WO 2005/ 117072 - 1 - PCT/ EP2004/ 053593 Method and device for detaching a
conponent which is attached to a flexible film5 The invention relates to a
nmet hod for detaching a conponent bonded to a flexible filmaccording to the

preanbl e of wdazewd/15peh met hods serve hn-particupet/Eppobagopneeassi ng of
sem conductor chips for in quick succession renoving a |arge nunber of
chips fromthe 10 wafer filmand placing themonto a supporting surface. In
this connection, the sem conductor chips wth the electronic¢ circuits
arranged t héfebhedr @5kt eheRd f°§ep%?'§&%‘ﬂ“‘?$diavi RERPIRERY o?‘?&‘ﬁ‘ﬁé‘ stfi con
slice by 15 sewaciged The aafbexibl1bopied onto the wafer film 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

det achedsdurTing tihevaawiary pralcasss Go t he nehkpdhafdy 2d@etaehadbesaon

shoul d be as Lo, as, Pogsihle Wen o ey LNl i yaly chips, &1 &, dglpched from
the filmin Brder 16~ avold excessive Fiechani car force action on € chip.
Met hods and phewaclesei pfwdlain he. déusthimatprdeessrire 45 papot tetlaby
needl es or hi i n - i 4 fai al ready
nonn. - Agcor Bing St 8 ahoher et achny e Tt he 18 niPS dib St a
supporting bigecesfhon rengy imehber 1grdendeikeT orf, &ipr$ hdromhethgea of

adhesi 0R ot 0 i€ £OAPONERLE HalBHE BRemOBAtdChaBlYpSFRLKEN saRdalre necessary
detaching force can thus be reduced. Exanples of such nethods are

described in US 4 778 326 or US 6 202 292. Lastly, a generically conparable
met hod, in whhchhidsstepnhéctdbfpl aard bamecashbyMctbrt thidan&ieh t brefil m

has al so 35 becone known througg US 6 561.74 In this coq&ggtion the film

is at the sanEStrhE LhckeH SAF6°a ToharIFRyriiereon are orehand

separated individually from the silicon slice by
15 sawing. The wafer 1is bonded onto the wafer film
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 sawing process. On the other hand,
20 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
25 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
30 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
35 become known through US 6 561 743. In this connection,
the film is at the same time sucked onto a lower level
of the step, so that the film is continuously removed

from the component during the advance of the step.



of the step, so that the filmis continuously renoved fromthe conponent
during the advance of the step. WO 2005/117072 - 2 - PCT/ EP2004/ 053593 US
2003/ 0075271 descri bes a nethod and device for detaching sem conduct or

el enents in whighosy gdeyeghi ng tool has ma nunber obcrpkeboog/osntEaGt
el ements arranged concentrically with one another which can be extended 5

telescopically in turn, the sem conductor elenent being raised and the film

bei ng detached stepw se. According to JP 2001-196443, the_defaching tool has
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in which a dexbedd ngi shenfitm beibynddtarhedashepdiee.first the detaching

pi ston being raised and then the needl e being pushed through the film 25
A problemin all the known nmethods is that they are only limtedly suitable

for processiMFLFIPRIWECh P FRPY-3hdft#3 1 hitdenelataghingr teRanidE  ®. 05 mm
There is a ghekioh mehEdLalwidamotawhes therahi@-1sxéi féeeh@fdr80 Wi th
needl es _.or pushi ng nmeans. Uncontrol |l ed sucki of the filminto
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per manent danefiecel n the case of the displaceable step according

JP 63-228638 describes a detaching tool in which a
pushing means with a smaller surface than the

15 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.

20 Finally, JP 3-76139 describes a detaching tool for a
semiconductor element in which a detaching piston is
combined with a needle, first the detaching piston
being raised and then the needle being pushed through
the film.

25
A problem in all the known methods is that they are
only limitedly 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

30 with needles or pushing means. Uncontrolled sucking of
the film into indentations can also lead to great
bending forces on the chip and thus to permanent
damage. In the case of the displaceable step according
to US 6 561 743, detachment from the film takes place

35 continuously and thus asymmetrically, which can cause
slight displacement to one side. Depending on chip

size, moreover, a corresponding clearance for the



to US 6 561 743, detachnment fromthe filmtakes place 35 continuously and
thus asymmetrically, which can cause slight displacenent to one side.
Dependi ng on chip size, noreover, a corresponding clearance for the WO
2005/ 117072 wo3200PCZILEP2004/ 053593 di splacenment PSTYERRI00Ed 08B 5%3e si de,
which can lead to space problens in the edge region of the wafer. It is
therefore an object of the invention to provide a nethod of the kind
mentioned in_ the introduction whi.ch . 5 also makes it ipcqrisci:atljljleléaodd gach
S
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until final hagtthg- 6ehthekd dchagpedm dn every sequence of detachnent either
bet ween the holding surface of the holding tool and the surface portion or

bet ween the hol di ng surface and the
The surface portion which can be displaced in a plane-

parallel manner brings about very precise control of
15 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 support plane, complete symmetry of the
detaching process can be achieved. The plane-parallel
20 advance and return travel can be set exactly. The
detaching process 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 operation can
25 also be controlled. In contrast to the known methods,
the component 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 surface and the
30 supporting element. Such preferably planar support on
both sides at every moment is especially important in

the case of very thin chips.

