PALO20WDO / 26.10.06 1 PALO20WO 2006016635 Met hod and device for detaching a
conponent which is attached to a flexible filmThe invention relates to a
nmet hod for detaching a conponent bonded to a flexible filmaccording to the

preanbl e gf ¢l aim .., Such methods serve.in particular in thg processing.of
sem con- ductor chips for in quick succession renoving a | arge nunber of

chips fromthe wafer filmand placing themonto a supporting surface. In
this connection, the sem conductor chips with the electronic circuits

ar r angedMefrévodoanad alebdifas adfemnddeepchn@dai adinppdenkt| yhifchomst et tadheasbnto
slice by s%ﬂﬁngglgh%.w%fer is bonded onto the wafer filmtensioned in a
frame at % he e§t “for t he sawi ng process, the adhesion clearly having to
be sufficiently great in order to prevent breaking out or chips being
detached during the saw ng process. On the other hand, the adhesion should
be as | owhcadnyessilbine g echd o mdindtdesl I setardhide scheardeminthe film

| n order Lo avold exqanslive mechanical, Large action Q. the ohip. o) Mt hpds
and devi ces I'n whi chthé detaching process i s supporF{e(fi y needl’'es or

pushi ng srahs mettihchiscarrbe phessed iagdidistin ke fddduay=ira] rendyekiow-
According to another detaching nethod, the filmis sucked into a supporting
base wit ugtpérﬁélﬁﬁnﬁéﬁ " AHEEN SRGCETS 180 TRV e Sarler BT YNt orf t o

the conpements ¢y~ wade ,consi 46ngbly, Sl &t %%%M%%@b aghing
force can ?hus be reduced. ExangFes 0 §ﬁ%ﬁuﬂet ods are descri be |€ us 4
778 326 eurd8c&.202 292. Lastly, a generically conparable nmethod, in which

a step is displaced laterally in the plane of the film has al so becone
known through US 6 561 743. In this connection, the filmis at the sane

tinme suckedt®nko Anh@¥Hon, the semiconductor chips with the electronic
circuits arranged thereon are beforehand separated individually
from the silicon slice by sawing. The wafer is bonded onto the
wafer f£ilm tensioned in a frame at the latest for the sawing
process, the adhesion clearly having to be sufficiently great in
order to prevent breaking out or chips being detached during the
sawlng process. On the other hand, the adhesion should be as low
as possible when the individual chips are detached from the film

in order to avoid excessive mechanical force action on the chip.

Methods and devices in which the detaching process is supported
by needles or pushing means which can be pressed against the
film are already known. According to another detaching method,
the film is sucked into a supporting base with a large number of
indentations, so that the area of adhesion to the components is
made considerably smaller and the necessary detaching force can
thus be reduced. Examples of such methods are described in US 4
778 326 or US 6 202 292. Lastly, a generically comparable
method, in which a step 1is displaced laterally in the plane of
the film, has also become known through US 6 561 743. In this
connecticn, the film 1s at the same time sucked ontoc a lower
level of the step, so that the film is continuously removed from

the component during the advance of the step.



| evel of the step, so that the filmis continuously renoved from the
conponent during the advance of the step. PALO20WD / 26.'.0.06 2
PALO20WD)- 20060166635 US 2003/ 0075271 descri bes a nethod and device for
detaching sem conductor elenments in which a detaching tool has a nunber
ci rcunfefential “Cont’dct el ements arrange& concentrically wi t h*0he™ anot e
whi ch can be extended tel escopically in turn, the sem conductor ele
bei ng raised and the filmbeing detached stepw se. According to JP

2001- 1964432 0vhe odetachi ngsiedbelas amesieid Gmd adiace M cletdshing
pyram d-1i ke structure. This suction surface 1is surrounded by a plane
support SGFL&EBIUFHOE3LI2TERE Sedc MHES @ FettaPiNY 768! iR dHEPHRIsHT ng

nmeans it L .SU h I j .
oanst | Ch2cRnEEREhel 3 cCAea el i S SR R A2 B G ot

i s of forkel ckettesi ghiaghdchakés kolténofed he leompgnertl 1y nirt Baredgetegi on
al ready detached fromthe fil Finally, JP 3-76139 scri bes a, det achi ng
ool 1 or SENSERREHRGGE. SOMEBIoRE RS S dtiee i 1 HIeth 32T ned

with a neeepdlige. first the detaching piston being raised and then the needle
bei ng pushed through the film A problemin all the known nethods is that
they are only limt- edly suitable for processing chips with a very smal

t hi cknes of ..far . ex I 0. re, i.s a.risk of chani cal, damage
when £ he SHUgTEES B 28 6P Wi Tekdl et o B e Lo 19T ed
sucki ng efirtrheef Whichnha si adgRtrakiiens ikan salseteaad T greadt hendungrd o ces
on the chip and thus to permanent dam age. In the case of the displ aceabl e
step accéfdPREIEE10SEry6e PRARS FePRCHifefU36At he fil mtakes place
continuously and thus

ment

JP 63-228638 describes a detaching tool in which a pushing means
with a smaller surface than the electronic component is pressed
against the film from below. The holding device for gripping the
component is of fork-like design and takes hold of the component

in the edge region already detached from the film.

Finally, JP 3-76139 describes a detaching tool for a semiconduc-
tor element in which a detaching piston is combined with a nee-
dle, first the detaching piston being raised and then the needle

being pushed through the film.

A problem in all the known methods is that they are only limit-
edly suitable for processing chips with a very small thickness
of, for example, 0.05 mm. There is a risk of mechanical damage
when the chip is lifted off with needles or pushing means. Un-
controlled sucking of the film intc indentations can also lead
to great bending forces on the chip and thus to permanent dam-
age. In the case of the displaceable step according to US 6 561
743, detachment from the film takes place continuocusly and thus
asymmetrically, which can cause slight displacement to one side.

Depending on chip size, morecver, a corresponding clearance for



asymmetrically, which can cause slight displacement to one side. Depending
on chip size, noreover, a correspondi ng clearance for PAL&GROWD / 26.10.06 3
PALO20WO- 2006016635 t he di spl acenent is required at the side, which can | ead

to space problens in the edge region of the wafer. It is therefor n
obj ect ofPALtBﬁogo i/rf\?elﬁtﬁgon to provide a net fod of the kind rren%’f%f%odz%f%l?eﬁfé

i ntroduction which also makes it possible to detach conponents of very
smal | thickness without |oading these excessively. The nethod shoul d
nor eover thaveiaplhicgmetegriee refqudperdatatondle reldegbivttaoh arwh flswed i om as

i ndepend- ently as possible of the filmtype used. According to the inven-
tion, thic®268H g’EP%i EMgc HieveF WAdE é%ﬁ@%% Y€ he fea- tures in

clai m1. rfhe ;suntace R tironpsigh Gan ke diaplacsd O & Pl ane-parat heh
manner brings about very preci'se control of the filmdeformation under the
action obft ieenédard wenpriessur e rf dhe eductddariofont heéhigdhelsi omakesn. 110w ng

to the nmovene whi ¢ referably takes | ace at r.i.ght .angles to, the support
pl ane, cé’ﬁﬁlséggesyﬁngite&ﬁ%‘f Coﬂ?}gmt?é’t e?crﬁfﬁd’eprryocs&as“cgtr{”bcggﬁ e % he _

pl ane- panalabghgadHewanes e ikeliyr.n MHavwRlt Hean dsel xacdder Hhes det achi ng
proc- ess can thus be adapted to specific workpiece paranmeters such as, for

exanpl e, iighpalegiresl &f PPEReGdarial & loratddigonend Gt a5 imiepend-
connecti g, 1&2%55 Reed jgf ot he %@%ea‘ﬂ'[% tgg%{) %‘setndt.o.’}acc&ﬁtcfﬁ]'éc%o e &fél‘Hr%éﬁd-

