl knawi msii Wherein water is
FisBiRlal ForRoBRRP6T MG o8 BRdL Thi D0 MELER \ARE AL e USRHion
titeof vmls pessmtet intl the drus cemirated) ele{:trdzmce cc&apo@htxd@hese therefore

wat er at east

o109 G820 Al et PRbShnftond Shadtich bhisdipbiiF adlional cost
GRITANERL Bly SR pHARERITT QLR Qudify mleqfrésefﬂt @bferred

i ncreased fenperature after separation, which entai
eiblodimeniad ! thovcthed dceriding ¢ dicohyenties does 1 hpvethl@scdrswmck
reduced quality. The present preferred enbodi nent of
the nmet hod according to the invention does not have

trha reffrasdleatdodinhéht ehehethed k&drdind adihbemientibveisrobbA0®@rized in that
according to the invention is characterized in that

theirst qugttngcteekanﬁghft P FHtint 0ok e oRdh e S e ef thgagsembly.
-t
20 HIF RN AP, AR SR TRy B, it sons

bathitipufiat ard Iale @dft@nb etitting heol f thissinhadudng the spedand precision of the

cutting tool, this enhancing the speed and precision
Bf°°¢HRe process.

In another preferred embodiment the method is embodied such that the first cutting tool
and the second cutting tool act on first and second surfaces of the assembly. This has
particular advantages in the separation of an assembly comprising multiple layers. As
already stated above, a multilayer assembly may comprise layers of differing materials

or a combination of differing materials. A typical assembly comprises for instance a
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I n anot her preferred enbodi nrent the nethod is enbodi ed
such that the first cutting tooI and the second

W@ poviosspot ool act on first and’second sur f acesPOT/NLI®6/050228
assenbl y. This has particular advantages in the

f I i Sj | tipl . :
REPS fid S0 S L R AT ohn P by FaDR Ta iR Rgh GG Ryer. This

GRINRItysieallyapevRle@ivitlhi A doRtidy e Mfee bf el Obr Mstance copper. The
conbi nation of differing materials. A typical assenbly

veHoriaseqdimg o thedpygngien asthen @@Wﬂ%ﬁowmra%@d pryaking with a saw
P OSSR F B8P AT T8 e or
enaalbst iwerciragher sueffacmtcihbsenﬁﬁ fwhidisthamrecee gpgevhichléud be cut

nmet hod accor di ng the invention is then

HRHSDEE008Y ¢ say &fqdédlnweﬁm P§CSRING SigPSREMdf@aregponding
gétfe%% fﬁw &ft@*s%ﬁbs%ﬁ%tﬁg/ttﬁa&f %%@rr Egaﬁ@?oﬂilét b8 surface of the
ept

roma first ‘surface e assenbly, wherein
adsambbfurlfraﬁeelbilﬁomﬁethe|fmstwhrfa¢1: 1\l e caitieg ldaptk estentiingh

et bl Ge gt 8 ths it R eiftrng Pufrinss

Fﬁfyeéaﬁ’l’ué}%aﬁl BeScu® %@ﬁ%ﬁﬁ&% b?ﬁqz%ei’\béalﬁl fre a@§ﬁftaé%%ﬁfmf situated on
ffoma second surface "of e assenbly - preferab

Iy
tepogindsutihes. A fusthersaﬁVﬁmge of thi nisthpdageeriding tedpstivention is that

G TR RBR PLPLEN e b B RS Rt Db utes
ThisGhukRst Bl 1©Uheahehatii ¥ €bryin&asdel posdihle drdnas etirfR@amd@ineance
advant ageously situated on the second surface. A

therupper susldeanioayé raddtiviehecomlisaigd Aerewrwithg laser ke - which is

hflé}llggruen c(art t%llgﬁ)ténﬁ %?gc(?g?ﬁlstﬁ ??:@B(grtg rsr]itl e 1? té?éellawer surface - to

sbtafnareb&vel'yr Binsothscutineliehi 8 kow Blado - meach ik thlag.hly tuiiableffor this

i nst anc ssible from rface - for instance the

pypete- 4 ‘rSfr s In pilitiopal %E’Flg’tﬁtB(/é} PRIGRHIRS ed for ms

with a |aser beam- which is highly suitable for this
purpose - and fromthe opposite surface - the | ower