For final 1lifting-off, the surface portion is pulled
35 back out of the support plane into a detaching position
while the holding tool secures the component. In this
connection, the surface portion covers a defined travel

at an adjustable speed and moves away from the film



30 supporting elenment. Such preferably planar support on both sides at
every nonent is especially inportant in the case of very thin chips. For
final lifting-off, the surface portion is pulled 35 back out of the support

pl ane into awaet@@bym!vpegl tion while-the.hol di ngpkeyErseou/es st
conponent. In this connection, the surface portion covers a defined travel

at an adj ustabl e speed and noves away fromthe filmW) 2005/117072 - 4 -
PCT/ EP2004/ 053593 undersi de. Under the vacuum action, the filmfollows the
control surfBR8eEBLERoN URET n S NERSHT s 2G&AR8hedtne r fhlfhelRhdENSi de of

t he corrponenthev\/abﬁhrgs ]Eslmma@raal )por&lﬁmpralrﬁﬁ iy d&@@lufxpoml ﬂ@t&bgé’gnt Ehe
conponent ca n be free e connection sti ai ned_ by the
supporti ng e?’é Fﬁ St FRARAIEAHS %‘%rﬁﬂ“f d'i’sl?ltﬁké of ‘?16?% OpdY
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pl ane agai nthE)urlsm@ptdechg sptaeraent ndwenerwhicihe ocoAponent simsliupport ed
over a lar geagggﬁdggqrgebg $6GUEel! ﬁeﬁg eggaﬂ,abl y between the hol ding tool

and the surf portion. During t vance-of the surface portion, the
detachi ng operation of the filmis started along the edge in a gentle way

dependi ng onptherg9nhi aws aki om Mdnheipemsdiifrace pr@é*&h&ﬁ' Role tBiﬁfabE is
advant ageous if 20 the surface portion or _.the sum of he surface_portions

has a sli%htPYTERBPI SANarfedr Sthane t AEVRBRBONEHE. Oéur‘ir}‘r’g SYRROT Bt BEANCt he
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detaching pogiihon, el ongd LALLM dNLLRWCILOD 82 support plane
again. During this displacement movement, the component
is supported over a large area and held securely and
15 stably between the holding tool and the surface
portion. During the advance of the surface portion, the
detaching operation of the film is started along the
edge in a gentle way depending on the configuration of
the surface portion. For this, it i1s advantageous if
20 the surface portion or the sum of the surface portions
has a slightly smaller area than the component. During
the return, the surface portion continues its movement
until it has again reached the detaching position
mentioned in the introduction.
25
Depending on the size of the component, a number of
surface portions spaced from one another can be moved
simultaneously in such a way that a supporting element
is arranged at least between two surface portions. In
30 this connection, the movable surface portions are
passed through by the supporting element, so that
optimally distributed support of the component on the

underside of the film is ensured in every sequence.

35 In certain applications, it can be advantageous to move
a number of surface portions independently of one

another.



Dependi ng on the size of the conponent, a nunber of surface portions spaced
fromone another can be noved sinmultaneously in such a way that a
supporting elenent is arranged at |east between two surface portions. In 30

this connectygnzobbg1imyabl e surface porgions are ppaysedoblr/QuEsdy the
supporting elenment, so that optinmally distributed support of the conponent

on the underside of the filmis ensured in every sequence. 35 In certain

applications, it can be advantageous to move a nunber of surface portions
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installed in existing
In particular applications, it 1is advantageous if the
surface portion is heated. In this way, heat can be
15 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

20 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 installed in existing
processing machines, 1in particular in existing die

25 Dbonders. According to the invention, this object 1is
achieved with a device which has the features in claim
8.

The movably mounted control element with the surface
30 portion which can be displaced in a plane-parallel
manner can be combined particularly simply with the
same drive system as may already be present for
conventional detaching needles. In this connection, the
control element can be capable of being both pulled
35 Dback 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 1least one supporting element is



processi ng machines, in particular in existing die 25 bonders. According to
the invention, this object is achieved wth a device which has the features
in claim 8. The novably nounted control element with the surface 30

portion whicljocapobeidiyephaced in a plang-paral | el pofgmpernoqad s53% gpbi ned
particularly sinply with the sanme drive systemas nmay already be present
for conventional detaching needles. In this connection, the control

el ement can be capabl e of being both pulled 35 back and _advanced relative to
the support PF&EABICAN the?d caYetdPloemPemPrVERTtEISOMS livtay BeWSHPKicient if
the control tpurtacechas atmbeastoroneupbere slehaee spaitidn, sufestintio whi ch
at | east one ﬁuppqé%%qg el enent i s_WO 2005/ 17&%2 -.q:- PCT/ EP2004/ 053593
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sanme plane. 20 However, the control elenent can al so have a nunber of
Depending on the geometry of the component, the control

element can have a number of firmly interconnected

15 surface portions. In this connection, it is especially
advantageous if the control element is monolithic, so

that all the surface portions can be machined together

and consequently also lie exactly in the same plane.

20 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 another via a corresponding
mechanism.

25
The support element can have supporting pyramids or
supporting cones for punctiform support of the film or

supporting strips for linear support of the £ilm.

