Apparatus and nmethod for renoving at | east one chip- type sem conductor
conponent froma filmDescription The invention describes an apparatus and
a method for sinultaneously renoving at | east one chip-type sem conductor
conponent, in particular a sem conductor conponent having a thickness of

| ess than 130 pm or preferably of | ess than 100 pm froma film Such

sem conduct or conponents are present faor exanple after the division of

waf ers arranged on an adhesive film Advantageously, the seni conductor
conponents are power sem conductor conponents such as | GBTs or power

di odes. The thinner the sem conductor conponent, the greater the risk of
damage, in particular fracture, during renoval thereof fromthe film The
apparatuses and net hods nentioned are preferably enployed in so-called pick
and place installations for popul ating substrates with sem conduct or
conponents. The invention is based on the object of presenting an apparatus
and a net hod folppersvisnral nktlast fomereheyitgypé bewtc ondushiig— conponent
froma film wherein tfig rdeal cOfafidFRISohSorin@NEfdc anteiymr educed. The
object is achieved according to the rnvention by neans of an apparatus
conprising the features of Claim1, and al so by neans of a nethod in
accordance w tPe@rapmidn Preferred enbodi ments are described in the
respective dependent claimns. The invention describes an apparatus for

si mul t aneousl y, ﬁee"%}e@gl&k hsgéxtlb%@e 5NRLLYPE SemLandietan ggpponent from
an adhesive Fil reint respactive sem conduct or conponent is
arranged on th%l“MlFE‘fleWﬁ?W suF?I&%‘@n@f t e flqeﬁPtThé’nﬁppa‘f}HtHﬁyﬁﬁs a renoval
device for at dedsbnonetsentagodect or itopponientlarand semi¢dritdurgodevi ce t hat

can be arranged,atnthe 5399&9 Qakﬂléwés%c%a@flés@e *JHa'nmw(WﬁﬁEI Brsai d
lifting device h%s abfont esgl OF O%rranggfrrent W resgec}1 to the
film which hd&®f6f Q%ar{es b f‘ﬁ'aﬁ Hgf 40P éh EutBut $°5Ad cutout s
for pin-type |denticagdastors. camponainss cage, Pl%ﬁslentchéoéu%ﬁlmiecmf@@tfs are
connect ed j oi iy diGri@ABNOGLfatvalreast abWangaiCt bronac UsdnESvealftiernat i vel y,
groups of Suctlgn,eulols AT & con0geladi A SeRALAL S RIS SEPYALE! Y

regul abl e vacuumr evi ces e contact region of the
lifting devi céqngcepé$<éﬁf%|09mpgrﬂw £HER ThACEIF PhEWER BRIt or
conmponent (s) that is (are) arranged on the first main surface of the film

and is (are) t@Qdedepyedyd Qéfﬁc%ha@ct@ﬁdcblﬁpgd’yn\% case RyQgeks beyond

said senlcondu$}orrﬁ§yp0@eq§%%)e9n in parE%ghlar fracture, during

removal thereof from the £ilm.

The apparatuses and methods mentioned are preferably
employed in so-called pick and place installations for

populating substrates with semiconductor components.

The invention is based on the object of presenting an
.apparatus and a method for removing at least one chip-
type semiconductor component from a film, wherein the

risk of damage is significantly reduced.

The object is achieved according to the invention by
means of an apparatus comprising the features of Claim
1, and also by means of a method in accordance with
Claim 7. Preferred embodiments are described in the

respective dependent claims.