$hert avefurthtiadobttages in ehatetoediyg swootthod atcsrding to the saantion in

Qalraf gl% Fég@@‘ﬁ@ﬁég%&?%ﬁgu Ufnlgg%ﬁﬁ{ ﬁ?rts ;;1!2) PR ng%hlckness of the

5d¥Bh @ BRAL@tdoPICutAMEMEKAESR i§ UAdREH0AOUALHNAAE Titkhess of the
characterizing the nmethod according to the invention

(mrmah)actuﬂmt&h@m@qler@ sceni GRmebe swface [oé thcj assambdyit It bmpmes possible

1n t?l S. Vgal. ftf e?)a?alr]; Lo 1hg sCUtst | Wl'fuccilkzpress Ofr lt 31 G[iuch are
PG PSort™ SRt 8 hsmiies oM iR R Qirels e

bff&ttfbt pknasshafw or(gOtﬁE Hb}ﬂh)theﬁrwﬂ' Thig chn B@faﬁ&d@b&sfor specific

seen fromthe surface of the assenbly. It becones

PRIISANS. i n this way to obtain separation side

surfaces which are not purely linear but which are

of fset, for instance hal fway al ong the depth thereof.
Ahbthecpmrfdnedfeabodinadalt ef fhermap@tedmymrisappf the @‘Jrsi;t@nﬁing tool cutting

thtaﬁ'gstﬁpulrttg{g t@&?g?% glPrggé)l} t opﬁ)yﬂ r01r1r1€ z} 1ros‘([:j su% ac as a?%s a first
cutting depth, and of the second cutting tool cutting with a second cutting thickness
through the assembly a number of layers from a second surface. In a particular preferred
embodiment the second cutting depth herein partially overlaps the first cutting depth,
whereby a number of layers which have already been cut to the first cutting thickness by
the first cutting tool are subsequently cut through again to the second cutting thickness

from the other surface by the second cutting tool. By selecting a second cutting



10

15

20

25

30

with a first cutting thickness through the assenbly
froma first surface as far as a first cutting depth,

wa@pah708s500he second cutting toof cutti ng W th aPCPNDZIHG6/050228

cutting thickness through the assenbly a nunber of

f f | i cul ar .
e b b ikane SHE3EE e aSeRrhg! S8 finis sprapgpent can
Pk bt dblayhe@ Ve K érgREmp18 endnh &Sk hich! id progidee Rhth .an\Wa s S} ¥fetably
nunber of |ayers which have al ready been cut to the

eondgetivaaysrighiehprokndessaleng atpeast onostideiglativadp theanderhang

e t t [ 1Q. '
PP SSE ool h PO BAR0 o f BRI SERAG S LR fayer on
bodide Bitichgreteddenglightiyaeatide muht unddriyigkaeasic@r paisee layers.
than the first cutting thickness a separated. . i
eMAeIABRANEN D FH@B;?@W}%AW iR Bk EPhadtingmihickpgss into an

I . .

S EPLS RO e By B OHCBEHE LR oMl qrosponding to the
tamst lagoethgkdess aldaubseguernlyt dvetingnilem|thd otgerd sgeeing thSlmgfers as

conponent can for instance be a chip.with a S
Bis AT pRer B apine ay Bt BRI icat bt St MG ssdigh is ereater
Blah G fidée £ B1iRS I¥&nb Q. the underlying ceramic or plastic
| ayers. Such ctonponent is then obtained by first
cutting to a first cutting thickness into an assenbly