30 It is moreover especially advantageous if at least four
surface portions are arranged next to one another in a
matrix-like manner. In this arrangement resembling a
cloverleaf, the support element can have a large number
of supporting pyramids or supporting cones which are

35 likewise arranged in a matrix-like manner around the
surface portions. Alternatively, supporting strips
forming a cross could also be arranged between the four

surface portiomns.



surface portions which can be noved i ndependently of one another and can be
noved in a laterally staggered manner in relation to one another via a
corresponding mechanism 25 The support el enent can have supporting

pyram ds or w§uppesingogpnes for punctiform suppopérpiphbesfbbason
supporting strips for linear support of the film 30 It is noreover

especi ally advantageous if at |least four surface portions are arranged next
to one another in a matrix-like manner. In this arrangenent resenbling a
cl overl eaf, the support elenent can have a | arge nunmber of supporting

pyram ds or %@ﬁ@bhtﬂ@%c@wa\&@ <33 atlzle35nbhk_@uhla@ afuranged poreismsri x-1ike

manner around t urfa rtions ternatively, supporti,ng strips
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tenperature control. rther 1ndividual Teatures and advantages of the
i nventi on ene?pReFROWTEheonbrPbwi ng description of illustrative enbodi nents
and fromthe drawings, in which: 15 figure 1 shows a first exanple of a

detachin operation according_to the invention in three sequences; figure
2 shows1® setehehekanpreiytdaadet 46RtHges and advantages of the

invention emerge from the following description of
illustrative embodiments and from the drawings, in
which:

15 figure 1 shows a first example of a detaching
operation according to the invention in three

sequences;

figure 2 shows a second example of a detaching
20 operation according 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;

25
figure 4 shows a cross section through the plane A-A
according to figure 3;
figure 5 shows a perspective 1illustration of the
30 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;

35 figure 7 shows a cross section through the plane B-B

according to figure 6;



20 operation according 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; 25 figure 4 shows a cross section through the plane A-A

according togd imees/Bivdygure 5 shows a gerspecti veerlkegbbayoenseh the 30
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; 35
figure 7 shows a cross section through the plane. B-B according to figure 6;
WO 2005/ 1170729ure & F%h?@@20@4/aygﬁw?cq%%ﬁnelélgﬁéﬁstaOﬁer§H§ctF

illustration of the deaae@&ngngoebo§6§@édkagn§0t6igm?aﬁeﬁ gngnd; 7;figure 9
shows a cross section through a further 5 exanple of a detaching tool with

a nunber of independently novabl e surface portions, and figure 10 shows a
det achi ng opEtr@air®ns wi $hows detackirpgs t eelctdecor dihxgpugh figureubthert he

sequences a 10 to k. Figur la to show a first illustrative enpodi nent
of a det gchi ng operati %}ﬁgﬁg}ﬁfghpge ase%eﬁteancg%alsl?g Itho? i glkéoﬁngc%r?boenjf CEPI ar ge
nunber of chips 1 are bodependantlySmoeabilenedriiater pbirkmpfs, ornghe
continuous wafer originally bonded on has been subdivided into individual
chips by sawi ng. After sawing, the filmis tensioned further in a known
manner in orHeFux® 19 aghevs ate daidichiinl oRepat denoish thedetrplindhe 20

detaching tool designatgdiagcaopohg BY¥ FigSirel ld ust rated Qplenhces a _
di agrammatical ly here.tltkls arrangeéd in a stationary manner in a nachi ne
(o] .

relativé®o the

Figures la to 1lc show a first illustrative embodiment
of a detaching operation in three sequences. In this
connection, a large number of chips 1 are bonded on a
15 tensioned wafer film 2, or the continuous wafer
originally bonded on has been subdivided into
individual chips by sawing. After sawing, the film is
tensioned further in a known manner in order to
facilitate individual separation of the chips. The
20 detaching tool designated as a whole by 5 is
illustrated only diagrammatically here. It is arranged
in a stationary manner in a machine relative to the
wafer f£ilm 2. The positioning of the chip 1 over the
detaching tool 5 1is effected via an X/Y coordinate

25 drive.

A holding tool 4 with a plane holding surface with a
suction function can be applied to that surface 3 of
the chip facing away from the film. A negative pressure
30 1is applied to this surface via a negative pressure duct
20, so that the chip adheres to the holding tool 4. The
holding tool 4 can be raised in arrow direction a
(figure 1c), while the negative pressure is maintained,
and transports the chip onto a substrate or to an

35 intermediate station.

The detaching tool 5 has at least one supporting

element 6, which lies in a support plane 11. The wafer



wafer film2. The positioning of the chip 1 over the detaching tool 5 is
effected via an X/'Y coordinate 25 drive. A holding tool 4 with a pl ane
hol di ng surface with a suction function can be applied to that surface 3 of

the chip facipgzagvsyifirenmpthe film A negative prepgsr/epd®osycddsd to
this surface via a negative pressure duct 20, so that the chip adheres to
the holding tool 4. The holding tool 4 can be raised in arrow direction a

(figure Ic), while the negative pressure is_naintained, and transports the
chip onto a §tihBt Ratel®? ¢B &R1S3IFURRATTERAHRR SFathihén. PaREREERAcRitng t ool
5 has at | eagsheORR:tHHHIO] | Bfer&t €6RNt A6, nMHEN bifeSsurf s UpPREL opsane 11.
The wafer WD 2005/.117072 - - PC¥/EP200§/05 593 film Ihgs Q tgis
support pl an83at $he BEFTA f tEheSB8t &hi Rg OPRTELT off e&‘%ﬂ:rm P of

surface portppaser8aly8baasoangedtend tire erck ofsuppeornt r pllasleemant i@
pref er abl ahi?eg’ét %’%%;Ji%'tthe SYPRRL L g é88§t1 1'e91e?1[td' .ecfhé”gpk%‘i:% to the
nmen . ntrol’ e

support ele he “sur ce portions-or thée co enen can be
pul | ed back ppmtapnewcdi riget i oanbroli ghementy) .1 Theanghsutpuhecdebacki ng