I n contrast he "known net hods, one s un i hal i ng- of f
hel d cl anped,i mheéwerpestquencehdievdet achient neititet Wetseemnd hehdof €l hg
surface of the holding _tool and the surface portion or between the hol ding
sur- fac&UaRd fRe sdgforting el enent. Such preferably planar support on
both sides at every nonment is especially inportant in the

The surface porticn which can be displaced in a plane-parallel
manner brings about very precise contrcl of the film deformation
under the action of the negative pressure for reduction of the
adhesion area. Owing to the movement which preferably takes
place at right angles to the suppert plane, complete symmetry of
the detaching process can be achieved. The plane-parallel ad-
vance anc return travel can be set exactly. The detaching proc-
ess can thus be adapted to specific workpiece parameters such
as, for example, to particular film qualities or component
heights. In this connection, the speed of the detaching opera-
tion can also be controlled. In contrast to the known methods,
the compenent is until final lifting-off held clamped in every
sequence of detachment either between the holding surface of the
holding tool and the surface portion or between the holding sur-
face and the supporting element. Such preferably planar support
on both sides at every moment is especially important in the

case of very thin chips.

For final lifting-off, the surface portion is pulled back out of
the support plane into a detaching position while the holding
tool secures the component. In this connection, the surface por-

tion covers a defined travel at an adjustable speed and moves



case of very thin chips. For final lifting-off, the surface portion is
pul | ed back out of the support plane into a detaching position while the
hol ding tool secures the conponent. In this connection, the surface por-

tion covers a defined travel at an adjustable speed and nnvesmE@%Q% M ﬂés

D. 06 4 PAIG 20N 2006016635 away from thé fil m underside. Uni he vacuum
action, the film follows the control surface portion and in d0|ng SO is
detached from the underside of the conmponent, which is then only sup-

ported bwywhhe rsuppent A9 1al efRRirsithe cerRaNaHe cattdhende od r egte fromt he
connection _still maintained by the supporting elenent, for which only a
smal | expéndirigr §18f CRatEO L $Udess roFfiomacest d1rhgj‘3t161% = |Jg"3htq“§/t5|"f~ﬂm¢| ed

met hod, tfg%mswea%d%qrald%nocfarthef 'J&%o@%r&dvﬁﬁﬁ% tﬁiﬁ ! ngﬁgﬂ&fgt plane

and beyon the 'sup- port plane simultaneousl’y wth t and t hen
re- turnedritetio bivhé heuppero iliae edgalemt Mmg:cmtp@amspieaceﬂm baovenent

t he conpaqnent orted over, ar ea and h curel and stably

bet ween %ﬁ@eﬁoﬁapﬁg 80FO§H§CiHé”%&¥?g§e CFﬁﬁ?l I%HV%HE% of the
surface pakhi-en, the detaghoniing ORe-Aat % ndﬂt%_rfé il 'f%r%@ri@%@&wg the
edge in a gentle way dependi ng on the configuration of the surface portion.

For thisaxivtt is advantageous if the surface portion or the sumof the
surface portions has a slightly smaller area than the conpo- nent. During
the return, the surface portion continues its nove- nent until it has again

reached whheogdetaghitag apesiilghen yreridigrned nigtHdw ivHd adircid an. pdiependi dgn on
the size of the conponent, a nunber of surface por- tions spaced from one
anot her é&ﬁsﬁebﬁoﬁéda§F#@IP&ﬁeéﬁ%ﬁﬁmiﬁUPport plane and beyond the sup-

port plane simultaneously with the holding tool and then re-
turned into the support plane again. During this displacement
movement, the component 1s supported over a large area and held
securely and stably between the holding tool and the surface
portion. Juring the advance of the surface portion, the detach-
ing operation of the film is started along the edge in a gentle
way depending on the configuration of the surface portion. For
this, it is advantageous if the surface portion or the sum of
the surface portions has a slightly smaller area than the compo-
nent. During the return, the surface portion continues its move-
ment until it has again reached the detaching position mentioned

in the introduction.

Depending on the size of the component, a number of surface por-
tions spaced from one another can be moved simultaneously in
such a way that a supporting element 1s arranged at least be-
tween two surface portions. In this connection, the movable sur-
face portions are passed through by the supporting element, so
that optimally distributed support of the component on the un-

derside of the film is ensured in every seqguence.

In certain applications, it can be advantageous to move a number

of surface portions independently of one another.



such a way that a supporting elenent is arranged at |east be- tween two
surface portions. In this connection, the novable sur- face portions are
passed t hrough by the supporting elenent, so that optimally distributed

support of gomg/cz(g@%rgent on the un- derside of the filmis epn§o%v%g20i0&1%i\§gy

PALD . . . B
sequence. Ph cértarn applications, it car be advant ageous to nove a nu

of surface portions independently of one another. PALO20WD / 26.10.06 5
PALO20WD- 2006016635 The support of the filmon the supporting elenent is
pr ef er ablThe efdpgetred cifn then dtiilivorom andy Grudpoeaimd ashdnemt diepeand: fgraanl ¢ he

size and canfiguration of .the component... Furt her _advant ages can be achi eved
"t the cOABSRERE (0 PUIPGHIET™ GHCT dAEH0hIT 1Ty ARE Y TS r e

portion ar -Ry shfke ccsunfRce RO Igns Rl degiinaic the beginning of the
detaching op- eration. "Such support over a large area is inportant in
particu- |ar when the conponent is first raised out of the support plane,

t he purpase _ being ed detachnent. 1n .partjc . applicatiagns, it is

advant ageos T RS PR PR GE Yk odd th e ratenihr e
transm t ted 40 ithet Ghisp oFr itt® theavalerHd lsarddvd Bsciaest iop, the
tenperature- control is process-dependent in each case. The invention also
rel at es E8I&ageyiPeE taG86T ditnd eB it - prieaksiad nrome & k. dedp et d @b hand,
this devi .S to-allo t t i.nthe | gngtj

carried g%t%til?fné Sji’?"‘]%l \egu\tfg%ﬂpl\%%gofgﬁ%% eGél eévapcleyﬁsfaé]%g e calprg[ylfge&fgu
possi bl e lafr b@ieng “ihe- cstgldrechti i sexiixtdtng qirseee ssing firadie neg;port pakdneul ar
in exist-_ ing die bonders. According .to the invention, this object is

achi eved Bttt KUAPEEF ORI G FadatiEMMERtures in claim 10. The movably

mounted control elenent with the surface portion

In particular applications, it is advantageous if the surface
portion i1s heated. In this way, heat can be transmitted to the
chip or to the wafer film. In this connection, temperature-

control is process-dependent in each case.