in .saw bl ade as far as a first cutting depth .
B8 DD Ol DEaP gfePlse Bt bt bbb i Ekdls s described
anclaislibis Sy BldbYic€ bdrhprikgs b 1088t e a8l B&ons caEing Mddds Wwhi
| ayers as far as the copper |ayer using a | aser beam
pssogialsd doe means Phigast one ey laii fencarsy g e dirplpgiagan
Eég?mﬁ)lgrogt{ele%ﬂ% "c%gmi)g#lé}héqr%%astweT? fhe! cﬂ%ﬁ‘%tt%)&'é‘, (ﬁlv%(?neans for
refateés to a device for separating el é&ctronic
tamgponegtitse aanipakharriabed thafisk antting fool Sudihthat thewdsembly is cut
conprises at. | east first and second cutting tools with.
e Béaar&alib_o%% aH&ne fpcy igdt thirracsuliicpiraiisreot apd drive
fRRhAY R Eaﬁ’s'ﬂgrtﬁl' SRL AGh#DLIaA} o ecH@ katoRd c@[hﬁ% IdoPBhch that the

conponents 'relative to the cutting tools, drive neans

twting hagssporimasgfullysevaed.pul at or al ong the first

cutting tool such that the assenbly is cut through

only partially along cutting lines in the thickness

Al freetrk@BmbbEhRAT of BRAeHEd ¥EnpRRNE A cufin@ASNN tHeMBrm of a saw

t he mani pul at or al ong the second cutting ool such

blade. Arnghes prafemesl ¢rbrskmeanteconipimset a sagbid/cyneioatiin the form of a
referred.enbodi nent. of, the device ¢ rises a fi

B Pl B B TR E e Do e d LR iRaF AR M ST For e

pdwehekeetbredThodidmes s Matmbittesdvanise&aideritetabbg: inaedpect of the
in the formof a |laser source. Further preferred

Bwodianenitingae dedesdiicBed in clai ms 14-17. For the

advant ages hereof reference is nade to the advant ages

descri bed above in respect of the nethod according to

The finosiemdityot the device according to the invention can for instance be obtained

in that the manipulator is displaceable in two horizontal directions and a vertical
direction and is rotatable in a horizontal plane. It is also usual and efficient if the device
also comprises a frame for supporting at least the drive means and the manipulator. In
addition, the frame can also be adapted to comprise a loading position and an unloading
position, control means such as a computer, sensors, controls, displays, cooling means,
cleaning means and so forth. In an advantageous embodiment variant the manipulator is

further located above the cutting tools. Waste material will thus not be able to cause



10

15

20

25

30

The functionality of the device according to the
i nvention can for instance be obtained in that the

worov7psdoat or i s di spl aceabl e | A two hori zont al PCT/NL2006/050228

directi ons and a vertical direction and is rotatable
ual ;E\

ity PR g iR bl o Ra B Poar Ll Bt § Rgpoved
fieasthe Efé@tr@i’ﬁt ¥EMPBRAS BNde bheithedHaPréd or . I'n
addition, the frame can al so be adapted to conprise a

IoaBicfradosantdhe é%ﬂcealﬁ Pl Wiy 2 pregsuringfeongeline@ianism with
fka Sféj'rc&‘et@}%nﬁng ﬁfon o%?ﬁé&&%puﬁ%? &él?ﬁhée tp Qhesaltﬁ‘ﬁgsrools
cool'i’'ng neans ea nmeans an
Eﬂmambbigammﬂaranipodhﬁne rbbcame Jcatthintyhi@ thafirsppioaéssrngl skep, it may be
further | ocat ed above the cutting tools. Waste
Rercesenato Ripsipely delsrmpge thseuimeslepth oldhe B%‘ﬁl)ﬁ“r‘mc h
di sruption during the separation, and contam nants are
(partially) renoved fromthe el ectroni c conponents by
Altthowla\hb tlaticoaabrdiog ©ahe investipr ehdrreedstuatddantcotmipect manner,
vice.i ovided with suring/ contrql chanism .
Sy sbBLR bl e PaR o B P GEAdsH o pa e, i
BRI PHhaA@E IS lt@&ﬂa\‘zﬁ:tér&etatﬂ:évfé@ tabdAdink ‘P@J[h% invkiAkisn '1r§"[h‘§iC it
particul ar i nportance because, certarnly in the first
mmmsgs arﬁgstgnép se¢€tndrmyt WbemEﬁésﬁmtymtt @Ompemsgéleﬁst a first
%l %laSS 14 e(f Cﬂ' $ fl at the pn%aqr} T go C n nd
H%L?g? d&ViCe cc% X ng o T r%%%tt" h an"sé
gRrpiating ah askehibl OMNPEtionBidRGIone i el @ive thitliesfirsedfting tool, and
second cutting tools are for instance _arranged on the