operation, a;pegqalhbyeqRressyts plQs(antawsyy) is present in the region of
t he det achi né tooF 5 0on the un e?sége of tze wafer film2. This can act on
the filmvia special negative pressure ducts 9 or sinply via the clearance

between the fThyxgdqaRdtr WRakIR RIS JPeddie sflge. reghapipd phessurtace 15
portions 8, mden?atl ons. 7 can be forned, for exanpl appropriate

bevel s, ¥ WHRERCVRe et AEhPRG S5PGcess tB&n IRITM 1 P&t dtUundBFAEHA ot i on of
the negativetoplLesswie. tR9 SHEBraigkadfi nthPhwgeets fiitlkust r atiedsi Bahi gure
la. The act on the film via special negative pressure ducts 9
or simply wvia the clearance between the fixed and
movable parts. In the edge region of the surface
15 portions 8, indentations 7 can be formed, for example
by appropriate bevels, at which the detaching process
can be initiated wunder the action of the negative

pressure.

20 Such a starting phase is illustrated in figure la. The
indentations 7 extend not only in the edge region of
the surface portions 8a, 8b but also in the edge region
of the chip 1. Under the action of the negative
pressure, they bring about a locally very limited

25 deformation of the wafer film 2 and thus its detachment
from the chip 1.

In a following step according to figure 1b, the surface
portions 8a, 8b are pulled back in arrow direction b
30 relative to the support plane 11. The wafer £film 2
follows this movement continuously and remains in the
support plane 11 only in the region of the support by
the supporting element 6. In this connection, the
detachment speed can be controlled precisely by means
35 of the movement of the surface portions. The holding
tool 4 holds the chip 1 stationary in the starting

position.



indentations 7 extend not only in the edge region of the surface portions
8a, 8b but also in the edge region of the chip 1. Under the action of the
negative pressure, they bring about a locally very limted 25 defornation

of the waferydisong/andoypus its detachagnt from phe/ebbpod/okrsaaf ol | owi ng
step according to figure I b, the surface portions 8a, 8b are pulled back in

arrow direction b 30 relative to the support plane 11. The wafer film 2
follows this novenent continuously and remains in the support Iane 11 only
in the regi dRbY VYReNsuppePtIBRI %ﬁeféaﬁalﬁ@r tflicng t&ce e %, Jﬂﬁﬂt£

connection, id&eiedlebachgenbmppeed Gafokaatadh @Irﬂde&el@t%clc&ﬂ &y omans 35 of
t he novenent of the, surf grt ons. 9@£ hol di_ng _ .t ool glds tpe chip 1
stationary i FUPRRTEEES £ Smeg si%i ot 5568/ +P707F - Cﬁﬁp

PCT/ EP2004/ 058598n ©8| yhwhesupaoear, didogst d iffitguge dfd, dﬂntmmﬁehlplkn12 has
achi eved |ts fg@l%hﬁe%% rnqélrﬁegnqjkgséfdog%y QQatﬁgld?HQDQJQJ el enent

6, or adﬁeres o thé chi regi on of Suppor does tlng-off
of the chip bﬂgﬁnar@dwedlrbtftbngaoﬁﬁthamm@SMHﬁnﬂbt@ﬁﬁ$&¢ﬁ¢ngﬁiob¢ 4

begin. After { f sgﬂﬁgl SWigd S esfabl shad bel ow the
wafer film %%%LE%ES?Q?n1?§EQ%|Sp acgv E%? thnilf%ﬁgg g%? ? ﬂﬁe %gxt chi p.
10 A slight|§ispéreeddidet beai hLrbngoaLfsof| Fhst pakbdchaP-figures 2a to 2d.
In this connection, figure 2a corresponds partly to the starting situation

accordln% to flgure |l a. However, the film2 is tensioned flat over the

i ndent atifons® 75 14ghERxt Mok fd@dh 38 rRFpIRE e88Ch8d j88s IHdusiTR e eifat this
| ocation. Mfeguees fpgures 2a.andn2d ghid hediedqhiase offigh@rélet.a@hl ng

operation Coéégg Sggdéopgg%lSIt%$téggss gggbn%fgaggllﬂwaccordlng
to figure 1la. However, the film 2 is tensioned flat
over the indentations 7, so that the detaching process

15 does not start yet at this location. Moreover, figures
2c and 2d in the end phase of the detaching operation
correspond to the situations according to figures 1b

and lc. However, to initiate the detaching process, a
further step according to figure 2b is interposed. In

20 this connection, the surface portions 8a, 8b are
advanced a short distance 1in arrow direction a
simultaneously with the holding tool 4, so that the
chip 1 to be detached first rises above the support
plane 11. This minimal offset starts the detaching

25 operation in the edge region of the chip 1 in a gentle
way. The holding tool 4 is then lowered synchronously
with the surface portions 8a, 8b again until the film 2
rests on the support 6 again. The surface portions 8a,