The invention also relates to a device according to the preamble
of claim 10. On the one hand, this device is to allow the method
mentioned in the introduction to be carried out in a simple way.
Moreover, the device is to be capable if possible of being in-
stalled in existing processing machines, in particular in exist-
ing die bonders. According to the invention, this object is

achieved with a device which has the features in claim 10.

The movably mounted control element with the surface portion
which can be displaced in a plane-parallel manner can be com-
bined particularly simply with the same drive system as may al-
ready be present for conventional detaching needles. In this
connection, the control element can be capable of being both
pulled back and advanced relative to the support plane. In the
case of very small chips, it may be sufficient if the control
surface has at least one plane surface portion, next to which at

least one supporting element is arranged in a suitable way. Ad-



whi ch can be displaced in a plane-parallel manner can be com bined
particularly sinply with the sane drive systemas may al - ready be present
for conventional detaching needles. In this connection, the control element
can be C%B%%h§/%L;Qe'”g both pulled bac% and advanced relati v m%9m5¥?$f5th

support plane. 'I'n thé case of very smal I¥ chips, it may be Suffi'cien

control surface has at |east one plane surface portion, next to which at
| east one supporting elenent is arranged in a suitable way. Ad PALO20NO /
26. 0. 06 Ga2AkLGROWE12006016635 ,vantcagearsd yy, rmwevergf tdhee & e leenmtder of

support el enments which surround the surface portion at a suitable distance
from oné’kjéﬁ & F &G - tsﬁ’ér%ﬁ‘ﬁ‘af O Pt i39n 2 @3}”\}?5&{1&9 OGS {HES O™ t hat

the contrgle SULhace Bas & WThel ofublane Runfiace ROy tions,e spacetk fram one
anot her, support over a large area on the under- side of the filmis

ensur ed. thiata tdepponttined elugrfente ihe saar angdctr atf pdaste betnfesre towy surface
portions, ver gxtensive SUp ort of thﬁbco onent i s ensured even mﬂ§n t he

surface pEAETons TREVETCHEER BT ed BEK D& SW he B F5hEre SI4he: M DBt ng

on the gegret by @het e 1G0MRORSRurele TGONRL IR RIETBRY o 1GHMEAAVIEs 3 Mty Of
firmy interconnected surface portions. In this connection, it is

especi al Y A6e&it RGEFESNI W& UEGRAROIPOTElioReEnt Ve nsdIEni e Srdvat of |
the surfage %%Engo%%tc 31 %%Sﬁo%%h 'e’%%%[ LAQS! Aele and £ons f‘p%‘fed’itcl s é}laﬁpe lie
ane plane. Wever, av

exactly inthe he control élenent can also e a
nunber obesur badeé ~dpomtckons Iwhi ¢hec ampe moyddinendependent |y of one anot her
and can be noved in a laterally staggered nmanner in relation to one an-

other via a correspondi ng mechani sm The support el ement can have supporting
pyram ds pQh3ARYT LiN¥he geometry of the component, the control element

can have a number of firmly interconnected surface portions. In
this connection, it 1s especially advantageous if the control
element 1is monclithic, sc that all the surface portions can be
machined =ogether and consequently alsoc lie exactly in the same

plane.

However, the control element can also have a number of surface
portions which can be moved independently of one another and can
be moved in a laterally staggered manner in relation to one an-

other via a corresponding mechanism.

The suppcrt element can have supporting pyramids or supporting
cones for punctiform support of the film or supporting strips

for linear support of the film.

It is morecver especially advantageous if at least four surface
portions are arranged next to one another in a matrix-like man-
ner. In this arrangement resembling a cloverleaf, the support

element can have a large number of supporting pyramids or sup-
porting cones which are likewise arranged in a matrix-like man-

ner around the surface portions. Alternatively, supporting



U

cones for punctiform support of the filmor supporting strips for |inear
support of the film It is noreover especially advantageous if at |east four
surface portions are arranged next to one another in a matrix-Iike man-

ner. In this arrangenent resenbling a cloverleaf, the support elenent can
have a | &'§€"nartber-°6f supporting pyrami ds or sup- porting coHeS witCHar e

| i kewi se arranged in a matrix-like man- ner around the surface portions.

Al ternatively, supporting PALO20W / 26. x.0.06 7 PALO20W-2096016635 stri ps

formng accross reouhd akserbearkanged 1ke! ween e il e SSRGS PUH A ONS .

The control Surface o?-the |n§iV|duaI surface portions can be heatable by
means of sarfieati ngrdeenee in order to heat the wafer filmor the individual
chip. The heating device can be an elec- tric resistance heating system or
anot her heating elenent. The heating device can noreover have suitable

control meanschekolleRurpakat bie teent helivibwatihel rimdievigduali Jeatdde pand
advant ages of the invention energe fromthe follow ng description of

i |1 ustrahfaéadibolly- TREAPS °4nd@ heemifle dgvaniends, orsledhiteh:hefitgiie vastous a
first exagp eogftﬂsdghﬁﬁgﬁﬁ%a?p%kgﬁh0%h%f%%%gigbgg¥%ﬁ%$%h%ahPYﬁgnéé”%ﬂéEjlqree

sequences; figure OWs a second exanple o i'ng Operationac-
cordi ng teitheckn¥enhicenhkeatioyr syeguances anbitthgre hdashoms «d dmmtvi amaof the
end side of a first detaching tool according tQ the invention; figure 4
shows a 5@6§§n§eeﬁﬁéﬁetﬁﬁ&u&ﬁrﬁﬁgeﬁl&ﬁ@eAﬁﬂl GPIEAIRG t T0d e IPL fifire 5
shows a perspacki WBnihbystration of the detaching tool

Further individual features and advantages of the invention
emerge from the following description of illustrative embodi-

ments and from the drawings, in which:

figure 1 shows a first example of a detaching operation accord-

ing to the invention in three sequences;

figure 2 shows a second example of a detaching operation ac-

cording to the invention in four sequences;

figure 3 shows a top view of the end side of a first detaching

tool according to the invention;

figure 4 shows a cross section through the plane A-A acceording

to figure 3;

figure 5 shows a perspective illustration of the detaching tool

according to figures 3 and 4;

figure 6 shows a top view of the end side of a second detaching

tool according to the invention;



according to figures 3 and 4; figure 6 shows a top view of the end side of a
second detaching tool according to the invention; PALO20WO / 26.10.06 8
PALO20OWD- 2006016635 figure 7 shows a cross section through the plane B-B

according, 1.0 figure 6; figure 8 shows a _perspective illustration
detachingmfgo lzabcbfding to figures 6 afid 7; figure 9 shomﬁggmﬁgdggméggiion

through a further exanple of a detaching tool with a nunber of

i ndependently novable surface portions, and figure 1C shows a detaching
oper ati ofiigutrk 8 dehaeBi agctrosls aectdendithgchahf itgwr & 1%ren B-Ee Hegquenices a
to k. Figures la to 1c,shom1%_first illustrative enbodi ment of a de- taching
operation in threeS8edd@HEEs®/In this connection, a |arge number of chips 1
are bonded on a tensioned wafer film2, or the continuous wafer originally
bonded on has been subdivided into individual chips by sawi ng. After

sawi ng, thaufel h i shown- aspemetectnieer lilmsg rledvm wEnndye ideterademg docl
facilitate individ-cua& se a%atkgn o%st%e %gigs. The detaching too
designated as a whGlE y S i MRUStPated nl'y diagrammatically here. It is
ar- ranged in a stationary manner in a machine relative to the wafer film
2. The positioning of the chip J. over the detaching tool 5 is effected via
an XY céépdrfafe @PPrve. aACKElE B§Ctaon Ahwotlha aplfawdhies) Gixedrsie falced wi t h

a suction functi Oﬁek%h%lgﬂ%'ohe%tt% Lhatnptd ace ;3 Qf e%f‘enccflifrzrfoa&élﬂhge
away fromthe film negati ve pressure is appliedto this eur— face via a
negative pressure duetaze, peattbat,t hedchi p adheres to the hol ding tool 4.
The hol ding tool 4 can be raised in arrow

figure 1C shows a detaching operation with a detaching tool ac-

cording to figure 9 in the sequences a to k.