The pin-type lifting nmeans have a pointed or convex end, which can pass

t hrough the respectively assigned cutouts and project beyond the plane of
the contact region and deformthe filmin this case. In this case, the
suction cutouts remain connected to the filmand the sem conduct or
conponent(s) is (are) partially or conpletely lifted off fromthe film as
a result of between sem conductor decrease and the sem conductor renoved
by the renoval device without being"dﬁnﬁged. In this case, pointed ends of
- 3 - The suction cutouts can be enbodi ed as concentrically arranged
trenches and/or as holes distributed on the contact region partially

uni formy or itHcegHt &t bn BREERESIDILS, abﬁ»atastd%;d\f%@t ageousinkbuthe the
lifting deV|ce has. a thgrnal devi c for chan 39% the. tenn ﬁ@g% £ of the
epen

adhesi ve fil m- BEpenditg 5 Fhe purpese?Bf Uee Pore exam di ng on

the filmused,f5oR t Hin%s c%l%fteﬁltvecariflﬁ@ exﬁé‘@iréhfl t FhGecre288cBIVE ncr ease the
t enper at ur e. Aemedouamcma:rofcotnbenéx&rrpﬁ adtiahges appraprifare; foin exanple, in

order to reduvs%r%*g@eaaiﬂﬂ%' V@lmrcﬁleb%w@f&&éﬁ%afsl Lm-and-hhgesemd conduct or

conponent to be renoved. An increase Inh the tenperature | ?eroprlate for
exanpl e, in of@&r 2t ol 93t GREe SEMEERMEEPE| 61 Fhe F19 M LHETT of t en
necessary t hatdevénpetrimtturanc hengesanfed hits thypeebynditndigastce2@S can be

performed. A trerpal s0Ry, o Lkihhbsid yneteag a@vﬁf@msed cbatagxanple, as a
Pel tier elenent, .The. et hod accor di g, to the ,|Cnvent| orhlglr gperating an

f h th
apparatus of CAPS R yEE Has PHETRY I'6Wng °5Fe E ©
has, for its part, a plurality o suctlon cutouts and

cutouts for pin-type lifting means. In this case, all
the suction cutouts are connected jointly to one or at
least two suction cutouts; alternatively, groups of
suction cutouts are connected to separate and

separately regulable vacuum regulating devices.

The area of the contact region of the lifting device is
preferably larger than that of the semiconductor
component {s) that is (are) arranged on the first main
surface of the film and is (are} to be removed in one
step, and in this case projects beyond said

semiconductor component (s) on all sides.

The pin-type lifting means have a pointed or convex
end, which can pass through the respectively assigned
.cutouts and project beyond the plane <¢f the contact
region and deform the film in this case. In this case,
the suction cutouts remain connected to the film and
the semiconductor componenti(s) is (are) partially or
completely lifted off from the film, as a result of
which  the adhesion forces between semiconductor
component and film decrease and the semiconductor
component (s) <¢an be removed by the removal device
without being damaged. In this case, pointed ends of
the lifting means can penetrate through the film, while

convex ends generally can only deform the film.



Arranging (1) the lifting device with respect to the film wherein the
contact region of the [ifting device bears against the second main surface
of the film In this case, the chip-type sem conductor conponent to be
lifted off is arranged on the first main surface opposite the contact
region. Applying to a plurality of suction cutouts of the lifting

devi ce, by neans of assigned vacuum regul ati ng devi ces, a constant val ue of
a vacuum for all the suction cutouts or different values of the vacuum for
di fferent suction cutouts or groups of suction cutouts. The at |east one
vacuum regul ati ng device required for this purpose applies a defined vacuum

to the film vdﬂecmmqaﬂ%a%h&e &@ptb&%}mmﬁdowrcbh@@qtﬂl&anlys to say

regul ated. The term' v%gguqhade5|/nates t.h dl&ieren é§|gﬁlgﬁ to
at nospheri c pressu?e (apprOX| mat el’'y t100 %) erein. arger val ues

descri be a Iar%taéi:fJfﬁlé’ﬁcéaﬁwltlﬁeu?;%‘%lif@ﬁ erfoetedndarhus greater.
However, it is preferred if the vacuumis varied in a controlled manner,

that is to saw&@ae&&&e dUH“Qst hgdm@ggou@q%ewt k¥e tﬂ%tya-&uum can be
adapted to the dif erlng ext ent he contact area gf the filmwith the
f

contact regi ol Ehe PPPf t iPng HEVW@& 19 VEAfs d8%e, CHPPEFRrrEB®linit of
this regul ati oremerradapt abf orthies d@¥%=dfvet hiel lya| ueersindihg vacubhe