8b continue their movement according to figure 2c¢ in

30 arrow direction b, 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
35 taken hold of with the aid of the holding tool 4 before
the surface portions 8a and 8b move upward or downward.
By wvirtue of this, the chip is gripped in a clamped

manner between the holding surface of the holding tool



and | c. However, to initiate the detaching process, a further step
according to figure 2b is interposed. In 20 this connection, the surface
portions 8a, 8b are advanced a short distance in arrow direction a

si mul t aneousyy ddsyiieofpl ding tool 4,;1s0-that thperghppPodsyosheodet ached
first rises above the support plane 11. This ninimal offset starts the

detaching 25 operation in the edge region of the chip 1 in a gentle way.
The holding tool 4 is then |owered synchronously wth the surface portions
8a, 8b agai Pt ithe heWiiaRe RRHSEN BRe sBBpoP¥ 6-RQyai FHPPNE S f ace

portions 8a,e1e8ﬁéz@@ntsl wdﬁ@elanyweﬁgmuea@ﬁorw&mﬁ@ fbguee 2@ ianBO arrow
the detachi ng eration t S Iace as

direction b, mhereu % f e

in figure 1.2%n e ]E%s ﬁ‘f“ gotw §8t LOfi Ty Gé:reatpio 4 Gt iPéD ©figure 1
and figure Zaidwichcpotdisig ncanyigase f2,r sthisS5clakednkol thtodntwddi t he ai d
of the hgl din toolt4 before the surface portions 8a and 8b nove upward or
downwar d: Igysqu?ajt Uet ot T hi S, the chip is gripped in a clanped nmanner

bet ween the hol ding surface of the holding tool WO 2005/117072 - 11 -

PCT/ EP2004/0%5§§@§<3 agd t1(§1e synfy I%grtl naeggcﬁggorté(ﬂe §ug@ght|%gl .

el enent 6 before any ten5| e or Ing forces at act on the
Wen the surdamebportsieshst @a, B a\eéihqdéi siqp Eeciderdi aAgove - f iTHer eEX1thi s

clanping retestd P sS b8 A nbeltn@@!keFl Buesnd 1235 iilwst rat exdy fdgf achi ng
tool 5 such as_ can be used for the nethods déscribed above. The tool

consi st $%of @ pRITI&R! hob8FRER23IW FHIA héPl oR”H0 EHShdrd cat 8RR eni ng

cuff 12 and smltfla@e supPordn suitacetAd ofi Whi Gdortde ftid nmeenesnt ochée in the

surroundi ng reqi f the chip to be eta hed. 'The, entiye interiqr of the
f ast eni ng cuft %cnﬁﬁﬂﬁ%hi fb tg 1 to be éeEacheé. fﬁe

entlre interior of the fastening cuff can be connected
to a negative pressure source. With this, a negative

15 pressure of 200 mbar absolute in relation to
atmospheric pressure can be achieved, for example. A
total of four suction bores 14, via which the wafer
film is fixed, are arranged at regular angular spacing
on the circular support surface 13.

20
An approximately square depression 21 1s arranged in
the support surface 13. Four approximately triangular
pusher openings 17 are provided in a cloverleaf-like
arrangement within this depression. A supporting strip

25 cross 16 extends between these pusher openings, and a
supporting pyramid 15 is arranged at the intersection
point. Supporting pyramid and supporting strip cross
together form the supporting element 6 which extends in
the support plane 11.

30
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

35 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



to a negative pressure source. with this, a negative 15 pressure of 200 nbar
absolute in relation to atnospheric pressure can be achieved, for exanple.
A total of four suction bores 14, via which the wafer filmis fixed, are

arranged at yeoh@E,/ A" spacing onjbhe circul ger3Hppebl /pYhEage 13. 20
An approxi mately 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 depression. A supporting strip 25
cross 16 extwhids bbavieeAot RBaE phshBeIGSANENFT e sHWTea CauFIr t9hgtp§ranm d 15

is arranged @irdhe fiiﬂherﬁfﬁio%vel%‘)i{ﬁe SHBRALLIAYPYS ATLd cARd sHPPerti ng
strip cross together formthe supporting elenment 6 which exfends in the

support pl aneldq. vaplanagppeéki mEPEl Fhdy PRIPCSS: CorftYALIA SRR 49 is hel d

axially novapdy idnddieeenheraagddcoaxi ally Wddtdheorf asheni denerdi 12.
Four indi_vidual pushers 18, the configuration of which in the support plane
11 35 coFre§%ﬁ Nt ol he configuration of the pusher openings 17, are
arranged at one end of this control elenment. The pushers 18 each have at

t heir ends su ce__parti o nd .th t hrough t he .er_ opgni ngs 17
WO 2005/ 117073 EZL%zP-reﬁ%-ﬁttEﬁ;’tfgﬁqﬂ%%%@? %ﬁ%‘ib‘l“%@?' sgktehéﬁ&tslrr}g{eneggti ve
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| arger than (batepf
In the detaching tool according to figures 6 to 8, the

fastening cuff 12 is essentially of similar design to
in the previous illustrative embodiment. The suction
15 Dbores 14 in the support surface 13 are also arranged
identically. However, the configuration of the support
surface itself and also of the control element 10 is
different. It 1is true that a square depression 21 is
provided here as well, but the support element 6 is
20 formed exclusively by supporting pyramids 15 which are
arranged in a matrix-like manner in each case in the
corner region, in the center of each side edge and in
the center. A total of four, likewise approximately
square pusher openings 17 are arranged in the bottom of
25 the depression 21. Additional bores 22 for better
distribution of the negative pressure can be provided

in the edge region.

The control surface, or the individual surface
30 portions, can be heated by means of a heating device
40, which 1is indicated here as an electric heating

cartridge.