Figures 1la to lc show a first illustrative embodiment of a de-
taching overation in three seguences. In this connection, a
large number of chips 1 are bonded on a tensioned wafer film 2,
or the continuous wafer originally bonded on has been subdivided
into individual chips by sawing. After sawing, the film is ten-
sioned further in a known manner in order to facilitate individ-
ual separation of the chips. The detaching tool designated as a
whole by 5 is illustrated only diagrammatically here. It is ar-
ranged in a stationary manner in a machine relative to the wafer
film 2. The positioning of the chip 1 over the detaching tool 5

is effected via an X/Y coordinate drive.

A holding tool 4 with a plane holding surface with a sucticn
function can be applied to that surface 3 of the chip facing
away from the film. A negative pressure is applied to this sur-
face via a negative pressure duct 20, so that the chip adheres
to the helding tool 4. The holding tool 4 can be raised in arrow
direction a {figure 1c}), while the negative pressure is main-
tained, and transports the chip onto a substrate or to an inter-

mediate station.
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direction a (figure Ic), while the negative pressure is nmain- tained, and
transports the chip onto a substrate or to an inter- nediate station.
PALO2CWD / 26.-0.06 9 PALC20WO 2006016635 The detaching tool 5 has at | east
one supporting elenent 6, which lies in a support plane 11. The wafer film
2 lies off'tHFs’ “8uppbrt plane at the begPnning of the detacHPHg™dpétédtiton. A
nunmber of surface portions Ba, 8b arranged at the end of a con- trol el enent
10 preferably also extend in the support plane 11 in direct proximty to

the suppont gkegBAing. tdhe sunkacetPkasti eRe Qiphhetcont alerimment 10 can
be pulled back in arfow di - rection b (figure Ib). Throughout the detaching

oper at i onhighnégaci ¥& prespRPET( RERDRS 11lv) The prdsenttiilm £he iresgicon tofig he
det achi “guég%trf’ ?Qn&hgt.“%edgregkﬂﬁiﬁf E?etg’%f SRR N ey .o§ Irsat%‘ar?ﬁ.a% on the
spe-“Gi B S |

filmvia négati ve preéssuré duc or sinply - via the clearance be-
t ween t hguihbxedo@ngdunpdabl popaibas BA,t be adganged an @het ked s faacen-
portions 8, indentations 7 can be forned, for exanple by appropriate

bevel s, AFOWhFERTERE dBt BERTRGRPLEcBIS§OCEKH BRI At theatd@reide g€ dck i on
of the negakiyecprgesbifscPuel anslanbibngPhashchs dl! uaklaladda figure |a.
The indenta- trons extend not only the edge region of the surface por-
tions Bapi8hsbaot ahsocbntrhé edgeenégilOnceh btkepchilpdlbadkddm arhrewacti-on of
t he negative,.pressure, the ?ring about a locally very limted deformation
of the M5F8F15P| éféﬁHthiQ its de- tachnment fromthe chip 1. In a
follow ng step according to figure |Ib, the surface portions 8a, 8b are
pul l ed back in arrow direction b relative to the sup- port plane 11. The
waf er fiThrougbphowshehdstaohénenepresatiinn, a negative pressure (arrows

v) 1s present in the region of the detaching tool 5 on the un-
derside of the wafer film 2. This can act on the film via spe-
cial negative pressure ducts 9 or simply via the clearance be-
tween the fixed and movable parts. In the edge region of the
surface portions 8, indentations 7 can be formed, for example by
appropriate bevels, at which the detaching process can be initi-

ated under the action of the negative pressure.

Such a starting phase is illustrated in figure la. The indenta-
tions 7 extend not only in the edge region of the surface por-
tions 8a, 8b but alsc in the edge region of the chip 1. Under
the action of the negative pressure, they bring about a locally
very limited deformation of the wafer film 2 and thus its de-

tachment from the chip 1.

In a following step according to figure 1b, the surface portions
8a, 8b are pulled back in arrow direction b relative to the sup-
port plane 11. The wafer film 2 follows this movement continu-
ously and remains in the support plane 11 only in the region of
the support by the supporting element 6. In this connection, the
detachmert speed can be controlled precisely by means of the
movement of the surface portions. The holding tool 4 holds the

chip 1 stationary in the starting position.
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ously and remains in the support plane 11 only in the region of the support
by the supporting elenment 6. In this connection, the detachnent speed can
be controlled precisely by neans of the novenent of the surface portions.
The holding tool 4 holds the chip 1 stationary in the starting position.

PAr 020WOE 4K 16506 °10 FAL02010 2006016685 Only when, accor dPHG" o fi4iire
lc, the wafer film 2 has achieved its conplete defornation and rests only
on the supporting ele- nent 6, or adheres to the chip 1 in the region of

this suppant, wndaesakkbtinggoth efighbe chiptihe amrew diinectd oA Wi ddhe
aid of the holding tool 4 begin. After I|ft|ng-off at nospheric pressure

--s re- eé?ébFP@ﬁé@tﬁeﬁ@ﬁpﬁﬁétmﬁﬂeﬁﬂﬁlWﬁﬁtén@nﬂweoﬁlﬁﬁﬁ|§URmQﬁﬂ¥ﬂﬁuﬁ3Qn t he
lifting- ﬁggtog the QS%Er Q'Eo ga%l h% ¥ mpdifieqd gﬁt?gﬁk“%h thod 15+
hi's 5?%

illustra in flgures connectl igure esponds
partly tGoeéhﬁlftahgl-ﬁgfsbtfuahleO&hapCthialigoﬁﬂodfllr@ldﬂt&dnaa Ivlqvuevejhe tied fil m
2 is tensioned flat over the indentations 7, so that the detach- ing process

does not ©§t B¢ Yetrdapdt hpell 8cREFSA - ﬁ@F@évéﬁftﬂP@-C@resaZEQ%ﬂP%R¥erthe
end phasgregsgbs det éehbegaeﬁe%ﬁguoeeq% thespand L ashhe sif gi;arf[Heorﬁ_lm is

accordin I gures How- ‘ever, to initiate the detaching
process,dasphathérfstephacémfuingngfﬁooﬁigueenzht|$humterposed In this
connection, the surface portions 8a, 8b are advanced a short distance in
arrow direction a simultaneously with the holding tool 4, so that the chip

