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WO 2005/117072 - 1 - PCT/EP2004/ 053593 Method and

devi ce for detaching a conponent which is attached to

a flexible film5 The invention relates to a method

fae debsghimg7a conponent bonded to a PreXEBREORI/PABS593
according to the preanble of claim1l. Such nethods
serve in particular in the processing of

sem conduct or _chips for i ui ck ' Is :
MEEREE A CRSBt CRniSRE | PBRRTAE L0 W aro Ty T at and o r 8
phachbpetihem anfdeaiblppdiflinng surface. In this

connection, the sem conductor chips with the
el ectronic circuits arranged thereon are beforehand,
sEper alBUenhEPRi duRl3ye$r iR t e §EHAO6h SPFcedBy2§B8ing 2
SaWhBOnehie M @Iq | sobandedeanboet g vaf @ecdréiimg to the
tensioned in a framsﬁat thg | atest .for _the saw

“cl

pp6@é§§}etﬁgfdah%§wo ym%5§?%% £8TEE in ggrticular
suhf lhu_zieen%wcegﬁeﬁg bff arefercdrolpreventhbpealfiong igut quick
or._ chi ps .bei ng _detached j.Ng awi{g.pEase
tﬁblclgfa%gl;“oﬁlan%m%\%ﬁegadlhdé‘egg%nn{sl gﬁ?d%bﬂé g@&?%ws%son@the
pessill &ileanchelacagdiovitdeal oBlicps SUPPEEdEHe & FLGHS -
the filmi nhor der to avoid excessive nmechanical force
action on the chip. Methods and deyvi ges in which .the
déPachihy 6@61@§§§1i°§1'25t%%p6&“9§&“€¢°%é’§d|%218? with' the
pUYskickg ofeans cWiicoh teanakeanpedssetdeagannsarehebéfpnehand

are al ready known.. Accor.din 0 t her. hi ng;
mEERGA > e 14 aé\iq‘{ls&aﬁlg%d ?ﬁ?% a%[’lgup%{)lrl;1 ?:Inogpbags}glce by
wistlwiagl.ar gmenumpdieof ismddmnrdednonted Epat YhESHr ef1lim

OEeﬁgH%%E%ﬂ &E the coppongRt sths NBgee30 cansi deeabbiwing
small'er and the necessary detachi ng force . can

. b
r PAGCEES  BXafplash i AU G ST ho de B HRsRFi B‘été??ﬁl%%tly
4 5488 t32h 06r&lSr 6 t308&knd astéyking generrccatihips being

C ar abl e t.hod, .in which a i.S j C

I %@n&agl A i W HE prAne ot 1 AeP |E>I%%]SshasdH als.@{l)éa?gg%eegolr%%nd'
kmiwen afhesgbnUSIEWEBL P43 asn 1w sasonpeetihe Whes the
“}h@md@a&g feterﬁ AT Ad M sHaked o® @nd oneinl enebraet to

e step, he film.is continuously renove
avoid excessive mechanical force action)én gﬂ% é%ip.

Methods and devices in which the detaching process 1is
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 is
displaced laterally in the plane of the film, has also
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.
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fromthe conponent during the advance of the step. |
[~E0EE VIR v v v vt et il *159159* |
FrErrer e viert vtk vl vier 1111 *@0002* WO
2054 3880727072 - PCT/ EP2004/ 953593 USpP2@0B8PQODEZPE3593
descri bes a nmethod and device for detaching

sem conductor elenents in which a detaching tool has

b t I d
TS R 2 e S S A A
5déebeh¢ng(x§m%condu¢n¢m ehemSBHSCGnduwh®¢heﬁewﬁﬁtachln9

€L09 HLal %equ%l%%gto L 1;%4%93&%%%&%?@@@1&&&9% S€rranged

Accordln e detaching tool has a
SacnFentsiFraly Whitth RBS ATEVOEH di iR SePudeurextended

iggg%F§o§§SEPQQ %%5%@%%1Eggﬁ#réf?ﬂﬁﬁﬁhdbtdtE%Eémﬁﬁt being
rface s es a detachin
t 58fsPA fRAchDE f&&@hpﬁénﬁegﬁgaﬁSF §ﬁ§ll§r surfage

than the 15 electronic conponent is pressed against

the filmifr n1b oW, ~1h l.di n
 BecLim o gk oot ol g devicesotog: aping.a o
osucheovonpgnéﬁﬁeanht©@ éuy% @egpwﬁaﬁpﬁeédﬁede?EEH%Hure

framst hg fdddn Q- Fhpal iy, olR3uifiedd deser idiema support
detaching tool for a sem conductor elenment in which a

déVaéRCRg piston is conbined with a needle, first the
det achi ng pi ston belng rai sed and then the needle

HE RFOuACRE Rodt T 0t chelloiratar , 1T i yrich 2

spusabnafcme@mﬁcesgﬂﬁg ch|p§mmhﬂ$ﬁi %@r§a§ﬁa|¢han the
Eﬁ%%% %;@hc{ﬁgoﬁg@@phg ﬂ%égéégna§@§ﬁ§t|%héiﬂlﬁ% from

nlca mage when the c is lifted off
wPeR oe e dlhes Tyl Fashi ey fsanis® %Qﬁl%%ﬁsﬁ%%?%ﬁeBF is
t bg faddr-dmihe idslengat a0@starasahsadl egd troe gt@aponent in

the edge region already detached from the film.

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.

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 1is
a risk of mechanical damage when the chip is lifted off
with needles or pushing means. Uncontrolled sucking of
the film into indentations can also 1lead 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
continuously and thus asymmetrically, which can cause
slight displacement to one side. Depending on chip

size, moreover, a corresponding clearance for the
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bendi ng forces on the chip and thus to pernmanent

damage. In the case of the displaceable step according
to US 6 561 743, detachnment fromthe filmtakes place
3foconbbpuowsky and thus asymetrical | yPCRAEER084A053593
cause slight displacement to one side. Depending on
Chlp si ze, noreover, a correspondi ng cl earance for

2005/ 117072 - PCT/ 0Q4/ 053
dii%ﬁp BERBRE &5 g&@iurlggdatq;t Ece%s,l é& e e L B e
t spaspapeopilebkeds khet kdgedyegiegi of thet Welaafer. It