The control element 10 likewise has four pushers 18,
35 the configuration of which corresponds approximately to

that of the pusher openings.



t he pusher arrangenent designed in one piece. Support 10 is effected via the
di agonals of the chip and in the <center. In the detaching tool according to
figures 6 to 8, the fastening cuff 12 is essentially of simlar design to

in the preV|ﬁ@szbggy§£§g hve enbodlnenté ;The suctlgaTyipggbqgogggggthe
e

support surface 13 are a so arranged ntically. However,

configuration of the support surface itself and also of the control el enent
10 is different. It is true that a square depression 21 is provided here
as well, butIRhetBipporklugteranive jemzolimanted &hel ugpdery By1l8uppérting

pyramds 15 &Gbﬁ@rééé éké@ﬁgﬁdeRQ alﬁat hﬁcthkérﬁanﬁééthneaQH cage in the
corner region, in the center of each e edge and in the center._ A total

of four, I|k%%ﬂé%naﬁﬁ?OQW%BPQFQEdS&HaﬁErﬁhSh Ehgp¥hERgs REPSHSE ar ERfged i n
the bot t om Ofuﬁétlbﬁlﬂgpbﬂsth@n détachdeict iteral ihorese 2Za@radpeihethe

di stribution, ﬁi E ne gatlvg Hressg § can, g provided _in the edge region.
The cont rol ShtPEEE2CHY St RBPPHIMGPGuIFSSar 39 Pr8¥i85Fd¥ons, can be heat ed
by neans of a heatlng device 40, which is indicated here as an electric

heating _carfridge, T control elogent, J0.1 kewsse has {our pusbers 18

the configura |on esponds approxi mately he pusher
openi ngs. VIEQDOGimQﬁGY@f-513det@EHiE@2®©4ﬂ053593Thia hhsszilhgssnaglve

enbodi nment , e is orgpd &%¢l t Lkor ashi on
in the regi %ﬁ ojf the lbdglng]gd Bﬁagﬁg 5% herV\ll\,;de\y{i wg\}{eé&ly% I2f8f u%]gtfel oni ng
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described prgyhAdel Y. THaSthyivisgaie ghsHaws apet hefudmel fhedni lisgrative

control slide 30 and in an advance element 34. The
advance element is of pot-like design similarly to the
housing 26 and has an end side 35 which lies set back

15 slightly below a housing opening 27. Openings, through
which the individual pushers 28 pass, are arranged in
the end side 35.

The advance element 34 is prestressed against a support
20 37 on the housing 26 under the action of a helical
compression spring 36. On the other hand, the control
slide 30 can be lowered further in arrow direction b.
The control slide 30 has a step arrangement 33 with
different 1levels, where in each case two or more
25 individual pushers can be arranged at the same step
arrangement level. At the upper end, the individual
pushers each have a stop 38 which limits the upward
movement of the pushers. At the lower end, the
individual pushers are each .provided with a driver
30 element 32, all the driver elements lying at the same
level in the neutral starting position illustrated. The
individual pushers are each prestressed with a helical
compression spring 31 between the stops 38 and the step
arrangement 33.
35
The negative pressure necessary for the detaching

process can act on the wafer £film 2 wvia negative



enbodi nent of a detaching tool 25. This has a housing 26 in which a nunber
of individual pushers 28 are 10 nounted axially displaceably, possibly in a
matri x-1i ke manner. The individual pushers are nounted both in a control
slide 30 andwpnzaosadyanee el ement 34.- The - advancecel/emento4i/9 sa59%0t -1 i ke
design simlarly to the housing 26 and has an end side 35 which |ies set
back 15 slightly bel ow a housi ng openi ng 27. Openi ngs, through which the

i ndi vi dual pushers 28 pass, are arranged in _the eng side 35. The_advance
el enent 34 |BrpFEdtfe 294 nstHAPS orﬁdd261§?ar1%%%tﬁou§ﬂhgt 8 under
the action oinaitediuaal puehapeessi dorspxanglads. wonlthdeophers ivdrd, the
control slide 30 can be |owered further in arrow direction b. The control
slide 30 has a step arrangenent 33 with different levels, where in each
case two or TmretBB i meurirdudal shestarsy cgodie i angedustrated santhst ep
arrange t At p ; t he indiw du : IS ve a
stop 38 ic%8¥?%?%s%ﬁé¥%$%%.%rgﬁgegnéﬁt%% % % g&%ﬂgﬁ?ﬁ%h ?ﬁgHFg%er end
the individdhl péshéns tice selPPHr ®daned Wi + HThe dvpectkalBoferensat 082, al
the driver elgmentsihyifgaliJdde sadaideyel 18 theapeutyrdd starkhpe
position illustrated. The _individual pushers are each prestressed with a
helical conPPEEEPBR <hr FAEE3PhetiBerf WHE iAbpSi3d afdPPRE s the

arrangenment 33me35tIhe.negakiveipr essur gafecersar ynbdorri feddesapporg
process _can on the wafer fllgIZ Vi a negatévg WO 2005/ 117072 - 14 -
d

ac
PCT/ EP200%4/ oéégéélvﬁr e uFBedRIFS 35S BTk di$ i BhEPSHuct’S! FR®t he
i ndi vi dual pssppost2Bltae exanple, would be possible. In the neutral
starting position illustrated, the

When the control side 30 is displaced 1in arrow
direction a, the advance element 34 is clearly raised
15 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 beyond
the support plane 11. In this connection, the force of
the helical compression springs 31 is sufficient to
20 hold the stops 38 in the stop position. However, if the
control slide 30 is pulled back in arrow direction b,
the two outermost individual pushers are clearly pulled
back first via the step arrangement 33. Further pushers
then follow them in pairs from the outside to the
25 inside wuntil 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
30 continuous detachment of the film from the outside to
the 1inside 1in a guided and supported movement.
Detachment is effected entirely symmetrically, so that

no displacement of the chip can take place.