dAYRMEINSHRr transpering e maviawateyalong thofishettie o] suchghat the
ASHHBE, B ERGRMDE oh8 Fou WEIE b ek W el hicERIP 1SR
terpl sesvigteih easicend dmtsdonqmtsés atdedsodbecond butting tool with
associ ated drive nmeans, at t one mani p tor for
espiyicAgryn Bcars pl lsatt age aﬁm ‘?bePS/C%’W“ég %rtc{ Jplicing an
Qﬁ%ﬁl}e&te&tc’f hitcbi goﬁ&@ Rk Ehe%HE&ﬂd%tth‘%Ql)ol Qrmjdrlve means
drive means for transporting t e mani pul at or afong t
fartsnspouting the mam;pula;oncztiomgmb sectwdaattmgbw siich that the cuttmg lines

bt B (i Pt bihee RS g bou

PRl ssRRMERps SsarAtlyliLd&ired (RRERRYG EldibtTBr f9@hcdMvhdh the speeds
associ ated drive nmeans, at |east one manipul ator for

ehthe ywograsashing SiiﬁsahﬁfWg an assenbly of electronic

conponents relative to the second cutting tool, and

drive nmeans for transporting the mani pul ator aI ong the

ewane ke gai@0bl suehh debatk alddeofipbibésnganspitesyg afe@ns for

almost fully severed. Using such a device it becone

dirlaripg tha psirtdbrssyercs 6%Sﬁm|§?Yo‘bfee§%th§1°sq0§ﬁ§m§@ﬁ) HPHY téP ;ﬁrst to the

éJcoHc?ﬁhl'E %c}ﬁta*a'e%cp fihd@e ﬁﬁélh‘c}haﬁ %vin% e tﬁeﬁﬁﬁlﬂ%e?%%& e Rtween
peeds of rocessi ng & urt her

ﬂfeeﬁraranddha/w:olachprooéssmngcstepa tﬂepamellﬁbes/eredmmntﬁ,}e gan be

transPort [ (?goerreans fo

integrally teste cause partla[ severing results in electrically isolated packages.
Depending on the final product size and the method applied for handling the partially
severed assembly, this latter can be supported for the second processing step by means
of underpressure by being placed on so-called vacuum cups. Another option comprises

a support in the form of a glass chuck, or an inexpensive wafer tape.
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di splacing the partially severed assenbly of

el ectronic conponents fromthe first to the second
waizior/o3Bech a device has the additional advant BOENLEmE/050228

in the neantinme - between the first and the second

RhORRRY MRS uiy bRRELLhEu Ko PG SO TIARI b

exengll @6 tehitedinhantd Sohatif thdRukRapSigiPepeRreing on the
final product size and the method ap Pl i ed for handling

fiperedashowa pisghogeaisrier] vigwselihe {irst ppit 8 4 devies acegidlingeto the
g ted for the second processing step by neans of
erpfessure by bei ng placed on so-called vacuum
ﬁgm 2 sAnat hsthampiticaop cewprfitbesccand upipof 4 dévicd dveoddirgno the
of a gI ass chuck, or an inexpensive wafer tape.The
BP“@% » invention will be further elucidated on the
[
R o R P SRR TR R EE Sopponents
ﬁ)lls’avrm@r‘dnmﬁrsttpmqmevsmgvstep the first unit of a device

ccordi tg the invention re. 2 sh ws a schematic
PR PRt hesscouty AhhaRe e ot ¢ Sishh 38 accor di ng o
Fib@rei30 4RGN ARallyf d AHE ele%ﬁh%t@nk%m\pbﬁaﬁt gfte@complete
partially severed assenbly of electronic conponents

faphradian thpredie first processing step, figure 3b shows
the assenbly of figure 3a in side view, and figure 3c
shows finally a side view of an el ectroni c conponent