Al ternativel y firpagddi & anpal, | Yori dxG@l ccaupéddinRechr eferriach Leeappl y

di fferent val ues f th%a%gcqﬂg1to dlfferen%d§g%;|%n cg% éé%e In_this case,

it is usually advanfageous to appP | O\ vacuumt o THose suction cutouts
whi ch are arrdf§sdaseart hee céﬁﬁﬁ@ﬁﬁ?uVW{h ﬁesp@%?“?éoﬂhe‘§%nlébﬁductor
conmponent thanekbeserwh cis asgomipranged furt beampoyvarts bheée:edge regi on of

the sem CO”dUCJe%c&OfEBQ”%hesE%eC%r@ks%el%%e@ﬁvﬁ%a%Q%S ddq t Bge vacuum of

one suction cutout or one group of suction cutouts_is kept constant during
t he defornatléﬁmlﬁﬁFQQ§99ﬁec@ﬁeﬁﬁ%?%lbﬁn%ﬁhﬁﬁmQﬂed GPodp6fadt he? sucti on
cutouts is varhedtenpardtiulel yisdefrproingatde fal mxabpve, t he oofeact regi on

by lifting theofihfrdnsadmeanse ofsdiichtingr @@ngiakranged in assigned cutouts
42 of the lifting device.

It is often necessary that temperature changes of this

type by at least 20°C can be performed. A thermal

device of this type can be embodied, for example, as a

Peltier element.

The method according te the invention for operating an
apparatus of this type has the following steps:

® Arranging (I) the lifting device with respect to the
film, wherein the contact region of the 1lifting
device beais against the second main surface of the
film. In this case, the chip-type semiconductor
component to be lifted off is arranged on the first

main surface opposite the contact region.

e Applying to a plurality of suction cutouts of the
lifting device, by means of assigned vacuumn
regulating devices, a constant value of a vacuum £or
all the suctiop cutouts or different wvalues of the

vacuum for different suction cutouts or groups of



Removing (11)the at | east one sem conductor conponent fromthe film by
nmeans of the renoval device. Furthernore, it is advantageous to influence
the tenperature of the filmduring the lift-off process by neans of a
thermal device. In this case, the thernmal elenent can increase the
tenperature of the film alternatively or additionally, it can decrease the
tenperature. This tenperature variation can be operated either continuously
i n continuous operation or advantageduély in a pul sed fashion. During

pul sed operation, it is furthernore preferred if the thermal regulation is
activated only afucéion heutodftts.nghdewitce chas beenvarvangesbuliathngespect to

the film that ig®vligesa¥qhirddhereonicd pegoR bﬁﬁnig@gai RefribBe film The
inventive solution wl| qSle§p alnqg Ln_greater takl on th b95|s of the
e il ich w EF%% can be, kep n

. : r nsta
exenpl ary embodi RS Th BEcEFdShcE At red P 6% Figure | shows a

first configurativen binean tappatatties sagcerditiigetlo the invention in |ateral
section. Figure 2 shows a second configuration of an apparatus according to

the invention |ikew,se,in, éﬁdﬂ“ﬂdeé?gﬁiéék ﬁﬁngﬁ%fér WS fh ¢ gL r angement
in ig

in accordance with Figure 2 pl an Vi ew. ure 4 shows, a third
configuration of-Can 2APPErRRiS add6FAFHY t GPRIEAIENY ont 4t XpRran vi ew.
accordi ng to t hehenvent lengémn sebidsondesidregbiel laistaatdrondistiewsnan excer pt

froma sawn waf ghqarkangedion &nradhesi vad igranddy. said wafer thereby
formng a plurality of sem conductor conponents 10 present in a manner

spaced apart from one anot her. .
However, it is preferred if the vacuum is varied in a

controlled manner, that is to say adapted, during the
method. Consequently, the wvacuum can be adapted to
the differing extent of the contact area of the film
with the contact region of the lifting device. In
this case, a preferred limit of this regulation or

adaptation is 10% of the wvalue of the vacuum.