I E{:hhgr %In%lf:r%f%Q‘e ? e%tbtj%fctt 'M@@ﬂﬁh&%:{)rw@d&ﬁde a

he Kin ioned in the introduction which
smgkBodmeifesha pbedi BPRLLENERL 48h EnpeHSR L Triferyhrich

spakb thikkhess V‘pé@@ﬂ]blé oady ngetheae @X@&&S@M&i yofTh'eery
met hod shoul.d m)reove.ti-1 h gF ree ¢

oﬁ@?éﬂ|6ﬁHF549% b 1% ?u%ngo?ﬂﬁgglon 3s i éﬁg%déﬁﬁiy
asepnssi bl ehofildhe fddenterpe beed. Ascordigiy t degheel0 of

i nven h
YN Dogt A PILSEL Lo S5 S U] Rl hadobtuepy
cas eostiBplaced ivha pldfe- tyRr aMsed nefrer Btidgdc the

agﬂ@%n%?@ﬁ PIeGiss el 0f s Ohchidvihe whithmadefieried i @nich
under the action of th% negatlve pressure for

r 88§cthen L6AIRESadReSildi™arlea. Owing to the novenent
whi ch preferably takes place at right angles to the

ort ane, y .af -
o BRo R P SRl T B CERRY B it a‘*%tdi%‘*‘aé%a%%%ne
apdredflein namver caings s@lpowacftary grecliget &mtipl of

pE%%eﬁﬁjﬁgndéPH?mgglégaﬁh%QrtQﬂﬁpeﬁtfhén W@rhﬂthﬁegatlve
paranmeters such as, for exanp 8Pﬁ$art|cular f

q@éﬁﬁﬁué§(ﬁo%oﬁﬁﬁH%E%oﬁepﬁﬂQPelﬁ éoncgﬁﬁ@CUdW%ng to
tE&espaedeménthewﬂe&achpfgﬁéxu%zy|cnakﬁnq 28 aalesoabe right

controII H.cante t k h g%s
ﬁﬁ&ﬁgn |s£untll %%%Iéh44511E§$? Eg%dgg%met 9%, the

edert)acmgp@erweomS@let:a@hﬂ@It aéh@ﬁ@ﬁdbet%npiﬁ@e Parallel

halsdi;pgesushacergfuihe hphdbng dpol wndsthe suntace. The

detaching process can thus be adapted to specific
workpiece  parameters such as, for example, to
particular film gqualities or component heights. In this
connection, the speed of the detaching operation can
also be controlled. In contrast to the known methods,
the component is until final 1lifting-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
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
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 £ilm
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portion or between the hol ding surface and the 30
supporting elenent. Such preferably planar support on
both sides at every nonent is especially inportant in
the e¢ase,/efi7¥ery thin chips. For final PpctyERgO0#Y 053593
the surface portion is pulled 35 back out of the
ﬁquprt pIaPe into a detaching position while the
ol di ng tool secures_the component. |n thi .
cHRABEELER, tYRILhr FREe FOrt1Bn 2E5FEN: &Qﬁng&éH‘ follows
; _[:.&\é(:_‘lconab:oan satjfasten lpce tspee rah d molesnawey ¢ ode Faghed
il m 2005/.117072 - 2004/ 053593,
UEESP!? S_uﬂﬁkéfgt ec¥§éﬁﬁ£5§@§?on,4?he fiIn1#%IT%§g onty
t beppomted byurfle eSpePer bANEANE LERSASI nd§o §nponent can

?gh{%ﬁlgﬁ%om%&%t tﬁ%o%?dcg{e; I Qﬁ@écﬁh@nC@!&ﬁQuelﬁﬁaiﬁdﬁiﬁfed by
supporte e su rting elepent, T
c&RFoneTHPRAT 59 hefilBBSPreed fﬂrofnp‘f Jec}%gc;’)n élgf;yi on Bffa11
Stidde ndRichiral REd fhycet He sippestinyg el enent, for which
only a small expenditure of force is necessary.
According to a slightly nodified nethod, the surface
10coortiiog cam fi rstight bdvawsdd iqgt Bethad, sddpor gurface

PLane s And.heyenes ¢ hee SHERQhteR! 3¢ YMuUHanseeusdyt pl
Ch the qﬁ%ﬁ I ng too? and thgn returged int%@yﬁ vt plane

t he .
sapgor PeyPRRe CHEgaFRPPREF | RJATH SoUTUpFabeRRty vith the
nmpamEmy tdEl cenponerin fetwtppdr tedoovwde aslppget plane

area .and hel.d securely. a 15 b en

h&1%Gi My E e T Ho ShR a%%em%%ftljl“%\ﬁgﬁ%ﬁ?i nEB?ﬁgomponent
adwanceppdr té@ sueﬁaae.b@rQEomrQﬂuﬁn@eb&émlﬁfcurely and
o%ecra]%tl'ﬁgyﬁédp&él&f L ispstanhgd aleng thes edge i Buzface

gentle ependi ng on_the configuration of the,
s OfEd@moMUYIGMY Hote 13 nge ¢k g@%aﬁ?ﬁﬁ%ﬁ%spPFtiﬁn’ the

L'&%t&%}{i@f‘gﬁ dﬁ_@éfé@ﬂoﬂr dehecseimsafint hies serbhacedparldmms the
"33kt U BHaPIR! 1 3L, ERAI p cAmaneniau DiELn oo
unthd  $trhase againt iceachEdr t b iget athi g putvantageous 1f
Menfd Nk d &b thEr¢ LA 08YUCERN 5P 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.

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
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 seguence.

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

another.
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Dependi ng on the size of the conponent, a nunber of
surface portions spaced from one another can be noved
simultaneously in such a way that a supporting el enent

| oabhapgedsat 2l east between 4wo surfacecpgepeons/0b63593
O this connection, the novable surface portions are
passed through by the supporting el enent, so that

timally distributed ort aof the co nent :
Eﬁérsﬁ‘%ﬁ)‘:&fttﬂ@ f5118m Ifsjlsjf nStr &d*S ns‘ée%nggse ue?ncr:éé“ek}%S o
| pre€etrabnyappefcatteds, din cgmnmalddvantagedﬂgrto linear
a_nu r _af. _surfa

oRBEn4RBr AP PR SH0GrL i 2 b S oygey Ch

Thempoppott of the filmon the supporting elenent is

p%ﬁ%%h@@' ?%%'éhﬂn%@tEEﬁEEVéadﬁQrdHéﬂﬁﬁmponent is
ion epen on the size_and configurati

tﬁéppééﬁﬁénéﬁt ag ﬁ@@ﬁﬁerS%ﬂvﬁﬁtdéﬁk LEn b Yadtiievegrtace
bo&h@oﬁon@@ne@t tBe Ssippfuded pmn:tatoriseaat acmasuf |alts the

area .by .t he urface or.t.i.on Qr S,

pGFei ﬁéngt eddi® &° 1'Ip‘-’hcmrt(rltegl nen]%)é/ntg C!(}? %{Ee det ac%Ort over
oaeraamga Sweh suppoitpovernta fLargeanféguilsr when  the
%%@htl rlfsp 19@'1@1%%&@%@%&@@@@9@%t'§1£hé$t the

rals e support plane, the purpose being
edyePesLadsiast eAge SeteichmeRt -applications, it is
advant ageous if the surface portion is heated. In

thi s way, . heat 51 d

L 7% RS SH LH7 | APPIRCERPE Bonnigot fgn oo agetd AF che
t enpEbakur pocontnolis shpaveéss Idepehmlentwa}h bagh can be
C%S%ﬁl qu&e%lve{g ' Ptg o%?x@LPr QJratt.eé Eﬁeawg%\éh_:cefﬂ%corﬂ:h N@his

reanb aiml On the one hand, éhIS
de:mnc@qtgontlo @mm%%%%%ﬁ% OREQCERS { fgPendent in
I Redugtdcon to be carried out in a sinple way.