Bfgufy 1 SRl £list pepanalitsotnit)gneRlice Fiviiul € rAms PkSwRich two
first part (the first unlt% of a device 1 with a frane

wtyablasaw hladgn 3 rbirgrapnecds Ahe pitakls say bladgy & e gagied and
YR FRReTRIM A 0. £ iSR! o et
prptidiculardy olf thplphaeabliewn@r Zielﬁrébtﬁ'aﬂ) and y sefontl hetapbrastaft 6 is

f vie directio and a sec rotation shaft 6
8’§P1&? edEé%éF%“‘Pﬁ' gfﬂéﬁﬁ ghare § [VgR&da deir jesppetive rotation

%@a@t@ 5dp ] 'b\é’ &R WctidAGioF Erfo@ §ﬁ’cﬁ7ﬁg' X%eﬁf?ﬁﬁ&t’opﬁ 1§Jﬁ§’1§15(§3a§1e if? four

y an electric notor (not A mani pul ator
dirspioas €abY 67 amd Upior ¢his pmtposrrﬂae (mimp‘ﬂlatér ia ad;etﬂ)aledﬁmth a

tag‘p?gep géi%@ Vpégai W(ilqlpsgtgf %O(g{ gﬁq‘[ ﬁﬁgkg%g‘é"é b%el%g displaceable
(ikkarQt(at YQﬂﬁec‘u& lafor@al fuli@dErdadReinGuihicshb#eeabli®in turn

l'inearl ér in Y-directi on% al ong a gui de carriage 10.
displdecabierlm ea@ze (inX-dgedtiond along dlsgpba@eémbfer guiideelr [Fgr {hicryertical

%I%)gleﬁlg Ctt(lkg({; ﬂ)ec qga anﬁ%t%% Z?spag}%c%/ ?18%1neﬁ%lﬁ 9y Itlﬁgihr?cu?ni(%g rotation
easic8. dihs praacaa blss praviddali witldh ncfaatﬂgqfa)si@mn rthfalt llo@dling of
manipulator 7 with electronic components, and an unloading position for unloading the

manipulator 7.

Figure 2 shows a second part (the second unit) of device 21 with a frame 22 provided
with a displaceable carrier 23. Carrier 23 is adapted to support an assembly of electronic
components 24 to be processed. Frame 22 also bears via an arm 25 a laser source 26
with which a laser beam 27 is generated which can be directed at the already partially
severed assembly of electronic components 24, as a result of which the assembly of
electronic components 24 is provided with a cut 28 along the desired cutting lines.

Carrier 23 and laser source 26 are displaceable relative to each other. Such a relative
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shaft 8. The frame is also provided with a | oadi ng
position 12 for |oading of manipulator 7 with

we@b@cnsoni ¢ conponents, and anunl oadi ng posi t PONNLZI06/050228
unl oadi ng the mani pulator 7. Figure 2 shows a second

C nit f device Wi t afarre 2. ..
BB br by FRRCS P lideeRiad e MR phachly Todhel P 28 Rrive o
asaipt Bxudif: SiRPAE imeafs @RS SHOWNY sBéh & B6¢dbinGrors and/or prisms.
conponents 24 to be processed. Frane 22 al so bears via
avchag sHupgon opquseror dstAnee imibe wpserphwraabiohgad lasedepiearf desired,

r

][hg Stgl&gllﬂl I@Et?gvl\é\?ﬁérg{ég oy l%%? ﬁ'g{ &ftfcgfje{cﬁl (Prﬁl%l? gghﬁ&@%?r beam 27 at
ﬂlé assegntdy hetholdesiet foduselistite. assesdakge 265 caﬁlo@ﬁbﬁaﬂm & adapted to

conmponents 24 is provided with a cut 28 al ong e i
a%rgerqt%a PElseinggser Pravg. Besar %ﬁorﬁl@gatﬁdhﬁr %@@tl@&h? aSéelziély 241is
SR th Rirsh th ss Tl