1 to bepdgtaghed-fibat rikgeseabeuenbhaesupRonts Rhang tkhtchhiis a4 rajh
of fset starts the detaching operation in the edge region of the ip 1 in a

gentle wag. t¢hédhoﬂd|ﬁ@lﬁogpnnep§lpﬁenfﬂ@%@ﬁedasywlr@ﬁmmmﬁﬁﬂgﬁnﬁthWhe

Surface E rt'?”%t%ﬁg gbtﬁg% Un%%grhg gfkbnkléur%§ﬁs O%&ﬁeverfngﬁt g%lm

agal n. The surface portions
2 1s tensioned flat over the indentations 7, so that the detach-
ing process does not start yet at this location. Morecover, fig-
ures 2c¢ and 2d in the end phase of the detaching operation cor-
respond to the situations according to figures 1b and lc. How-
ever, to initiate the detaching process, a further step accord-
ing to figure 2b is interpcsed. In this connection, the surface
portions 3a, 8b are advanced a short distance in arrow direction
a simultaneously with the holding tool 4, so that the chip 1 to
be detached first rises above the support plane 1l. This minimal
offset starts the detaching operation in the edge region of the
chip 1 in a gentle way. The holding tool 4 is then lowered syn-
chronously with the surface portions 8a, 8b again until the film
2 rests on the support 6 again. The surface portions 8a, 8b con-
tinue their movement according to figure 2c¢ in arrow direction

I, whereupon the rest of the detaching operation takes place as

in figure 1.

In the case of both detaching operations according to figure 1
and figure 2, the chip 1 is in any case first taken hold of with
the aid <f the holding tool 4 before the surface portions 8a and
8b move upward or downward. By virtue of this, the chip is

gripped in a clamped manner between the holding surface of the
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tinue their novenment according to figure 2c in arrow direction b, whereupon
t'he rest of the detaching operation takes place as in figure 1. In the case
of both detaching operations according to figure 1 and figure 2, the chip 1
is in any case first taken hold of with the aid of the holding tool 4

before t H&"3tft f d¢e”¥brtions 8a and 8b nbve upward or downwadrd=""By Vit ¥ie of

this, the chip is gripped in a clanped manner between the hol ding surface
of the PALO2OAND / 26.-0.06 1 1 PALO20WO 2006016635 hol di ng tool and the

surface penkiagst881 8RqOEnkheus¥RRAr bbRe i calermNt 56 kef e anypdansiddse
bending forces at all act on the film2. Wen the surface portlons 8a 81)

are rals@éeaebbrélhgfpee fihgutengilehps @B@ﬁpmﬂgfp@F@@tﬁdnaLilﬁﬂﬁuanﬁhﬁ
Fi gures g t9 9 i ghgﬁtggte tac |letogl8g s%%h 233 gan be %ﬁ%) Qr the

met hods d&sctr i be ove ooI ConsiSts “67 pot-llke ou3|ng

hol | ow cylgndei cal thast emamgmgf fret2nandnwitthmad ns@gpesd. surface 13 on whl ch
the filmcones to lie in the sur- rounding region of the chip to be
detached. The entire interior of the fastening cuff can be connected to a

negatlveF9%g§ggrg téogrEElu@%EQtEhhsde%agﬁg %%oﬁr%s% ~% s AT <o

absol ute | relation to atnospheric pressuré can |eved or exanpl e.
A total for fbarmstbtidendberesbid, abvoacwhiltle tb@bMﬂdmsﬂeﬂﬂnqﬁ;a1poﬂﬁilkﬁe

arranged, at ar ul a aC|n on the circular . suppa urface 1 An
oo o Byl aar e BB pobe D Y AR R T S s IR L G o
Four appé°§hﬁ§b§k¥sh£§éﬂguh@roRU§H§EhOEﬁ6'@Qimlzo%%% tQIQ%%d%%Jﬂ%éisur—
cloverleaf-ITke arrangement within this depres- sion. A supporting strip

cross le6rexnéndg betweancfhebe phdbeto bpedengsheand Taes gpports ngyemriad d 15
Is arrangedtgg %agtEHEng cuff can be connected to a negative pressure

source. With this, a negative pressure of 200 mbar absolute in
relation to atmospheric pressure can be achieved, for example. A
total of four suction bores 14, wvia which the wafer film is
fixed, are arranged at regular angular spacing on the circular

support surface 13.

An approximately square depression 21 is arranged in the support
surface 13. Four approximately triangular pusher openings 17 are
provided in a cloverleaf-like arrangement within this depres-
sion. A supporting strip cross 16 extends between these pusher
openings, and a supporting pyramid 15 is arranged at the inter-
section point. Supporting pyramid and supporting strip cross to-
gether form the supporting element 6 which extends in the sup-

port plane 11.

An approximately cylindrical control element 10 is held axially
movably in the center and coaxially with the fastening cuff 12.
Four individual pushers 18, the configuration of which in the
support plane 11 corresponds to the configuration of the pusher
openings 17, are arranged at one end of this control element.
The pushers 18 each have at their ends a surface portion 8 and

they pass through the pusher openings 17 with play, so that the



sectiqQn point. Supporting pyramd and supporting strip cross to- gether form
the supporting elenment 6 which extends in the sup- port plane 11. An
approximately cylindrical control element 10 is held axially novably in the
center coaxial with the fastening cuff 12. Four indivji ) S
18, the%%gﬁ ﬁbﬁ%§f+g% of which in the suUpport plane 11 cor¥g§%%% g%?%%%he
configuration of the pusher openings 17, are arranged at one end of this
control element. The pushers 18 each have at their ends a surface portion 8
and theyepassvehpoaghutbecpushet openhagsaiZrwitihmplgyngseovilhatchtehdn-
PALO20WVD, / 26.;0.02 12. PALO20WD- 200 01662? ne atigﬁ pressgée can act on the
waf er fifFRFITFhg  over2tARI| hRCHENPAEFoR2215aPEngSthei I i 48 1 RaPEPRS el .
For thisspUtpeserode $YCERANaDOLELA9a¢aANaka0 herakr aaged i Bt hecenter of
the con- trol elenent 10. In the present illustrative enbodi nent, the
outline bfothelehépt 16.be detached is slightly larger than that of the
pusher ar- rangenent designed in one piece. Support is effected via the di-
agonals of the chip and in the center. In the detaching tool according to
figures Bntoh8, pthecfinsiedubgracié dRbbaimsaent takl puefl iskenclfarhdesingp to
in the previous il- lustrative enbodi nent. The suction bores 14 in the
support Ss@rbefdeesaledr &Safsa9aF tEngB8IrdehbprRakhgt PéwEREr PUShETCEAT gur a-
tion of r et f al he .c | e~ S
I R R T LR T
but the sgppais el eheatcBipsahdrmedtbz- cehusirvely by supporting pyram ds 15

which are arranged in,a na- ;rix-liée manner_.in_eac casg inhth corner
region,_%% the dBn2ChERdoF CBAcACEPEEIBEGECahdINRePhE EBnfer PPR 65T
four, likgff 12 is essentially of similar design to in the previous il-

lustrative embodiment. The suction bores 14 in the support sur-
face 13 are also arranged identically. However, the configura-
tion of the support surface itself and also of the control ele-
ment 10 is different. It is true that a square depression 21 is
provided here as well, but the support element 6 is formed ex-
clusively by supporting pyramids 15 which are arranged in a ma-
trix-like manner in each case in the corner region, in the cen-
ter of each side edge and in the center. A total of four, like-
wise approximately sguare pusher openings 17 are arranged in the
bottom of the depression 21. Additional bores 22 for better dis-
tribution of the negative pressure can be provided in the edge

regiocn.