Moreover, the device is to be capable if possible of

bei ng |nstalled in existing processing machines, in

pahie cdulvemtiorexlsta ngelitees to a device accordlng 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 installed in existing
processing machines, in particular in existing die
bonders. 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
portion which can be displaced 1in 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
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 1least one supporting element 1is
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25 bonders. According to the invention, this object is
achieved with a device which has the features in claim
8. The novably nmounted control elenent with the

sybf 2685,397@9Ht i on whi ch cangbe di spl aped/ER2804/053593
pl ane-parall el manner can be conbined particularly
sinmply with the sanme drive systemas nmay al ready be

present for, conventiopal detachl need| es.
cBHHEESFGN, 1R hé& EBAERORSel Eent AEdA a0 IESpABIe o?béever’

beh@geb@txha pal heabas ket ksapdorndvaiewents| athiiah t surhieund
SYRROTLGPLENE: i | G8S% OLuYPLYISITISEMAS, srom one

I Ci control surface has at | east
oaeophaweanﬂfﬁmﬁmpﬁﬁ¢l@Hrfaﬁ@xPOFélﬂﬁlcﬁ%ﬂv4ﬁﬁ%ﬁ Shethe

sypper ting: elepentohsr¥M0 200F:EE/0d2s - & number of plane
PCT/ EP2004/ 053593 arranged in a suitahle may

AGVERPEGe AT OTHOWRRRETSY  thEFe ©&Fe r pfpport over
suppritge! ﬁ@@g snwhineh wdemainte ¢hetier ffadfm pbs t epAured.
at__a SUIta e.di stance f r,an

S R SHRPPESA Sy LTINS GF e Yot 2Fhat The oo oveen
cmmkrobusﬁatacqxheglqnsunﬁﬁafyofeptaﬁélv§ur$%ﬁﬁprt of the

H@ Qs gpaged dfomane [Ret NGhenSUPROT s @¥@Ice aportions
area on the under3|de of the filmis _ensured.

|haa65@§ﬁ%¥ﬁm%k}qg RS Bed O 1ty SPPRCY fe 2P et ween

two surface portions, very extensive support of the 10

conmponent |s en ured ev t.he or n
hQ\?é’ eoa%eko%eetr% ? et%eu p%%@%%%np Ulg Sontrol
Deplemehintg cant hhageonm rurgfet heo fcodpanait |, ipgerconnected

cantreal e g%t nfanthaye:a YRRl 1l Vis especially

I nterconn 15 surface portions. In this
cashastiagecus 15 é§6e&9ﬂQSP1aﬁ%%ﬂ?85e&ﬁsW@n?}%Fhlc' S0
CM0la €l eprat sthHEBOblotrh’dl@)nsS(taﬁ hed wmhthihed together

surf ce ortlo ris% B cfgggecdc]%yoqq{w

exac he sane pl ane 20
mever the control elenent can al so have a nunber of

S%@ngéérngﬂ@néoﬂgfﬁf E@Em@ﬁt”@&%daﬂ@QﬁQﬁﬁQﬁﬂi'Muﬁﬁer of

one anot her and can be noved in a | ateral |1¥ st ar%gerel

surface portions which can be moved indeperidently of
one another and can be moved in a laterally staggered
manner in relation to one another via a corresponding

mechanism.

The support 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 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
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 portions.
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manner in relation to one another via a correspondi ng
mechani sm 25 The support el enent can have supporti ng
pyram ds or supporting cones for punctiform support

ofyot heobkiyhavor2 supporting stvips for | PAEAEP2QPPEOE3593
of the film 30 It is noreover especially advantageous

if at least four surface portions are arranged next

to one another in a matrix-like manner. In this
arrangenent resenbling a cloverleaf, the support _
efreseriontamlhaser tadarge bbhrbemdiofi digdparutifFe portions
pyLamds I?éat; ma‘?rgk %e%‘ﬁ'%e%fmé CHe§E§n§5 deh KW S order

arranged in manner around the surface
pbet i lest Alheer wafevel §ilsugsor Eifg Jéqull‘ﬁsduaflor PR -a The

CHRas ieouUl gl SO banarkan &@id beéveeic t hesfietanceur Iﬁaa:E1ng

portionS. WO 2005/117072 - PCT/EP29g4IQ§ %%%1 The, i ce

CEHELEM K f ABRLBRT Y %Hﬁﬂqu?ﬁﬁwe%ﬁrface POT 11 0TS

Caanbe heaEabbe byhaeans efiinab&ati ngodevote |me@naer for
he%&a €e %%r'QlIWIOr the individual chip. The 5

h evice can bé an el ectric resistance heati ng

systen1or anot her heating elenment. The heating device

C @ RSOV em MUl t atdf G I C&ndread&feh@lfages of the
tenperature control. _10 Furhher ﬁQV|duaI feat ur

aRdVEIFdRTagE8EEESt hEX Oy & Floﬁo Wéggfrgﬁ??ﬁepglon ot
f ahlQwithg tdescr epbodimehtsi | kost r &rbme ehbodémewisgand in
fr n1%he drawi ngs, in which: 15 figure 1 shows a

f i eéxanpl e of a detaching operation according to

t he |nvent|on in three sequences; figure 2 shows a

S%E%@Qee&angm%w%f agdetachiing eZAmgper atéon accopdtaghing
i nvention in four sequences flgure 3. shows

top view of K& AP AR HILF (Gythe ITnvention I8 fhree

sequences;

figure 2 shows a second example of a detaching
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;

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

according 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;

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

according to figure 6;
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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 illustration
Ofiot Bos3P168%achi ng tool according to PCYUER30B44NE3593
4; figure 6 shows a top view of the end side of a
?gcond detﬁching tool according to the invention; 35
igure 7 shows a cross section, throu the_pl ane BB
LESEREFNG 1 ShPRur & b Po BOS A 7033 ubgraPiBl® Be® cne
PCT/ EP2004/ 868598infi gupé 8cshodsng per S§peotreveé and 7;
illustration of the detaching tool according to
figures 6 and 7; figure 9 shows a cross section
t higugh & fahbher a5 examsl e sefctd et FAHIGHPR ot whiRtDeT

a nunber of Jindependentd yadoyabl €y subbacaipar i afifaber of
and figure 10 shows a detachlng ggeration W
u