35 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 position after the wafer



5 control surface portions 8 of the individual pushers all lie in the
support plane 11. The special feature of this illustrative enbodinent is
that the surface portions 8 take on the function of a support at the sane

time. That iwotpossyriiherano rigid suppest -10 rel apeyeebootagosuisbace _
portions 8 is present in the support plane 11. Wen the control side 30 is
displaced in arrow direction a, the advance elenent 34 is clearly raised

15 counter to the force of the helical conpression sprinpg 36, and the

i ndi vi dual ptisHRr §3§r ®eRR r POSALECEe R YEonsPE L& %Eﬁﬂa‘%%e&oﬂ:k o#gh t he
openi ng 27 hsypdee the BOpRORG pbanes 1iakeéBs hbla eensret thtip the force of
the helical conpression springs 31 is sufficient to 20 hold the stops 38 in
the stop position. However, if the control slide 30 is pulled back in arrow
direction b,Act¢tedimg aut ebhpstthendhwildiag pusiler sakee dieelat | pfputhed back

f h h >fald
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pushers are upd¢tredapaeR: | n the case of a matrix- Ilke arrangenent of the
pushers, pusher rows are in each case pulled back concentrically fromthe
outside to the inside. This guided pulllng back novenent brings about 30
conti nuous JERRRhneAECBFILRE fitlom fFom tHeS ouFSNBECLo SHHES nsite H a

gui ded and Sé'@@é?ﬁ&@@! nowenent suxa%t@chn@mrtll%n%ffeet edpenhi re'zyalsed
symet ri_cal | SO t no dIS Iacenea 5 t he chi.p can take_ pl ace.

Fi gure 10 |I¥ﬁ@?}5ﬁ%§oﬁsﬁﬁt nFhge st he- dﬁia&ﬁ?ngs?%%l 25

accordi ng totimgurehn® i natse ﬂlrmh veduad shkkestir aet]mﬂzn_) bellw .tha this

connecti on, é shows -t he utr éa£t|ﬂgng05|t|on af ter Qpe mafer WO
9

2005/ 117072 SUHBCIT pPtAEE process” alteady begin
now along the outer edges of the chip 1.

15 Then, according to d), the control slide 30 is returned
again, so that the chip 1 returns into the starting
position again. All the individual pushers now have
primarily the function of support for the wafer f£ilm.
However, this remains in detached position along the

20 edges.

According to e), the control slide is pulled back
further, the two outermost pushers being taken along
with it and lowered. Under the action of the negative
25 pressure, the wafer film follows in a guided movement
and 1s 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 wuntil finally only the two innermost pushers

30 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

35 having to be moved.

Only now, according to k), does the raising of the

holding tool 4 and the pressure compensation take



filmhas been positioned over the detaching tool and before the hol ding
tool 4 takes hold of the chip 1. According to b), the holding tool takes
hold of the 5 chip, and the underside of the wafer film2 is placed under
vacuum TheRyy atsdd i pdp C€), the contygl _slide 3P-h$rpagyanggdsqkhe
surface portrwons 8 }tj)ie% raised 10 si rru?t aneously S\n'b?ﬁ tﬁe Eo?di ng tool 4.
At the sanme tine, the wafer film2 is sucked slightly bel ow the support
plane 11. The detaching process already begins now along the outer edges of
the chip 1. PIRThensoaEbaFdithg tdaptic heakent FolmsPi del3xress 3 imned
again, so thagfe tNeaEPiBudlr gLdhBSsi REQ iy Sh&r bh8HedPRilcki AMtRgate Al the
i ndi vi dual pushers now have  primarily the function_of support for.the wafer
film Howe V2Tt Hi$ PeRAFAST ﬁcd&rééﬁﬁj T1'0‘65?'[) irorf Tl obget Wefexo Etes.
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pushers being taken along wt t and | owered. 'Under, the action of_the
negat i veg25 r e8Slr e,thlﬁe wﬁ’{‘oér}éfjiq B 0wkt i ntheguittEE v Eent°°hnd i s
det ached framddwdimgletsi degafret e wbupd oAccarultsry be fpssdpland iy,
further pulljing- S e f 1 he | | fr the « jde to
the inside E%Japnltg#)g?f%%l ﬁggo%%%%[e%e %%argéieﬁ%?ér%s%ggugﬁgr qul n%%%eags
support. Acctealienre® ifoulfle innemasdt pmesswer sbar eaflapakely dloso thewer ed
bel ow the s il Apedlais9ohbat tthe, DL H9LRr I wi t hout
t he hol di ng%ooi P %% ﬁa_v?i%lg fogbeltéoye?dﬁeéma%yéﬁoﬁg %c%%%r% i%g to k), does
the rai 30ng % ROV di P oolual angl 3 FFURRFES cperBIRUIE izke WO
2005/ 117072 &1 difenit FCHIEFAP0460P8593kewise be arranged in a matrix-

like manner, between the movable pushers.