ORGP SR Y Rt PrPElh Tt gy PR dgpgsition on the
ntmapbmtns ;52!4&0 iba gemfratbche@mrshhamgme kaeéramttug than mahe kmwn

uai ng directing neans (not shown) such as novabl e
PCMO8r s and/ or prisms. Such a situation occurs for
instance in the case of a gal vohead | aser device. If
desired, the second unit 2 1 is further provided with
dpe a&sambbfqltmmf@lﬂctrpmc dpmponentspastialhesene2d batthe ﬁl@t part of device
g és c? ntiaé’egt 06% Qﬁ 1S tg d%fﬁ{’%cgm%lg%%lﬁ eII]'S ?f tra%glgor 1%{116%% not
glﬁ)s;@fmbﬁ@ﬂgmsgcause according to the invention the
assenbly 24 is already partially severed during the
first processing step, less nmaterial deposition on the

4 t I .

ERFE R B e S A A G
¢l eafiorain firscpropenmgtsseppakdcnddly YOG s\mas‘adecbwnh Ismwfchtrsslizo 121
part of delcells di Iacdfromt |rsttoth
BEOHRAIeNg e Bgsitrd SHUINGS fogy’ ﬁa\vtcluw s BoaRgfy in figure
Bchtnhl?er%h G Efe shhd Hﬁam%?s Stho% tHen[hfi:Qﬁ’esW‘@ZN &F the vertically
partially severed assenbly of electronic

ummpwmcsnslm althceugh e 1an0rt s$sepmadcﬁsssmbgf Hi0e@mprises on the top

'. ravi ded with ts 120, 121
CaR e ittt ROt et IR 140 Ribetfiioy Ehiiews b
a-s%émblymruong bﬁmrdpzﬁ Rtk Js¥etion Jric@y [&eRa S AR B TdMBstance
the same thickness "dl" as the thickness "d2" of the

glass-fibed plgsticumeieragnie awtarial, and 26¢caadtheudhl phios itstanqoglass-
GBI BRETRL PSRBTSOl 2gBe i Wnce coper
Refpswih HOfHW3b0othe agumely&b prcﬂ&@eelmbﬂﬂy sabPButh $2MwWhidh ettend in the
in cross-section of two ers: a substrate 130 of for

thipgsrctiregtion Sueyah aedrp ‘:;C§t jag fa5ras dherlayigrd SPad bpireferring g figure
3c, 38CPA el AU hrordic LoBboddt 110 RIMMifeddhaRSIdobhPFrocessing step by
making cuts 140 by means of a laser beam in the partially severed assembly 100 from
the bottom surface 132 adjoining layer 130. These cuts are shown in figure 3b with
broken lines. Cuts 140 herein run as far as the interface with the copper leads 112. This
creates a separated electronic component 110 comprising an outer conductive layer 122
which protrudes along at least one side 133 relative to the underlying layers 130, 131. In
some applications such a protruding conductive layer is an advantage. The method
according to the invention has the additional advantage that no separate operations have

to be performed for this purpose, such as for instance cutting away of layers.
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pl astic incorporating a nunber of conductive portions
122 of for instance copper. As shown in figure 3b, the

was@entdoy7 i s provided with sawkuts 120 whi ch pxt/ADZOEMS0228

the thickness direction through a depth "d3" as far as
gﬂe | ayer 130. Also referring to figure 3c, a
%gpated el ectronic conponent 110 is obtained in the
second processing step by making cuts 140 by neans of
a laser beamin the partially severed assenbly 100
r om Meghaddot sapreting glestraigo ca@pondiisn §oINBIIERE thgProcpRyER steps
ts are shown in figure 3b with broken lIines. Cuts
40 herein run as far as the interface with the copper
| @gdpladihg an hiHembby ebdl&sroni cS@pgroaties of laendni@nator,
conmponent 110 conprising an outer conductive |ayer 122
wil) cHanspeiting deselastenms eamnapsals veﬂlet%% e PO akere: ¢ (fest cutting
to t ' r: I o Tines |
appl L ea A ORsRUFPo thoud oty AR Hons gpting lics i the
adv athtickgess diteetiorethkedf,accor ding to the inventi on has