. h
det achi ng #&BEFPERESRELHg™PY2PL r§acy Pﬁ§t§88%énggg

a 13 to k. Figures la to lc showa first illustrative
enbodi men f a detachi ng. ope 1.oD. | Lee ;
sggg858e§5 FﬁOWﬁif'(%3ﬁ#é01%gn?8%k?g%gg h&t or® ofcraching

chips 1 aretboddedcomddngs ticerfsiooned valfrertis | p§PIcRFes 2
the continueus,wafer originally bonded on has been
subdi vided into individual chips by sawing. After
sawing, the filmis tensioned further in a known
g?@tg%&elsﬂ_lcg d@d_sl_htlazog‘rgm I éLgtiQsitndi{Mgchra}atsem retbofiment
e I ps, .The et.achi ng t.qo0 es] as :
WRS! & b§oEarREing! | QRYT R L oﬁfqy tg“.raeger a%gpg}éggfy i ehis
| tonsieatianged: large shambenacf renies InagemBsmidesd on a
relakl e ko t\»%\efef’vaffaf fil; 2. jFhe ipsi téomi N ls t hRafer
chip i over the detaching fool 5 is effected via an
XpYigéoedilivat ebongedri vel A i di mESool SHPREVRIES
pliagehehdingsipd ape Wakfing. After sawing, the film is

tensioned further in a known manner in order to

into

facilitate individual separation of the chips. The
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 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
suction function can be applied to that surface 3 of
the chip facing away from the film. A negative pressure
is 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 1is maintained,
and transports the chip onto a substrate or to an

intermediate station.

The detaching tool 5 has at least one supporting

element 6, which lies in a support plane 11. The wafer
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suction function can be applied to that surface 3 of
the chip facing away fromthe film A negative
pressure 30 is applied to this surface via a negative

PREssHhe /d4eb7220, so that the chip adhecegeraoOkhg053593
hol ding tool 4. The holding tool 4 can be raised in
arrow direction a (figure Ic), while the negative

pressure is maintajined, and transport e c¢hip anto

afddBstyr at e orORo taAS SHHHR n%ag‘—i“g? eagt g?’ieor%eé%hneﬂng of

geh\%lﬁeﬁ@drﬁﬁ@ Sopagaatoheadt roumsbstppbdr tsunfacs epentions
i lLies_in.a p t n 1. T r

2885/ 197073 2279 i) E%[foo%gs%%sa ST saopent 10

t brsfeuppdyt plane exten@ by ridieng SEPPe BEBREHI Ay 0

OBQQQEEO%rdaﬂﬂﬁg%”téﬁtﬁ@rE@%ﬁo?@rbﬂ@ﬁ%ntS%.5ﬁhe surface
arranged at the éend of a_control elepent 1

pPErERaBFy O sthexFERETPA thE™Sipport 51318n2)e11p111hl%d back
dii heat rpONiiFely ibd bhe faupper ibel.enent 6. The surface
portions or the control element 10 can be pul | ed back
inarrow direction b (figure |Ib). Throughout the
dehachighguapehat idetach imsy aipems Pragss (F enedPt L@ rppgssure

V)( air%ogrrses\?)nt ign ptx@eserrﬁ:gi o Qhet s @RCRENGE hd 08kt &ching
on the underside of the wafer film?2, This_can act. on
t BOOLi |5 X atBpesRErTRdgSt iQfe hes¥arerdddtd ¢ ofhls can

Sia'iﬂ@ljl)bﬂ/it@héh@i?_{nea{]i%nCsﬁpé@ia{\BeﬁegheifréX@xirea;rs;dlre ducts 9
novabl e rts..In the edge region. of surface.

p8Fti8ﬁ§BgY iﬁﬁ%nt%??oﬁg%?ﬁﬁ§$%me 5?%%%f %%F e?éﬁgﬁe and
byoappilepr patreshevehns, tae whidgh t hegdenachifngtpeoceygstace

C initd at : ctd t at 4
BRS040 Sk Kiprbeng cxamone

f byurapprepIaLe | RaBALE: i Giis ThESR er@endteiGiY 1h PhBCSSS
edge regi onnotiatbe swrdece qost ixnsida, o8b bhe ahsgative
in the edge region of the chip 1. Under the action of

t RES7EYati've pressure, they bring about a locally

very limted 25 deformation of the wafer film2 and

t%ﬁ%ﬂtésé%gﬁ§ﬂﬂfnﬁhase is illustrated in figure 1la. 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
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
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

of the movement of the surface portions. The holding

" tool 4 holds the chip 1 stationary in the starting

position.
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fromthe chip 1. In a follow ng step according to
figure I'b, the surface portions 8a, 8b are pulled
back in arrow direction b 30 relative to the support

.ph@ngoég/lIh@7gafer film2_fall ews thi spowyepROD4/053593

continuously and remains in the support plane 11 only
in the region of the support by the supporting

el enent 6. In this connectj.on ach d
cAR1Be "EB6RY r GICCEE GiPEeit ?elgy}gé‘g}fetéansdtgﬁ %n]; PPER®2 has
naFgﬁenEdoﬁt@heompﬁamaaqaﬂdnmauioﬂﬂuaduﬁqﬂuﬁ;Ombmlom the
ol ds the_chi atlonary i r Siqt
VBrEB6E 115075 Sh - poF LAdEs %5245033**'%%0;@9 dn Ehe
acegrdinngft ¢hfiisgmwHart t eskaflerf Finmet hay il in

| £3 00 et 10ed,or gty om anke r ashs ol Wh@nhbmdlng tool 4

supporting elenment 6, or _adh t
r B§PBR -of ARERS Sappere; Oé%es%ﬁ%ﬁ%%ﬁ ﬁgrgh if re-

'teslaa@'lﬁg‘”e@' reeloan Fh?n tuatdwe af il mof tahnei hobei ngllm is
Q in. ter ff,
iglfé’ia&?gt?loirsﬁ ' tn[sn%f‘?f £ %D%%Q‘%f essure

. . q beI he waféer Tilm an e fi
is displaced for the lifting-off of the next Chlp 10

ASlél grgt»m%éi@Pe@eaégabﬂgngewa%ous iid |i'§11£§$1&&itédl in

gure hi s conngction
célilgélé”ﬁ@nd@aparttq y 3% t e stihis ngc%m?%%’?]r%lﬁ ac%b?‘ﬂipﬁg
t@o&&@%b@nﬁ% ﬂiﬂ@ﬂﬁrtothﬁefﬁunﬁ&ﬂmgtsﬂﬁuaﬂmmhfhatordlng

ver nd t 7 th A ' -
1§C60é%g%%? gﬁéa h§£§ at thS ?oc @?oneiﬁbmé%%ﬁ&&§fsflat
f ogereshecirden2at ions he, end phade tofe t et fele b Rgocess
?:&g <l Ir&ﬁb §@£f§5289da§:0 g sidiatifns weLosHAY EQgures

wever, to initiate the detachin

pRecetd ad for e FdpPBREsr fitnd o R %ﬁ)?geraglon
i l&to%i%x‘g%d | b0 2@ Hhi 51 e0aBE6hE Omcddielisiy f ace figures 1b