Alternatively or additionaily, it can equally be
preferred to apply different values of the vacuum to
different suction cutouts. In this case, it is
usually advaﬁtageous te apply & lower vacuum to those
suction cutouts which are arranged further centrally
with respect to the semiconductor component than
those which are arranged further towards the edge

region of the semiconductor component.

It can also be advantageous if the wvacuum of one
sucticon cutout or one group of suction cutouts is
kept constant during the deformation, while the
vacuum at another or a group of other suction cutouts

is waried.

® Partially deforming the film above the contact region
by 1lifting the film by means of lifting means
arranged 1in assigned cutouts 42 of the 1lifting

device,



The apparatus according to the invention conprises as essential conponents
a renoval device 20, a lifting device 22 and at | east one vacuum regul ating
device 60, 62. The lifting device 22 is enbodied as a netal shaped body
havi ng cutouts 42 for pin-type lifting nmeans 40 and having a plurality of
suction.cutouts 50, 52, here first and second suction cutouts, which are
connected to assigned first and second vacuum regul ati ng devi ces 60, 62.
The illustration shows a situation at” thé process begi nni ng of the nethod
according to the invention, wherein the lifting means 40 are arranged
conpletely in the assigned cutouts 42. Furthernore, the lifting device 22
is still spaced mpakindroquthe theém 12 withssenbgonddehoéortRrpenents 10
arranged on the first TR 1 surfaﬁe 120 t ereofnsln E rst_process step,
not rel evant toc%ﬂg MRVentiBh e cont act regro the If i ng device
22 is brought irfle§iédntact with the second main surface 122 of the film12.
What is essential however, is that the |ifting device 22 is arranged in

al i gnment thb&ﬂt%erfﬁetecondttct Qls CQmRQ eot@ teobelﬁemre@ yaguum i s

t hereupon applied, 1In manner requl ated means_of _the vacuum regul ating
devi ces 60, 6fﬂqﬁfrﬁt?@%UFtt3F Vil @thﬁ%P9|ﬁﬁ% i?stogﬁdweﬁeSﬁtBYthe suct i on
cutouts 50, 5S5ZeadTise afacuurhearegul aeivnge deln celsib0za632 gdmertdteepat or exanpl e,
a constant vacdimeat %%Panateaaéé the suGlloRterd OWlrs, chhi gh1hises to 42
kPa during the Qeforgakhcn of tQﬁn&HE”‘ These are o I g&*@n%g eous val ues
for a speC|f|c conﬁinaﬁ dn 6f sémcond %dr conponen b°Hnd m 12; ot her
senm conduct or ‘CEREEARMES, in particular dependi ng on their t hi ckness, and
other films, in particular dependi ng on their adhesion force and
elasticity, canf;k equiﬁ gu%fetsggagé ang,.a égeaag&jfeﬁeggrchange. A
vacuum of between a an Pa an c ange of "l ess than 10% of this
val ue were sucCBSSRMPYSIYusEd %éPF%ﬁt‘a‘Fq]ﬂ?thﬂ Phe2dY #ptaESC U8hbodi nent  of
t he met hod, a igorstanisadciashion.applried trolakd phersugin.onittuisuts 50, 52.
It is nore ad\i_-@etagawse t grappidep dif fafenthyaeuumebguifidion dual suction
cutouts or groups. o guction cutgyt%heln tPIS cage, ;L s dn turn

advant ageous 6 ap r-vacuumto At FoRCut diSs 6F roups of
suction cut ou%faﬁg%%g‘é?dtft‘,elrﬂf‘rp&lcitytw ttﬁerééb@cttb%)tth% senfevnédiict or
conponent t hamnhtheset: SitCrkgnNoE WS 204 11HOps Hflngucti on cutouts that are
arranged further towards the edge region of the sem conductor conponent. In
bot h enbodi nents of the nethod it is furthernore advantageous for the
pressure duri ngSt HEVEREEE® ofOdBFbithatbh B8F (HBLRFISH ndb 55 °BeSkept
constant, but deaghbr oto the Varsiied,ofi ntipar txeullaryi robedseentd nia defi ned
manner by notaeegfagﬂaanw;gﬁ@§1¢yyeghe e5igi nal vacuum This variation can be
effected uniformy for all the suction cutouts or just for individual
suction cutouts or individual groups of suction cutouts. Gven the presence
of a constant E¥gextint Ehevseni cénducrorf tomidaent 010 ao anpParakvved is

lifted from according to the invention in lateral section.