t ddi tion advant age that no separate erations
e UBPBREEPS BTN Rarrel ey BOBa muteRgs dppf o second
| NSt gk Pl SldRGhAWRY ci¥fing RY&Pe {dvaicilrtost VQ&PQ@EI}‘?.W
separating el ectronic conponents, conprising the
processing steps of: A) placing an assenbly of

| ec ni.c _components. o mani pul at :
7 anblsR GRS Bl b, Ra RS R ahor f fry gutine ool
o&npiNek ats@k bildeng a first cutting tool such that the
assenbly is cut through only partially along cutting
lines in the thickness direction thereof, C

ran [ . antal l .ad . ' .
Bt Srear ooty REALEL dhaBE AR AL Seothl Bufipg oo
caripriseg allasoescanr.e severed al nost conpletely. 2. Method
as claimed in claim1l1, characterized in that the first
cutting tool conprises a saw blade. 3. Method as
@.l al M%%ddrhs %la%lga i'n’ ané@t@?él@iﬂszﬁgj, élf?u‘&&@ltizém thafae Qirst
cutting tool conprisées a |l aser beam 4. Mthod as
cuttingrtee! amd thapeahdichetingltadlmst dr Bie sathasatice oif fechssambly.
that the first cutting tool and the second cutting
tool act on the same surface of the assenbly. 5.

bet hpriael &lctiikBdid z{hyamhh@&aﬁﬁgq-g,l dHalBetdrifed in that the first

characterized in that the first cutting tool and the
swtinmtbot amd thagecondicuing tewl ati ersfirsaanil seemhsirGges efdhgassembly.
of the assenbly. 6. Method as clained in any of the
foregoing clains, characterized in that the

6.  Method as claimed in any of the foregoing claims, characterized in that the

assembly comprises multiple layers.

7. Method as claimed in claim 6, characterized in that the layers comprise differing

materials or combinations of differing materials.

8. Method as claimed in any of the foregoing claims, characterized in that the
cutting thickness of the first cutting tool differs from the cutting thickness of the second

cutting tool.
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assenbly conprises multiple layers. 7. Method as
clainmed in claim®6, characterjized in that the | ayers

w@oompns®e7 di ffering materials br combi nati ons BET/NL2006/050228

differing materials. 8 Method as clained in any of

oi n cterlzdlnthat

Bute MRYR SRS TR R PR FnisgelasBheetitfy i at e s
Eutang tdee cay wlﬂhrbgﬁrtshmﬁﬁgeﬁﬁckaésstm@uge gRnNEscently Kildeh a first surface
tool.9. Method as clained in an t he foregoing
&% @ asa fieth aviseg depthetnd; thattth%n@ecmécuttm& t00 gyt Wm@ asgend cutting

r

glgé% négl tbltb]pgh il a%%en%%‘ﬁwr ‘g{:‘léﬁgg&g ?rohg{é Q%QFd EJ}face
cutting depth and that the second cutting tool cuts
with a secon uttl ng thickness through t he assenbly

Mt 3 spamed i Jiin capdctadiRBat the seagpe KBdngglopth at
[ zed in that the second

gelgféttqaﬁgdl ngtgwsqh?fé?gtbﬁg Pf&{at{ll y overlaps the first

cutting depth 11. Device for separating electronic

iﬁﬂpﬁnentg [iSi n(g - at least first.and second

tt PAY Y ‘Hlsgp 1¢ 00 CHBPFFI OIS - at | east
one p@BisPAlRLA sdcOhd E@tihyY 1daG ikl aﬂbéﬂie@%‘rﬁg nféns,

assenbly of electronic components relative to the

cutt atrlgast o @ampuldtqr\fer e dndrdisplapigyor assembly lé clectronic
mani atno¥1t {1? th t1['lst cutting tool such that the
assendl R Séu]t%l hrotgh! o?#;f’ogartl ally along cutting

i ne&rWenmE::hﬁ fohir&lspesing dhd @etib@atok ARG Ale first Elitiiv@tool such that
nmeans for transportl ng the mani pul at or al ong the