portijons 8h are . adva c r [

APty i v oRPaRes - S T AREbtal e T R Rg RS 2
t dolrthersostdmt atherdehgp tb tﬁ)lgjer@eﬁbcﬁéd me?%lfp%%%s in
a@%&% tQ%ﬁﬂéH%ﬁan, 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 be detached first rises above the support
plane 11. 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 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
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
taken hold of with the aid of 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 holding tool
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plane 11. This mnimal 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
wybhabbe/surbage portions 8a118b again maryEP2Ne47DBAGI3
2 rests on the support 6 again. The surface portions
8a, 8b continue their novenent according to figure 2c

in 30 arrow direct wh h of _
Eraonihe A o Pl oD ab PofPotn ! dllfhorting

thEemaﬁe @fHmﬁdrdeaayhma@saperanioh@négn@rdpﬁgeﬁoat all

fhaure h [ S figist
3 gFagen ol 51181 v2v| tﬁm tneecalll%g sngfl;lftdf1e r%blrgdll)r%g&?g% stare

beabpedt Reoandimse por £iongses andl8h ﬁé@@ghﬂﬂﬂ%F?ﬁntlon

downyat dro:B¥gvirtue of this, the chip is gripped in a
cl anped manner between the hol ding surface of the

hol di ng tool WD 2005/117072 - 11 - PCT/ EP2004/ 053593
aHdghlaesswrfwespoﬂJhmts:aﬁze 8b dertache ngupperl | Ag such as
el.ement, 6 bet OF8y2 wﬁ Sadlg bepdi ngqf 9BEGS . atnpa ltool
act ol Tt he ?llnw e sur ace portions

acensigtsedodccer dipeg ke glicaising hl?s3 cl"ia]rﬁ'ﬁ ga “ho11ow

releahiheRcad '%a@%bﬁﬁ%ﬁne@ufE|QQEﬁSé%d(Jﬁiﬂﬂ|L§tr§ﬁ§port
a detachlngétoo suc ?n be used for t

nEtRbasededdr i Yed MHdve. ?ﬁe ool %ﬂﬁ%?sﬁ§>o£l§ in the
p@hrkb&ﬁdhagSIﬂ@gzanvwdﬂw ahkol thiw 10t eyldenddetakhed. The

fas enln uff 12 r urfac 3
B
otothe nhgpttmebeﬂﬁﬁﬁauhedSOWhée entiithe thieri gr Bfgative

P?eggﬁggn'ngfCuEﬁMﬁaanQrconQ§§é§@tet0 %1negéﬂh¥§on to
essure source. Wth this, a negative 15 pressure

2e@mﬁﬁahe55§oum%swm eFa0 ofe t GCAENESphet P ﬁ?‘@%’ﬂree A
canthe ashi eved, $ortxanpbeesA 14 pt aiaofwhioeh shetiwater

g??—gﬁlgéé 1xec¥\h|§1hetzg§r%§%55 EI lr'Qg'Lis_I. fI] ﬂ]ﬁe S ac1ng

regul ar- angular Spaci ng=~ on 't he 1 FCul @
soppthe smrﬁa&arlsupzort 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 depression. A supporting strip
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.

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
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An approxi mately square depression 21 is arranged in
the support surface 13. Four approximately triangular
pusher openings 17 are provided in a cloverleaf-Iike

b apgespni7Yhbhin this depregsion. A SEPpPPEP20Q4£0BBH93
25 cross 16 extends between these pusher openings, and

a supporting pyramd 15 is arranged at the

I nt t t '
SP1 T BRO¥s SPoBRhet DFOPRIG VSUIOrT RE GIhERT &1 the

V\haﬁér@ﬂl&lﬁdSlyDngt lerequppioe t ipldemeation3@Analong their
APPERLIRIE! YCHL AN 03] AU TRl Ad ke 15

y I'N"t'hé Center coaxi a
faanenah@o Clh‘e‘ azrapged i hbi VikRialcgiser §f18th?hecontr°l
canfigHratpon of which in the support plane 11 35
corresponds to the configuration of the pusher
openings 17, are arranged at one end of this contro
ebgaMmemnfe. er'tférﬂiJShEILSsﬂ:Ba‘eﬁ@é‘l babedamehhei thendsitdine of

bR RSP1 T VB GOSEEIrs = T sty GGy s of

wthb g:lunhensoarhaltlgemenheg?aﬂl\g@e@r essuPBeC M &St &uPPOft
the JAfGrdd|MLYIRG Qelgdfierd ndentald omAl ahangn the

eir S as wel For this purpose, a suction
b§ﬁ§t$9 can al so be arranged in the center of the

g%gtgwe %éﬁgdﬂﬁﬂﬁ ?&bl|@?&@f%pﬁ@ﬁeatfhbhm&tr&tnuﬁ 8, the
odl nen 0 n t
CERSRETS M it Phn B e O Dok 0P 0B gt o o

ef “arran
desu otteel  ipreorieys emélusuppoweloeml@odam@m edT ea ?‘h‘étlon

%Qg%alf4 of ,t I?:%eChé\gE)}%ggt' RykRe ceCeft ehrel Qaltgbe arranged

detac t ool accor gures 6 to 8,

f asite@mmgléuf f PfPZ”ﬂ‘éeléss‘éth? i SPP§1SFr§FﬁPPande§?eg nSpgPert

I But-RecRr el izﬂs&l@f I bhastaiatd ver erbedi s roThelsmehkono is

res In u ort surfac 3 ar

AP RGERT aoh | Al 15 ovEr o (RE Ron LGar SbPaRor’ o

t beosupedr there as well, but the support element 6 1is
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
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
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 configuration of which corresponds approximately to

that of the pusher openings.
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surface itself and also of the control elenment 10 is
different. It is true that a square depression 21 is
provi ded here as well, but the support elenent 6 is 20

fREMBgoExeh ¥ighyel y by supportbng pyram deT}EpehdelioaBs93
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(%élkeMAse pYOXInHte%¥1m is

s&Dar e biis Hek 1 Hpera ngss 1 2 M Hngedth A& Hot
gégﬁﬁotbgddeékg585m0e21 Addi puooni fbonesf@ghfon in the
etter istribu f the at ur

pf 691 88d © jf n“2he gggggrgéiéﬁﬁ' ebggﬁgﬁg?ésuﬁ%gggqur the

t Bentndbui dgab£s theade ta3Biper tiasris i cdhdeHumtay By the

mf%ﬂﬁsg aﬁlogaghggdgﬁ\\éh‘éede@grlmﬂcgr'e%lbﬁ@'l?at ed here

an electric heating cartridge he control el enent
10 i kewi se has four pushers 18, 35 the configuration
of 28RN ¢ Cﬂé@ﬁ@OWSsH@WEO)@r{WHI&lW toditthaetl of lthetrative

pusher. . open L 117Q72
EWPE@?@ EFO§%§§§VQ% 89 & 2,l%.lve S STt meh hOUSlng
t be \Ma:ﬁerwlfldhn ias mmppmrteﬂ emdusuveﬂ/ |Pmls|clil§f|¥(§t i Pér nfre