The control surface, or the individual surface portions, can be
heated by means of a heating device 40, which is indicated here

as an electric heating cartridge.

The control element 10 likewise has four pushers 18, the con-
figuration of which corresponds approxzimately to that of the

pusher openings.
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W se approximately square pusher openings 17 are arranged in the bottom of
the depression 21. Additional bores 22 for better dis- tribution of the
negative pressure can be provided in the edge region. The control surface,
or the individual surface portions, can be heated by neans of a heating
devi ce 48N ¢A®& P ndicated here as ak electric heating éﬁWFWP&@%m“Tﬁé
control elenent 10 |ikew se has four pushers 18, the con- figuration of

whi ch corresponds approxi mately to that of the pusher openings. PALO20WO /

26. _0. 06143+ FA5020V0:200604663RrbAikBhS 1 khuskkakhve i8Rbadi RRMpo 1R Waier

filmis supported ex- clusively in punctlforn1fash|on in the region of the
bonded- oalughvply Oinepwhnseltpsmefiephirhe 1hufibei oRigAgnoP it I’o;éled@to@@mdn@m ool

(S e sppLasoAtheaLl | HSHEGLLYC: RIbRdLRNL dRROLRI PLENCrQUS Yoor

Lastly, OWs “ano nbdl i Ve enb

det achi ngstabé 2bmeThssihasha mmmasnga%vbnembbdﬂmanmumbarcrl@fed Rdiewiidual
pushers 28 are mount ed axially displaceably, pos- sibly in a matrix-like
manner. TH&¥ndi vi dual pushers are nounted both in a control slide 30 and in
an advance element 34. The advance elenent is of pot-like design simlarly
to the hous- ing 26 and has an end side 35 which lies set back slightly

bel ow athutyngfogenén@ ﬁﬁowépenbngsr mbrodgkdnhildlstheting emthoalimepusher s

23 pass rran ed int 35. The advan el enent 34 is
o ot e588d5 adar ASHIATShBROr £o37I00S PHS Ao AGT S0 Cinad: W6 ac FLTHEY a

hel i cal 6@”Ph§§$hQﬁa§pbhﬁger§628%rbhﬁogh|ﬂ@l§i B@ng,ngzh@l@?ﬂtarc@labily , 48530 can
be lowered fur- ther in arrow direction b. The control de 30 has a step
ar - sibly in a matrix-like manner. The individual pushers are
mounted both in a control slide 30 and in an advance element 34.
The advance element is of pot-like design similarly to the hous-
ing 26 and has an end side 35 which lies set back slightly below
a housing opening 27. Openings, through which the individual

pushers 23 pass, are arranged in the end side 35.

The advance element 34 is prestressed against a support 37 on
the housing 26 under the action ¢f a helical compression spring
36. On the other hand, the control slide 30 can be lowered fur-
ther in arrow direction b. The contrel slide 30 has a step ar-
rangement 33 with different levels, where in each case two or
more individual pushers can be arranged at the same step ar-
rangement level, At the upper end, the individual pushers each
have a stop 38 which limits the upward movement ©of the pushers.
At the leower end, the individual pushers are each provided with
a driver element 32, all the driver elements lying at the same
level in the neutral starting position illustrated. The individ-
ual pushers are each prestressed with a helical compressicn

spring 31 between the stops 38 and the step arrangement 33.

The negative pressure necessary for the detaching process can

act on the wafer film 2 via negative pressure ducts 29. However,
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rangement 33 with different |evels, where in each case two or nore

i ndi vidual pushers can be arranged at the sane step ar- rangenent |evel. At
t he upper end, the individual pushers each have a stop 38 which [imts the
upward novenent of the pushers. At the |ower end, the individual pushers
are each™p8%i détu-Wlth a driver elenent!®2, all the driver *BIPeRIP¥%%ing
at the sane level in the neutral starting position illustrated. The

i ndi vid- ual pushers are each prestressed with a helical conpression spring
31 betweghgliheost PPSudBsandnt PEeSLRRI 2L HARYCRBAL33. 28hesnegatkiygpressure
necessary for the detaching process can act on the wafer film2 via

negat i vevpredshe epdsersleo. However, PALO20WDO / 26.10.06 14

PALO20WO- 2006016635 additional ducts, in the individual pushers 28 for

exanple, would be possible. In the neutral starting position illustrated,
the contiel tRyrnefiteel pothronsg8pokitheni ndivsduakegyushaes cahk rkile st -t he
support plane 11. The special feature of this illustrative enbodinent is

that thefs@ffaestpePei BnsfsgthakerdaviABaiuReeNeRSor1d Sdppent tae SRS OTdNe
tine. Thgiahé_ i?.S@Metggéc@glfkeééuﬁgpe ”chﬁg' 21 1KE L De L8R %}f:agﬁ%nl%%ts' ons

B is present in the sSupport plane 11. en the contro i splaced
in arrowcdat echeonuafathepoatdvansed8etekentn3dhesfoheaiby pdi seduppuntertt o

the force of the helical conpression ring 36, and the individual pushers
or thei FPSUPFHEE" HBFL | DREE S Ar EoaRANERATt APohb A EhE BRERnG 37 EHE® Yond

the suppprt phapg dlpolPibRESgCcoBNEELLEOAL &hetﬁerggpgarthglahglhqal
conpressi on springs %1 is sufficient to hold the stops 38 in the stop
position. However, if the control slide 30 is pulled back in arrow

di recti op.b. Lhe Lup, out ecumst shndLvidupl 1 BSIR 5206 BeBEYRU ed;ack
advance element 34 is clearly raised counter to the force of the
helical compression spring 36, and the individual pushers or
their surface portions 8 are advanced through the opening 27 be-
yond the support plane 11. In this connection, the force of the
helical compression springs 31 is sufficient to hold the stops
38 in the stop position. However, if the control slide 30 is
pulled back in arrow direction b, the two cutermost individual
pushers are clearly pulled back first via the step arrangement
33. Further pushers then follow them in pairs from the outside
to the inside until finally the two innermost pushers are pulled
back. In the case of a matrix-like arrangement of the pushers,
pusher rows are in each case pulled back concentrically from the
outside to the inside. This guided pulling-back movement brings
about continuous detachment of the film from the cutside to the
inside in a guided and supported movement. Detachment is ef-
fected entirely symmetrically, so that no displacement c¢f the

chip can take place.