Figure 2 shows a second configuration of an apparatus

according to the invention likewise in lateral section.

Figure 3 shows the arrangement 1in accordance with

Figure 2 in plan view.

Figure 4 shows a third configuration of an apparatus

according to the invention in plan view.

Figure 1 shows a side view of a first apparatus



the plane of the remaining sem conductor conponents by neans of the
lifting means 40. In this case, the film12 is partially defornmed. After

t he sem conduct or conponent 10 has been lifted, cf. Figure 2, fromthe film
12, it can be lifted by neans of the renoval device 20 and thus conpletely
renoved fromthe film12. Figure 2 shows the plan view of a second

appar atus according to the invention. The nethod step illustrated
corresponds to that already described Wi th respect to Figure 1, wherein the
film 12 has already been deforned and the sem conductor conponent 10 to be
renoved has alagsadgibedre |thet édverThion donfeguicat.i Bhe ofltusérapper at us
essentially diddoees 4 osxddgde | frAccor dange Wk Ri:Quhged by Vigtue of an
additional ly i Peltier. .elenent, 70, _which here si.nultaneously, but

not necessari Pa;/d?l\éfg?%s ]hlem co_lnzt'actsarlggi gﬁfﬁﬁ o{hpﬁneéyl i F?Frﬁbn%ev? ce 22. In
addi tion, the BAPEaLbEY thle THHCREFUEERYT oPPBPCstAmde PEFTRYT Het e and
-extends to belaawet hepadidacentt Sewncomsduaicaheeonponents 10. The second
vacuum regul ati ng device 62 generates a constant vacuum of 35 kPa at the
centrally arrarll]%ed second suction cutouts 52, while the fjrst vacuum

regul ati ng devi'Ce BBEPPIT °RTELRSt ARt TPECAURTDICR0 RPRT 13 & out er

first suctionedgeentisl 50omgkgrenthe a estnovdle dwsicri fal,ore gilvéning t h respect

to Figure 1 appkies bo t:he Ghoi L& antieguhalidnQfuihbenyageie Figure 3
schematical |y Shows the arrangement in accordance with Figure 2 in plan

view. The sem conductor conponents 10 arranged in a matrix-like manner on
the film12 and the lifting device 22 arranged bel ow one of said
sem conduct or Teenparents dévicear® i béustbasiosl &HSaid hefidl nghdead ce has here

four first sughihOnnchiQt 8, aQ:sh dhe: Gorner Legi 9'?1(:18&; the semsonduct or
conponent 10 ana g second suction cutout 52 ovi de en%ra ly with respect
to the sen coRBUctIF HofpEHERtILYY FheUatiel EutVts 280 Por & Yyroup to

whi ch vacuum ifdrappen@dsdyommeanstobnacoonwpn filish waeugnrnegtddti ng devi ce
god_( noz gl I usttbgbgglj)gnémiﬂi@st ht§p§egf%lf%cpu;a%ﬂ6zhm5§ecﬁtﬁlaci?ﬂ?teﬁéegcéf_ a

edi cat ed sec vacuum regul ating .devi ce and.the latter i es vacuum
to said secongabut%m ;{nglﬁsggt% ?t’i—algcdﬁpe %1%«:3,[ harésdtéc}latjf%n t Ré ?),%gel tion and
connecti on of PEReeTespedt v Y a@funthegunetiioftg dewwdss Fear tH¥ting nmeans
40 are furt hedmoeetidnl, usiHeated, twheneicnihfeseamd e4pr avé dadramgech case

preferably neapm, ile190% ,difecidy (ALANGS R 202858k Anedr,SHEL | i devi ce S0.

lifting device 22 is still spaced apart from the film
12 with semiconductor components 10 arranged on the
first main surface 120 thereof. In a first process
step, not relevant to the invention, the contact region
30 of the 1lifting device 22 is brought into contact
with the second main surface 122 of the film 12. What
is essential, however, is that the lifting device 22 is
arranged in alignment with the semiconductor component
10 to be removed.