Eﬁémﬁ%gdl 14 \}’r gl éaq,featﬂl Cﬁlq-f‘sdﬂ.kplry Cith Pa matrlx like

erw se, t'i oni ng of the det n%
t meNnex -t @%an@daylriﬁatlh@u%“ﬂf’f uet PatH Eitho Pﬁé noa
desgrirbed oreyéous) yankasihyarf i garandeshovanamot Bar. The

SRS WL e BT AR ) e
[ ndwuﬁgalzqomh@rsa%aar erkD sihdmt 26 admlam ylies set back
gglgggﬁablﬁ/elcﬁ«gsgl ngsﬁﬂantoggﬁ'%ln)é Iike Oﬂ;@r@ﬂ%s, ThBrough

rs are no N a contTol
swhdehsarsawdlnﬁl*ahdaaifa@@@h@lr@ne%ﬁ BaSSThéread%fé‘??c‘éged in

ekererhd $ief pat-1ike design simlarly to the
housi ng 26 and has an end side 35 which |ies set back

15 slightly bel ow a housi ng opening 27. Openi ngs,
t Theu glivaniec le tdreeritndi4i tuabr peshes seR8apassst ap eSupport

agganggclgﬂé 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
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
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.

The negative pressure necessary for the detaching

process can act on the wafer film 2 via negative
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the end side 35. The advance elenent 34 is prestressed
agai nst a support 20 37 on the housing 26 under the
action of a helical conpression spring 36. On the
oBebohanda7bhe control slide 30 can beclrgweced4/053593
further in arrow direction b. The control slide 30
aﬁs a step aLrangenent 33 wwth different Ievels

ere in each case two_or nore 2 |nd|V| usher
CRASBEVERT £HERF af ot hIIHRES St eB Arr-&AG nltlg evel” ih the
A&nﬁheidgaarpaﬁﬁerbheslmdrvedamplepuybaﬂg bacpolsgvdls -
stop 38 which limts the upward novenent of the
pushers. At the lower end, the individual pushers_are
edoh phevi deditrialh Stditiglg 308 dreat 3PLLeFFrafed, the
dEbYek-o gle@@%%écéykﬁﬁtﬁbn%heBS%ﬁf tﬁ@VQMdﬂ%ﬂdﬁél pushers

neutral starting position illustrated divi dua
Padhcisoara GHh BRESTOdSR i ol sogial TEAEYRL of

C?EE%GS%JQmSH¥aﬂMyéM.ém%@@EMemhe sbopsh@&znthqhesurface
st ep .arrangenent T VEePres

TBORCRTS By CERE ot abReng MhroRhl (B o SHbBorr, at the
mahme f itlime2 vﬁaaMegaS|VGOVCBEQOSPEQVO7QO- 14g9id Support

ﬁ@@%@%44%§3§ﬁ§ e pdHEL Snd9 s Hoyeyeesent in the
tional ducts e |nd|V|duaI pushers 28 for
eﬁa@m0§ﬁ BAane Bé - p033|ble. In the neutral starting
position illustrated, the 5 control surface portions 8

of the |nd|V|duaI sher I I|e i ngt po
pihsE 11 eﬂmfgﬁ%% g?uré ttu%3?§?§%$ra{%%e arrow
emh&@dﬂmdnla t hae BW@G&@Efaﬂﬁmqm#tBén§$3Q%ﬁ@lhh rRésed
Eﬁ%%‘ﬁ%)??ﬁgp98£geakft@%e5%%&35&1“%0 %ﬁéséﬁoﬁosprlng

I d support 10 relative to the surface
p@ﬁbloﬁgug |§h©reééﬁﬁvﬂﬁuﬁﬁe RSHSES plane 91T whEHrtace
%%r%%@g{jssgs S!agel g%glasudg’alds p&raﬁlfwgm ntaer @perﬁjrrgec:ﬂ oheyond
c&ﬁ’i‘?t esruzf%’lf f%?%e%f iﬁesth Sleiga conpr es’si %Tge SE?FES of
the helical compression springs 31 1is 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 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
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 outside to
the inside in a guided and supported movement.
Detachment is effected entirely symmetrically, so that

no displacement of 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 position after the wafer
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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

te bBebspah7e6npr ession springs-31 is spt&VEPenb4V052693
hold the stops 38 in the stop position. However, if
the control slide 30 is pulled back in arrow

direction b t he two out er nost i vi dual ushers re
CERIM iRl Pean madidiad vpRer na e ot B rBSa oY Cana
3Befrbuet hee puskheng tbbean4f chkew hbéd off paer shiipod.

the outside to the 25 inside until finally the two

i nnernost pushers are pulled back. In the case of a
matecbxdinie B r #ngenert hofldime piehkr $akggsheplioRd the

atfi Fn earh caseuRykledacbagk wancentéicaliby for ofg t Peaced
outsifde to the inside. This guided pulling-back

moReRENVaEHUAgs about 30 continuous detachment of the
f|In1fron1the outside to the inside in a guided and

ﬁgﬁ;ted nnv%ﬂgg}thd%Etthnegh ISC%B %%Eedﬁﬁﬁd{fﬂéb is

no' di splracement of t
cadv’aalcedpl athe:%S Fuglaee 10 pdttisrat ed a é@ﬂ&@hmeﬁ?lsed

SEQH%&%%D%%%@Qgthﬁltﬁeqﬁﬁh'HQIEQQ 25&ccqrding tthe same

ure I ndividual illusftrations
| 61mgi s Eomnscttiesn, f1H) ghohs Fﬂ%ﬂﬁ%ht?£¥9§%%Ytﬂ?%}ow the
p%%FE ﬁéﬂetﬁﬁ W@ﬁérd%@aﬁﬁﬁﬁglbﬁﬁﬁéss]iﬂready begins
P2004/ g 3593 f|| hascﬁe%% qned over the
dECHc Rt g CHEFTHTE he o % t6ol 4 takes
hol d of the Chlp 1 According to b) t he hol di ng too

t%’?‘%?l PI%]C% %fdltr%el aC h' P he@Nebd s Ungler @d dgp of st P@turned

under vacuum Then, accor
t 8geRn, th@océﬁﬁﬁbltéﬁldéugb %sIﬁ&@FﬁﬁteHnt?héﬂ§hrFﬁﬁgtlng

E%thllQﬁ%nS Qghmﬁ r gised thk0 $hau{ziaﬁamus¢1ysmﬁ1 tle® have
ol din sane t t he _waf fil [
sﬁgﬁgﬁ%ﬁlﬂﬂﬁW? BEFSQF? n%gﬁﬁ&ﬁ?r%|£ﬁ§ %% J@é% Eilm.
dabaeMan;pthrssgeﬂammﬂylbe@aﬂ§Chﬁ&vabéhglPHeaiﬁmg the
eg%%%sqf the chip 1.