Figure 10 illustrates a detachment sequence using the detaching
tool 25 according to figure 9 in the individual illustrations a)

to k). In this connection, a) shows the neutral starting posi-



33. Further pushers then follow themin pairs fromthe outside to the
inside until finally the two innernost pushers are pulled back. In the case
of a matrix-like arrangenent of the pushers, pusher rows are in each case

pul I ed bac o] frically fromthe outside to the inside. This gui
puIIingfbééﬁ%dggigﬁai brings about coné%nuous det achnment ofmfﬁgogﬁ?%g Tom

the outside to the inside in a guided and supported novenent. Detachnent is
ef - fected entirely symmetrically, so that no displacenent of the chip can
t ake pl ackeon Riwee Qi itvd fist rét s loa slebaehneos i seouedcevasi nhet Hetdehaahi ng

tool 25 accordi to figure 9 jn the indiyidual i]lustrations o k). In
this coﬂﬁ%%ki%ﬂ?qﬁﬁg%ﬂ%wgh?rﬁpiﬂiﬁgaﬁog a%t?%géﬁog?féw@ ZEVE)FQ%@. 0.0E is
PALO2OND- 2006016635 tion after the wafer filmhas been positioned over the

detaching tool and before the holding tool 4 takes hold of the chip 1.
Accor di igctordng tthe thol dimg hoblingkesohotakes hbhedchipthandhipheaodder si de

of the wafer film2.is placed under_vacuum Then, according to c), the
control ST d¥' 01 K dvhrcdn, “The Suffatel bortrong 8 BEFngorarSed
sinmultaneously with the holding tool 4, At the sane time, the wafer film2

is sucked slightly below the support plane 11. The detaching process

al r eady DR nsaCHoWl HI DR t e oufterceege’l of lide i ps1adrheRedacEbeding to

d), the gontrol sljde, 30 éSbé%&#rP%ﬁS@@aéfhul§g é@@é%%haiEH'Pﬂé LELHERY I nto
the starti’ng position again. & 1 ndi vi dual pushéers now have prindrily

the functéon Of Btupehgosdmd oride wad ewafél nfiHowkves, stbksdr eimaighsliyn

det ached %osi- tion along the edges. According. to eggcthe contrql slide is

pul | ed DAY UrRhetUPRMeS RwdRouter mbdE PsherindePhgcearReAlAFBAY REOATSL
and | owef&d. 2 10g the outer edges of the chip 1.

Then, according to d), the control slide 30 is returned again,
sc that the chip 1 returns into the starting position again. All
the individual pushers now have primarily the function of sup-
port for the wafer film. However, this remains in detached posi-

tion along the edges.

According to e}, the control slide is pulled back further, the
two outermost pushers being taken along with it and lowered. Un-
der the action of the negative pressure, the wafer film follows
in a guided movement and is detached from the underside of the
chip. According to f), g) and h), further pulling-back sequences
of the pushers follow from the outside to the inside until fi-

nally only the two innermost pushers serve as support.

According to i), the innermost pushers are finally also lowered
below the support plane 11, so that the detaching process 1is

ended without the holding tool 4 having to be moved.

Only now, according to k), does the raising of the holding tool
4 and the pressure compensaticon take place, so that the elastic

wafer film 2 relaxes again. The individual pushers can now be
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der the action of the negative pressure, the wafer filmfollows in a guided
novenment and is detached fromthe underside of the chip. According to f),

g) and h), further pulling-back sequences of the pushers follow fromthe
outside to the inside until fi- nally only the two innernost pushers serve
as suppSHt?™AdcSridifig to i), the innerndb8t pushers are fi naEI’RF%O“‘aDF%“B‘GOFB%r ed
bel ow t he support plane 11, so that the detaching process is ended w thout
the hol ding tool 4 having to be noved. Only now, according to k), does the
rai si ng pRfsHehe aehdiing d atle 4210 A SR ESUH & LAmensati Ot akenpl age, so
that the elastic wafer film2 relaxes again. The individual pushers can now

be I,. v“RAEFRAWOY c26. 1@ 6 SLE Io7dicy ZOMWD- 2006 GIeESE it Hetb bakekr | g va¢he
startin osi ti ccor dj 0..a);, fer .fi be K fJon
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det achi g gieel caceendi RY to@ufdegiree b amit itk ofIrc Qi rsel diel posshdl gushér
particul ar the pusher arrangenent and the pulling-back sequences could in

each ca%r@él_gegtﬂ?éﬁt e _c?htenjé”ﬁ&ri_ﬂ‘?c‘lﬂaér}f ciﬁﬁﬁ%ecqcc?rfs.cqlflc@/\d}? cPadCF]_%oC%%e be
possi bl %{?.a?tt'eld 0 t@{eoga%ildwaw Qual g Qi SURPQEd S Pra SUPRYE thNgs B €2
ment s, Ich could It kew se be arranged in a matri x-11ke manner, %etween
t he novaltlid Ipusherov iRl GROME I/d126. 10,9061 BurRALCROWE 20080166357 #b¢ent

Claims 1. A nethad.for detaching a conponent (1). bonded to a flexible film
(o it o OBk ko G Hgb o B B h ke e
conponeme Qg + -N rdvw W face P, facing away fromthe film taken hold
of by a holding tool (4) on a plane holding surface and lifted off fromthe

film the film
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(2) being, in the region of the conponent (1), positioned on a detaching
tool (5) in such a way that it lies in a support plane (11) and is
supported in the support plane by at |east one supporting elenent (6), and

the filmbei n2_2ssyl%ked by means of negative pressure both a&?i nst

t he
supporting &r é->*ment (6) and partly bel & the support plane™ (¥4 *And Far -

thernore at | east one control elenent (10) with a control surface being
provi ded, which, before the lifting-off of the conmponent fromthe film is
noved plraieniarcaldiels to the sup- port plane (11) while the negative pressure
is maintained, characterized in that the filmlies on the control surface
on at | east one plane surface portion (8) and in that the conponent is

first tgken Rold @f oy fhe ol disn faO%ngMérﬁ ! 'Borldef&'ﬁg'é)f%l&?hgle
clanped in every sequence of detach- nment eilther between the hol ding surface
and the surfddédmpde ,t ilon parthetsMeen at lrertiaodichg: tsur fadde anthdd® sappord+ ng
ele- nment (6). 2. ,lhe thod as clained in claim1l, characterized jn that
the surface §érti H“(g%ei SPROET D EE St BF i g ﬁ}a €14) into

a detachi ng posiyt ir@Rm( XhaWiihe,t he el dng teolyy Sﬁ%ﬁﬁﬁ&%&&ﬁpﬁ@ﬁ”&n(é)
and in that the conponent is then freed fromthe connection to the film
still maint aPAedebholdiags gpwdeciengrdl dndrited @)L FAuPOWe /£2Bn.10co6 fiBlm

that the _sunPacs 381 o (87 P PTsC Bian TGt Bt THe Spporie 1 ahs
(11) and beyandethensuppesiolpl@ne isi mydranreaus! thut hit tihie Hod i Dgskeedre 4)
and returned into the support plane again, in that the surface portion (8)
is then puII@éaﬁﬁchl} and is supported in the support plane by at least
one supporting element (6), and the film being sucked by
means of negative pressure both against the supporting ele-
ment (&) and partly below the support plane (11), and fur-
thermore at least one control element (10) with a control
surface being provided, which, before the lifting-off of the
compeonent from the film, is moved plane-parallel to the sup-
port plane (11) while the negative pressure is maintained,
characterized in that the film lies on the contrel surface
onn at least one plane surface portion (8) and in that the
component is first taken hold of by the holding tool and is
until lifting-off held clamped in every sequence of detach-
ment either between the holding surface and the surface por-

fion or between the holding surface and the supporting ele-

ment [(6).