Vacuum is thereupon applied, in a manner regulated by
means of the wvacuum regulating devices 60, 62, as a
result of which the film 12 is sucked onto the suction
cutouts 50, 5Z. The wvacuum regqulating devices 60, 62
generate, for example, a constant wvacuum at 40 kPa at
all the suction cutouts, which rises to 42 kPa during
the deformation of the film.



Figure 4 schematically shows a third configuration of an apparatus
according to the invention in plan view In contrast to the configuration
in accordance with Figure 3, here only one first 50 and one second suction
device 52 are provided, which are respectively connected to an assi gned
first and second vacuumregul ating device (not illustrated). In this case,
bot h suction devices 50, 52 are enbodled as trenches and not as circular
holes, as illustrated in Figure 3. ThHe descrlptlon gi ven above is
applicable with regard to the regulation of the vacuum - 10 - Cains 1.
Apparatus for renmoving at |east one chip-type sem conductor conponent 10

from an adhesimadd | HkéZ,onw/@ernghr;tlaee@@én %mqegt Oﬂ'orcogp%@ﬁfig is

arranged on a flrbst g? d%Jrfa(:e 1 0 of the fil tlﬁo T? a renoval
devi ce 20 for THEL&H Tondfuct B “CBApOrEntIE4RY |si g “a*fifting

devi ce 22 thatofémar ﬁema‘?@%@éera@orwcg@@éﬁd wm@ﬁ@mcﬂé@@ depenginghe film
wherei n said ldrft kngidevheekHasamd conhact fmegspn i30 gﬁéﬁ’tl&ﬁ[{aﬁgeﬁent wth

respect to theugcdt: g%&% o§akﬁe%“éﬁgetsmgg'f8@c£'a¥h§9e%£&rlcﬁ§ PaLL

plurality of s ut out s cutouts pellftlng
means 40, wher®EiHiZP| 2t fief LEFEPE ofe Lo GPE 3bso§2d&lf§ef%‘?tntqh§7‘n€%nnect ed to a
vacuum r egul atA ngpaden of G@twé2n Orkiat drehsdl tkie swodt korhengouds 50, 52 or

groups of suctidar CM{:QM $0$0or5% ke wARRectad t 9, &eRakaL 8y VagHym
regul ating devjces . 2. Apparatus according to Claim1, wherein the

pin-type liftiAG® m%”éﬁ “%dYhave a pointed or convex end and these can pass
t hrough the contact region 30 of the lifting device 22. 3. Apparatus
according to Graitnel, swmée'tneﬁ\b@dﬁruﬁl&i T CiHOUhes Ha, 52 canetenbodi ed as

concentri cal | Xra%%ﬁ”ﬂ@%%%l?(@&h@c? 4 ﬁ{&ggg}vgue/ n?gdéj onal ly as hol es

di stributed on the con region 2‘0 parti a uni 1 irregularly. 4.

Appar atus according to Claim 1 wher ei n
It is more advantageous to apply a different vacuum to

individual suction cutouts or groups of suction
cutouts. In this case, it is in turn advantageous to
apply a lower wvacuum to the suction cutouts or groups
of suction cutecuts arranged centrally with respect to
the semiconductor component than those suction cutouts
or groups of suction cutouts that are arranged further
towards the edge region of the semiconductor component.

In both embodiments of the method it is furthermore
advantageous for the pressure during the phase of
deformation of the film not to be kept constant, but
rather to be wvaried, in particular increased, in a
defined manner by not more than 10% from the original

vacuum.