According to e), the control slide i1is pulled back
further, the two outermost pushers being taken along
with it and lowered. Under the action of the negative
pressure, the wafer film follows in a guided movement
and is detached from the wunderside of the chip.
According to £f), g) and h), further pulling-back
sequences of the pushers follow from the outside to the
inside until finally 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 is 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 compensation take
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15 Then, according to d), the control slide 30 is
returned again, so that the chip 1 returns into the
starting position again. Al the individual pushers
ng?lagpg(lgﬁbqgrlly the functicon of supperyebaootlie53593
er However, this remains in detached
position along the 20 edges. According to e), the
control slide is pulled back Erth%t, tEF tdg again
oBLaFRosEpUdHET st RGP EakenVaf§hg T I If 1S WS a9ain:
| evner edkdivnideialt msaitoncat hbe begatishedParessure, the

f. filmf.oll
uBEatReher i b P atndl the th B khet Mpack | £ilm
f):ang)oea@«bsh)tlomd lwere ypUitie rﬁbﬁﬂmiklngsem%c%%r oqle%%hlng
Py Sh S On%ﬂog{vhfrﬁaaiefcgeiéhge be thee i r@é@@cmy tool

flna two 1 nnernost pushers 30 serve

sassdﬁﬁlngcdd?dfh@u¥% 9) WAHE | phefRBEEC pREhSHT H n
Eﬁ%'tll)éuala%o tHO WSt Eifle BEh@WahhemsHppaird pdmepauls@ back

at the detac g ocess, i s ended w t hout
hSFdPﬁﬁcﬁdolq? q§g Hg% a8 b&fidved® Of &éréége to the

apa&tdbngakoddndth§naheI¢awsuhg @ﬂsph¢EIF@%ﬁ¥kﬂQo§Flll

nd res ns t 0054114Q480rtin
168 BP0 HEEE I e b R R g ot Lo
weflemenitism zvméqhaﬁ@llé?géhlrkewrl% R& B ¥4 R4 ph%h%r@atrlx'
Can KROW:Re cRUS e Warek tinal edviad 1 eS toaisiieig .posi ti on
according to a), and the wafer film can be positioned
over the detaching tool for detaching 5 a new chip.
Modi fications of the detaching tool according to
figure 9 woul d of course be possible. In particular
t he pusher arrangenent and the pulling-back sequences
could in each case be adapted to the particular
conditions. It would al so be possible still 10 to
provi de individual rigid supports or supporting
el ements, which could |ikew se be arranged in a
matri x- |ike manner, between the novabl e pushers.
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WO 2005/ 117072 - 17 - PCT/ EP2004/ 053593 Patent C ai ns
1. A nethod for detaching a conmponent (1) bonded to a
fI exible film(2), in particular a sem conductor chip

BOEQSQ(&? ? 7vafer film the-;canponent pbei/Bg2008 /063593
surface acing away fromthe film taken hold of

by a holding tool (4) on a plane holding surface and
lifted off fromthe film the film(2) being, in the
ngFéﬁtoﬁlﬁh@sconponent (1), positioned on a detaching
10 tool (5) in such a way that it Iies in a support

plane _(11 orted | I
at - Ieaét %ﬁlé’ (# C’I , and { b k?rglﬁdgd to a
be&eglsmekeﬁlnby (Prtansnofpamelgiawl@r pﬁe@@we:cmﬁwtor chip

%hﬁ%h_t&$ fsu@ §gf'?gl ,ENERt Q@hp@ﬂ%n&arbéYn§e|Qﬂi its

e suppor 5 pl ane and furthernore at
oﬁelr_é@ﬁter dR) deeidmst JwWBY) fHh H% ot o %%ﬂf?%c%gié f§ ©v
Eovhgﬁgln?m&&m bef)or ent hg Ipiatmeng tefifdiofg t Berface and
conponent

romthe fil v an aral.l el
t hd E&GFp L p Eq’éﬂ@ tFF) P%\HN elgF‘ﬁe negat ?%/g %%eé ur elqj the
rrﬁlegtamneﬁl t&ﬁ)echamlaonentzéd i, n polsdtt iomedf idrim & | éstaghing
& 50 tro c a a I S
5o HILECE iy phess ot ane, tidace; plane
hdra) ofarmy Jt$1e5uM®<PJd‘F¢@ £BoFngnd BPORH 71379 tPhg2bf f8aSt

held odaimed idy eyem¥nsequsncenad dﬁéaEHIIﬁﬂtbeeiﬂiglesucked
bet ween the hoI ding 25 surface and the. s li_lf ac aoor§| on,
oPYbetMRAIF t he holntﬁgf‘?d"lvseurf%’é%siﬁﬁet h& gupporq PR

elﬁex@ipmrt(l&)g dalefﬁhﬁtnetm)odaam charhiyg ilvelbdwi e, support
character| [ h C or (8{nkS

3 &F bac]ke)dut r‘1’10& agu}tg‘g %%%rteap a#ég 11)%inﬁt ocgr,ltrOl
detlaammg B8 t it XR wAPRETPhe W%ﬁ‘?@ i@&ngseea%gded

t Rg icoNPeRer hand; i ddhais s the @@@p@aﬂmneﬁttheam the
freed fromthe co nectlon%?&eef filmstil

méiiitai iéd MRy ehe Teinal erenth¢ 6§up%%r§ Piage |
meiiae as chai nednégaciaém 1, prdwsact eri Zed | nmatthatalned

t h%a%%rcft%%%z%%t Ilgn éﬁgti Scl'fé r%&lﬂdvﬁmggd Wt 9fe  control
surface on 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 detachment either between the holding
surface and the surface portion or between the holding

surface and the supporting element (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).

3. The method as claimed in claim 1, characterized in
that the surface portion (8) is first advanced out of
the support plane (11) and beyond the support plane
simultaneously with the holding tool (4) and returned:



10

15

20

25

30

35

the support plane (11) and beyond the support plane

simul taneously with the holding tool (4) and returned.