2. The method as claimed in claim 1, characterized in that the
surface portion (8) is pulled back out of the support plane
{11) into a detaching position (X) while the holding tool
secures the component (1} and in that the component is then
freed from the connection to the film still maintained by

the supporting element (6).
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Qut of the support plane into a detaching position (X) while the holding
tool (4) secures the conponent (1) and in that Ilastly the conponent is

freed fromthe connection to the filmstill maintained by the supporting
el ement (6). 4. The nmethod as clainmed in one of claims 1 tom%zogoh%rga}%ﬁggi zed
in that "a nunber of surface portions spéged from one anot her "are nove

simul taneously in such a way that a supporting elenent is arranged at | east
bet ween two surface portions. 5. The nmethod as clained in one of clains 1 to
4, char act er Taedmeithcldhats e isdgepdrt «dfaitthe ,f idiafa2)t oni ide Suppedt | nige el e-
ment (6) is effected in punctiformand/or |inear fashion. 6. The nmethod as

claimed in of&LRCE BOFS 1PN d 88, ichdriddte AT 8% THatO He & obpoReRt i s

supported on l.east; 50%0f 4 r ; i t
t he begi nni néﬂtg et ﬁgl)d%t%ﬁérfﬁgpgﬁiﬁﬁd}% ?ﬁegﬁﬁhl%%%%%%gqﬁt%ne

of clains 1 thebhodlkdmactienilzed) iamd hat uihre G unfac e lpordupre s meated by a
heati ng device .(40).. he .net hod. as clained in one of clai | ,to 7,
Char acter | sed B3t 1 TG CO FUIE R S8 Tt W o 1t S Thar L b7 (85 Bx.

t ends appr oXiof®t @lsy tihe thepauppitar ane d bl)deatadhiedpag it g 0f dhele

detaching operation. Il PALO20W / 26.1J.06 1 9 PALO20W-2006016635 9. The
met hod as cl &hgedcilglioge tollcl {diimseruie B thehgrammersed 1 i randhatn atiiber

of surface portians a, r v i Dy endent of _.one t . 10. A
Gevi e for Hering S ssiblelit (MY Thads ARBP I sohufes O O
particul ar afdem canducten nchiimdebmded Heo supporting element (6).

4q. The method as claimed in one of claims 1 to 3, characterized
in that a number of surface portions spaced from one another
are moved simultaneously in such a way that a supporting

element is arranged at least between two surface portions.

5. The method as claimed in one of claims 1 to 4, characterized
in that the support of the film (2) on the supporting ele-

ment (6) is effected in punctiform and/or linear fashion.

6. The method as claimed in one of claims 1 to 5, characterized
in that the compcnent is supported on at least 50% of its
area by the surface porticn at least at the beginning of the

detaching operation.

7. The method as claimed 1n one of claims 1 to 6, characterized
in that the surface portion is heated by a heating device

(407 .

8. The method as claimed in one of claims 1 to 7, characterized
in that the control surface or the surface portion (8) ex-
tends approximately in the support plane (11l) at the begin-

ning of the detaching operation.



o ""l

fer film wth a holding device (4) for taking hold of the conponent on its
surface (3) facing away fromthe filmand for lifting-off fromthe film
with a detaching tool (5) on which the film (2) can be positioned in the
region of the conmponent in such a way that it lies in a support plane (il)
and can™hE"®upportét in the support plarfe by at | east one FEGPPFBFLIAEE®
elenment (6), and also with at |east one negative pressure duct (9) opening’
toward the support plane, at |east one control elenment (10) with a control

sur f aceg bei ng, oY aeh D Va FOUDS BHe b Ni hhendeb achl ROt 00l tbngSuch 2 9y Lihaly the
control surface can be displaced out of the support plane (11) in a

pl ane- paral | &t tmhhenr , nehagnctérsuedaca phativthe (8ent Bbl suef aceekadnat

| east one pl$ne ) rfgﬁe ggrtion §8%h next to which at | east one supporting
el enent is arranged. - 14.°The"deW'2e"88 clai med in claim 10, characterized in
that the surface portion (8) can be pulled back out of the support plane
(11) into a detaching position (X) at a distance from the support plane.

12. Thel@eviZelas! € af edd¢h2ehabth 20C8Frenenthat acbepfigddtprne fRgRibHe

surf ace portiom (%), eam,be,advaneed beyondcbhe,sues BAsk BLARBA(LL) o was

si mul taneously wi th' t he drng as claimed’in one
of clainms 10f4o fl2lmchatelct erholdibdgi dethat the font rakiaygr hate cXOkxhkas a

number of sur- face portions %géfspaceg from one another and in that a sup
PALO20OWD / 26°TRCORND F PALD 2D 2606016635CHDPt FRGYef ERBNENE6Y 1ilB &Pfanged

at | east between Imo;syrdacer -pArEhons; (fa, 80). 214erIPRidEVEES 185 56! Alymed

in claim13, characterized in that the surface portions (Ba, 8b) are firny

i nt erconnectwdich the film (2) can be positioned in the region of the
compenent in such a way that it lies in a support plane (11}
and can be supported in the support plane by at least one
supporting element (6), and also with at least one negative
pressure duct (9) opening toward the support plane, at least
one control element (10) with a control surface being mova-
bly mounted in the detaching toel in such a way that the
contrcl surface can be displaced out of the support plane
{11} in a plane-parallel manner, characterized in that the

contrel surface has at least one plane surface portion (8)

next to which at least one supporting element is arranged.

11. The device as claimed in c¢laim 10, characterized in that the
surface portion (8) can be pulled back out of the support
plane (11} into a detaching position (X) at a distance from

the support plane.

12. The device as claimed in claim 10 or 11, characterized in
that the surface portion (8) can be advanced beyond the sup-

port plane (11} simultaneously with the holding tool (4).

13. The device as claimed in one of claims 10 to 12, character-
ized 1n that the control surface (10) has a number of sur-

face portions (8) spaced from one another and in that a sup-



15. The device as clained in claim 13, characterized in that the surface
portions can be noved i ndependently of one another. 16. The device as
claimed in one of clainms 14 or 15, character ized in that at |east four
surface partions are arranged next to ?ne another in a ”atrkéhhi§ﬁgﬂﬁﬂger'

17. The ‘dévice as ¢laimed in one of clafffts 10 to 16, character-"1zed Th that

the supporting elenment (6) has punctiform and/or |inear supports for the
film 18. The device as clainmed in claim17, characterized in that the
supporting elperentndhas endray ge Inunberr e @ppar tiagstpysamisisn ©Fo Ssppdicé ng
cones which are arranged in_a matrix-Iike man- ner around the surface
portion or tﬁ@r§&PP§Cé8ﬁorﬁﬁﬁns. 19. The device as clainmed in one of clains
10 to 18, character- ized in that the control surface can be heated by neans
of a heating device (40).

14, The device as claimed in claim 13, characterized in that the

surface portions (8a, 8b) are firmly interconnected.

15. The cdevice as claimed in claim 13, characterized in that the

surface portions can be moved independently of cone another.

16. The device as claimed in one of claims 14 or 15, character-
ized in that at least four surface portions are arranged

next to one ancother in a matrix-like manner.

17. The device as claimed in one of claims 10 to 16, character-
ized in that the supporting element (6) has punctiform

and/cr linear supports for the film.

18. The device as claimed in claim 17, characterized in that the
suppcrting element has a large number of supporting pyramids
or supporting cones which are arranged in a matrix-like man-

ner around the surface portion or the surface portions.

19. The device as claimed in one of claims 10 to 18, character-
ized in that the control surface can be heated by means of a

heating device (40).