secotig assentbilng qubdiro Iy paitialhelopg eutiing lingsia shethéckness
al no I vered. 12. Device as clainmed in claim
ﬁﬁ%ffr“glétt%err?o?ed in that the first cutting tool
c orpdii eescasSamritspoteing 113 mhdpila®r aknglilad seeond cutGhgioni such
12, characterized in that tE’ second cutting tool
conplesWs cyitingdiges asgrpest Ul sepeféflce as claimed in any
of the clains 11-13, characterized in that the first
cutting tool and the second cutting tool are disposed
$UchDtwiat as tleynadan caon ldnchdractseimed puthag de fobt qutieng tool
assenbl 3 Device as clained in any of the clains
i‘imﬁrés,esgﬁ%\‘?’ YErized in that the first cutting tool
and the second cutting tool are disposed such that

they can act on first and
13. Device as claimed in claim 12, characterized in that the second cutting tool

COIl’lpI'lSCS a laser source.

14.  Device as claimed in any of the claims 11-13, characterized in that the first
cutting tool and the second cutting tool are disposed such that they can act on the same

surface of the assembly.

15. Device as claimed in any of the claims 11-13, characterized in that the first
cutting tool and the second cutting tool are disposed such that they can act on first and

second surfaces of the assembly.
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second surfaces of the assenbly.16. Device as cl ai ned
in any of the clains 11-15, characterized in that the

wa@ ioriossyot hi ckness of the first? cutting tool ceemmiLidenso22s

fromthe cutting thickness of the second cutting tool.

. vice gs. clainmed in any of. the clains 11:16, :
e BBVF B o o FRY of s bR a3 Scrfpr BBt i e e cuttine
feasbds JTIhE ARE E@tingrRenad &etvrbh the edhag kidk@ess of the second
determining the position of the manipulator relative
g@tingookutting tools. 18. Device as claimed in any of
the foregoing clains 11-17, which device conprises a
first and a second unit, wherein the first unit
tDnpDesgies as elaiated irasy ofithkictsins ¢ UH16] elgarhcretized inthat the device is
associ ated drive means, - at |east one mani pul ator faor
e idpr g the BreerusipR/sen Yy %ﬁag%nﬂﬂygs;ba@k deit ing the

SIMRANGNKS nlafloRlatotGelaivd RAKE Llighe G TNY Lool, - drive
ans for transporting the nanlp%lator along the first
cutting tool such that the assenbly is cut through

G LB o< el M 6 P e ERBRE L 1a. thief 40588 comprses

GRIRA] £8&ond udl, WIRASH 1R BREAAHcSHpddeRg tool wth

associ ated drive neans, - at |east one manipul ator for
car r i legst afigst ¢h8ipk et ngthearsemyeditiye whamsl ect roni c
conp

onents relative to the.secan utting tool, - .

oo ToRNER Bnd Rafbl Fr e i el My shgloptrenic
secoashsorchistglati®olo theIGlkt thdhg Idog, cutting lines are

al nost fully severed. 19. Device as clained in claim

18; érve mearsripyisansperting dhe manipplgior elopg theslarst cutting tool such that

t ' i i ial. :
| o0RYCLL0, IRy O A BLRER BhESURRE Ll picknss
fir stlir¢cvioh higersfcond unit. 20. Separated el ectronic

co ﬁnent obtai nable with the nethod as clained in any
&1 Ve the feord Yo CORBNPovi ded with an outer

condyqLisy & st AUE E:ufﬁ*ﬂg %l})r% gfeiﬂ?lt Jsk&?eﬁ?@hﬁ’ﬂgm@énsl east one

side relative to th rlyirng |ayers.
- at least one manipulator for carrying and displacing an assembly of electronic

components relative to the second cutting tool,
- drive means for transporting the manipulator along the second cutting tool such

that the cutting lines are almost fully severed.

19. Device as claimed in claim 18, characterized in that it also comprises
transporting means for displacing the partially severed assembly of electronic

components from the first to the second unit.

20. Separated electronic component obtainable with the method as claimed in any of
the claims 1-10, and provided with an outer conductive layer which protrudes along at

least one side relative to the underlying layers.