WO 2005/ 117072 - 18 - PCT/ EP2004/ 053593 into the

swBPebbsphangyagai n, in that ighe surfacecrTperioor/E8B593

is then pulled back out of the support plane into a

det achi nghp05| tion (X) V\,hl | e the hol di ng tooI (4)

secures the conponent and in that t the

céRpBnehbei sS‘FP%%’atfr%]lﬁ %he TBHikct idnh t%gl the ppurtace

spbﬁltéasal ntia) necJ.: byhtahe suhbed t |mg:kel enentof 6):h64 smheort
od as .clained in 0

cﬁ;?ggt et dalnettﬁa ngjr%er 0 s&%%agglégrtﬁhoenshoji%mg

spacéd () on$©¢11er%i$10t'-her cprearsied & hupfdndsudiipt ntastly

SUGR &R ddhat fbSf%%%ﬁtEPQmekﬁge%bdﬁ%c%ﬁkﬁﬁgﬁﬂ e film
| east be ween two surface portions. The met hod as

cBailAed "PADSRE NG EVaithE futpémﬂftln?S e&ﬁ’ﬁ‘feél& éfi'zed in
that the support of the f| Im(2) on the supporting

el enen 6) ecte yn i f n near.
f &shi ohﬂhg mel%é %refaﬁod: aasmé ai %}eld cl%rénoﬁg 0 loa[JIH\é g to 3
tchaxaczeralzazldacuerl geati m t matmhde ©dnpEHEARRCES Portlons

@E@J hedf%@matoné e%%tot%QQ Of rit Sufed RYmiheastli@ds in
tion at [ea at the begi nning _of the detachi r‘l’%sedl at

oﬁellcélt idnWay, ARt mét hDEPRST BHRY méd S8 dnel Bf &

t 9Bt 22rekanacher iszedade tdratt iidme .surface portion is
heated by a heating device (40). 8. The nethod as
clained in one of clains 1 to 7, <characterized in

t bat t maecomt rlodd s eusf acheaimed hen 3hauerfacelpor i dn to 4,

@%%E%@%@@pr%' 5\ e,n gas suppYt phaneifil) (At on
et ac 9 he

eginning o ng ~operation. 9. T
wéhﬁodSIaBP@I'%ﬂ%d eﬂﬁ?“@ﬁ’é o1<6t| disseifepted 13p punctiform

chawackeniizeadd Faldhalona nunber of surface portions
(8a, 8b) are noved i ndependently of one another. WO

2005/ 117072 - 19 - PCT/ EP2004/ 053593
6. The method as claimed in one of claims 1 to 5,

characterized in that the component is supported on at
least 50% of its area by the surface portion at least

at the beginning of the detaching operation.

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

a heating device (40).

8. The method as claimed in one of claims 1 to 7,
characterized in that the control surface or the
surface portion (8) extends approximately in the
support plane (11) at the beginning of the detaching

operation.

9. The method as claimed in one of claims 1 to 8,
characterized in that a number of surface portions (8a,

8b) are moved independently of one another.
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10. A device for detaching a conponent (1) bonded to a
flexible film(2), in particular a sem conductor chip
bonded to a wafer film wth a holding device (4) for
tasi poobohd7of2t he conponent 10n-its surpargep3potA0EAGO3
5 anay fromthe filmand for lifting-off fromthe

film wth a detaching tool (5) on which the film(2)

STBh aPuBEviERAroR, TRraeh RO A TSR T ane Lo to @
cabeRebleupiidmt ed2] n tine suppiortlay ame seyigondegdoronehip
1gog§380rthg ﬁgngnE%Q?) mﬂﬂ91Q$sﬂoTﬁ£HgaHeb§@§t @€ for

negat I ve pressure duc openi ng toward the suppoft
ptakéngaholdasit dﬂ@ic@%@?@me%teﬁ@nﬂtélGﬁﬁﬁaﬁﬁ al?) tacing

gQ?E?gErdﬂ”gﬁgefD@hnﬁnEDW§Q}YIﬂPUDﬁ dofp tRem the film,

cHhebe A PR dn SBk b1 (3 SORRBr ENFI ada T 18 9K Pe

pbaeetFahaBIeh tmanme@;omhaﬁaaﬂﬁy|aumpqnendunntsu£h a way
tro ac ha t ane Kfa

pgp £ ES) gt %% Iéﬁ&%&) 132Ne (S4YhTaghy can be

fon nex 5 e&st "one supportlng
ebepparted armandétt 29umHOrThePdelfcelds Atai MRSt ©one

CE@be%anghaéﬁéﬁgﬁtzeﬁs inghlkat .1 Be skrdraceponthed one
can be pul |l ed back out of the sup gort gl ane (1

|ﬁ?8a516§té8ﬁ%ﬁfﬁ%5@??6n (%) ORFNY SPHAT
Spmaﬁél; altan@as?.s oh2 cbhg rdavigdenasntcl mm)edmtrh c acl:cmntrol

G aracte d t h
(B 2Careh T, ROE By BRa eR. 4hp5aR: dstabiiy b1 in
SBLIUht aneeayl| \haw tthe heon@trehlnﬁltltﬁﬂcq 49?an3@el3dlﬂméaced

deyi.cesas chal gehidy-©ong, ¢ihs! ghAs 1Qnt 051251 llel
aracterized in ﬁ%at t%@ gbnt?opg urface Zp  has a

n@ﬁﬁ@ﬁrofQﬂﬁﬁ%ﬁﬁ?ﬁkﬁ%40h§ G@?fsdQH%dCPPBHéﬁnéqf W%rhas
and BakRabn2 PIRPRS dUIFRlLPIUL () (S awmgte@ @itich at
bet ween t wo surfa &m ort i, n%rQ%%p 35 14.
acter|

Tﬁsaaé PBS SSPRPAHES FASEFEm T3 zed in
t hat the surface portions (8a, 8b) are firmy

11. The device as claimed in claim 10, characterized

ort

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 c¢laim 10 or 11,
characterized in that the surface portion (8) can be
advanced beyond the support plane (11) simultaneously

with the holding tool (4).

13. The device as claimed in one of claims 10 to 12,
characterized in that the control surface (10) has a
number of surface portions (8) spaced from one another
and in that a supporting element (6) is arranged at

least between two surface portions (8a, 8b).

14. The device as claimed in claim 13, characterized
in that the surface portions (8a, 8b) are firmly

interconnected.
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i nt erconnected. WD 2005/117072 - 20 -

PCT/ EP2004/ 053593 15. The device as clained in claim

13, characterized in that the surface portions can be
5egobgggpgad§ntly of one apother. 5 26T/Ehe0deyD68593

as clained in one of clains 14 or 15, ~characterized

in that at |least four surface portions are arranged

next to one another in a matrix-li ke manner. 10 17.

The device as clained in one of clains 10 to 16,

cher actraei zrd-iide that culaemdppmtcmgml eﬁentcma&;amta@rlzed

punc m and/ or, Ilne q@gor fr dhedi{m d t1
ThE gé@ s S&’Iréflarcr:t?d al mctf@" %arcg\get eri zec S
i aft bat ahetsapportlng elenent has a | arge nunber of

SHQDOf%gengUfEB<§é061§9ﬁ99rﬁbngnﬁ9n§§ whachsane or 15,
arranged in a matrix-like manner around the surfac

pEREraRtEF1ERE siftf &88tpdRti dRESt20" Y Fivé &§$|6%05§lons
chakbmedriangee Ofiegtaitts khd oahBrhechanact erimedrin-like
that the control surface can be heated by neans of a

hB&PPRG "devi ce (40).

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

punctiform and/or linear supports for the film.

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

arranged in a matrix-like manner around the surface

portion or the surface portions.

19. The device as claimed in one of claims 10 to 18,
characterized in that the control surface can be heated

by means of a heating device (40).