pl ace, so that the elastic wafer film2 rel axes again. The individual
pushers can now be pushed back into the starting position according to a),
and the wafer film can be positioned over the detaching tool for detaching
5 a new chip. Mdifications of the detaching tool according to figure 9
woul d of course be possible. In partizular the pusher arrangenent and the
pul I'i ng-back sequences could in each case be adapted to the particular

conditions. It would also be possible still 10 to provide individual rigid
support s Patentstlppoy t i ng el enents, which could |ikew se be arranged in a
matri x- |ike manner, between the novable pushers. 17 Patent Cains 1) A

met hod for et achinnghal éwnjecaeking { tomparded )tnded kexifhdxéblE ifllm @L)in i n
particul ar a sem conductor chip bonded to fer film the component being,
on its surfERIA 3 SemanAcianeyP PrRsite iha Vf'c%r 1, AP HRANEN07e 1Y, 8 Hol di ng
tool (4) onygrafl @9¢acikiohdy'Fosurd AGE @A Hotd bESY RhbIdIHOBbIE BT of lalPlnet he fi1m
(2) being, in the'region of the conponent (1), positioned on a detaching
tool (5) i rhoddiog serfaggyant Hdtediaft frpmsthe film, the fipo2) bpingnim the 1§giemdf the

ted in th t.pl by ,at I east . ti | enent (6), d
SR o oG RE iy RndN Sn o oot Bt PDCoetRE hben st T e pl>) e O
supporting s@bt@mPtané @) 1)adnd ipRnpgoyteeh @w duppors BRIPOMY lleReoficl JippoRing

a

furthernore east one control element (10) with a control surface being
provi ded, viHereent (Pepnst &e filipdeingispeked byfpeans of iegatwnprersureboth againsheef j | m i s
noved pl ane; I ) i t Ve, .pressure
i s maintai ne E&QE%EEP%BEﬁg%P?ﬁ%Bﬁ{éﬁog%ﬁ?ﬁﬁ$%§dﬂ¥?éh?éﬁg?éggg%ﬁoﬁ%“|east one
pl ane sur f aesst pa¢ tomrol (eBmemndi G)rwitthatcotithg sarfaqeotredg piosideflj whichf bdfere hol d of
by the hol djng_t ool |i f off held cla in every sequence

a is until i ng- d
of detachn¥ ?'gﬂﬁﬁgrogg?%ﬁgﬁoWW%ﬂﬁ51%Fggmsﬁﬁ?%@QFﬁﬁﬁﬁP lekorthe c¥PP98r ti on or

bet ween t he, ol diipGriMIhaGegARE Fri8uSUPRYiAthiA8d SVREFERTthé Gllm FRsAGeri zed in
that the surface portion (%) is pulled back out of the support plane (11)

into a det awhirplgsuriaos pr iableagt Xipe whink surfdve pagiadi (8 and vl thetetbacempensst sonponent
(5,2 e g S REER A R 0T 55, LRI RS IR b e 11
sequence of detachment either between the holding surface and the surface portion or
between the holding surface and the supporting element (6); 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).

2) A method for detaching a component (1) bonded to a flexible film (2), in
particular a semiconductor chip bonded to a wafer film, the component being, on its
surface (3) facing away from the film, taken hold of by a holding tool (4) on a plane
holding surface and lifted off from the film, the film (2) being, in the region of the
component (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 least one supporting
element (6), and the film being sucked by means of negative pressure both against the
supporting element (6) and partly below the support plane (11), and furthermore at
least one control element (10) with a control surface being provided, which, before

the lifting-off of the component from the film, is moved plane-paraliel to the support



2) A nethod for detaching a conponent (1) bonded to a flexible film(2), in
particul ar a sem conductor chip bonded to a wafer film the conponent being,
on its surface (3) facing away fromthe film taken hold of by a holding
tool (4) on a plane holding surface and |ifted off fromthe film the film
(2) being, in the region of the conpgnent (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 film beiang (sUCKRde e neparise pfesiiegad h‘dﬂ)téﬁlﬁ@l§$\dfeﬁaub®ﬁehﬁﬁgdie@$)h thbe
supporting el enent (6) and partly bel ow t he support plane (11), and

f urt her mor 6°@fo! SP@%fsetono%ée%gﬁ'ier RpnGsustaes Portion Y mnﬁnnéh%bﬂ fuNPasghtfiace bei ng
provi ded, f i fig t ﬁﬂﬁﬂf film is
noved planﬁﬁ%g?§PQ%kPBFb¥ﬂgﬁgﬂ%&gt&ﬂ gE &Héhﬁﬁ§8 g&?W§9ﬁ25§?¥ve
pressure i sequenc & deerdhmmmtaltberrbdt\heanfthé hmlhlngsucfanetdmd the:mfancelpoﬁmnfoace on at
| east one Iane %frf ﬁ por.tion h and { ¢ one is  first

t aken hol d 8?“%9 8$8Wﬁ§e@8 dﬁ@pwynﬁﬁemeﬁ 1? ?e é\@mﬁpﬁnped in
every sequgmse ;Qfmaetmbrmgttad%ﬁéaeroub%lf\ﬂ%egupw@ pi&led mlg afdbb@fmg@ @ed the
surface portion or between the holding surface and the supporting el ement
(6): char asupaortzRigng imuligieonte witiuhe helingopel n apdyetirged iinte theaghpaerced out of
t he support I ) with the
ol i ng-t 0Bt e 3pein e ARSBRKRHT R iSHBPRLIa LRI SBBGRUERL, ") o
surface poﬁmtb@rde(aSI)mg $o§1ﬁ@rﬂ()@LWH1&dth@le@lﬂ(bolin) §eh&e§thpm0mborpdna(ﬂe aninto a

det achi ng posi tion { whi | e thﬁ_holdln tool (4) secures the conponent (1)
and in that thaastly therrompeppie feed &omytBegomnesinr iwehe dRatt!ivnteged ne il m

still ”a'”%@hmﬁﬂmp&%nggénéHHBQVt'”9 el ement (6).