This wvariation can be effected uniformly for all the
suction cutouits or just for individual suction cutouts

or individual groups of suction cutouts.

Given the presence of a constant  vacuum, the
semiconductor component 10 to be removed is lifted from

the plane of the remaining semiconductor components by



the lifting device 22 has a thermal device 70 for changing the tenperature
wherein the tenperature of the adhesive film 10, of the film 12 can be
decreased and/or increased by neans of said thermal device 70. 5. Apparatus
according to Claim4, wherein the tenperature are varied by at |east 20C

6. Apparatus according to Claim4, wherein the thermal device 70 is a
Peltier elenment. 7. Method for operating an apparatus for renoving at | east
one chip-type sem conductor conponent 10 from an adhesive film 12,
conprising the follow ng steps: arranging the lifting device 22 with
respect to theegppnpi2theheifdiimganeens aét. r byi Onis3Gask, t hiee| 11 ng devi ce

22 bears agai nst ig s£6QRd1yeddrSHehace 122 of the film 12, opposite a
chi p-type sem conductor conponent 10 that is arranged on a first nain

surface 120 and is to be |ifted off;
After the semiconductor component 10 has been lifted,

cf. Figure 2, from the film 12, it can be lifted by
means o©of the removal device 20 and thus completely

removed from the film 12.

Figure 2 shows the plan view of a second apparatus
according to the invention. The method step illustrated
corresponds to that already described with respect to
Figure 1, wherein the film 12 has already been deformed
and the semiconductor component 10 to be removed has

already been lifted.

This configuration of the apparatus essentizlly differs
from that in accordance with Figure 1 by wvirtue of an
additicnally provided Peltier element 70, which here
simultaneously, but not necessarily, forms the contact
region 30 of the lifting device 22. In addition, the
area of the contact region 30 is made larger here and
- extends to below the adjacent semiconductor

components 10.

The second vacuum regulating device 62 generates a
constant wvacuum of 35 kPa at the centrally arranged
second suction cutouts -52, while the first wvacuum
regulating device 60 applies a constant wvacuum of
40 kPa to the outer, first suction devices 50. For the
rest, the description given with respect to Figure 1

applies to the choice and regulaticon of the vacuum.

Figure 3 schematically shows the arrangement in
accordance with Figure 2 in plan view. The
semiconductor components 10 arranged in a matrix-like
manner on the film 12 and the 1lifting device 22

arranged below one cf said semiconductor components 10



applying to suction cutouts 50, 52 of the lifting device 22, by nmeans of an
assi gned vacuum regul ati ng device 60, 62, a constant value of a vacuum for
all the suction cutouts 50, 52 or different values of the vacuum for

di fferent suction cutouts 50, 52 or groups of suction cutouts 50, 52;
partially deformng the film12 in the contact region 30 by lifting the
filmlifting means 40, arranged in 42 of the lifting device 22; renoving

t heat | eastone conponent 10 fromthe f4 I'm by nmeans of a renoval device 20.
8. Met hod for operating an apparatus according to - 12 - the parti al

def ormati on ofazeheifiibsmrE2ed. Said 1ifting device has here four

first suction cutouts 50 in the corner regions of the
semiconductor component 10 and & second suction cutout
52 provided centrally with respect to the semiconductor
component 10. The first cutouts 50 form a group to
which wvacuum is applied by means of a common £first
vacuum regulating device 60 (not illustrated}, while
the second cutout 52 is connected to a dedicated second
vacuum regulating device 62 and the latter applies
vacuum to said second cutout; also cf. Figure 2 with
regard to the position and connection of the respective

vacuum regulating devices.

Four lifting means 40 are furthermore illustrated,
wherein these are provided 1in each case preferably
near, but not directly alongside an assigned suction

device 50.

Figure 4 schematically shows a third configuration of
an apparatus according to the invention in plan view.
In contrast to the configuration in accordance with
Figure 3, here only one first 50 and one second suction
device 52 are ©provided, which are respectively
connected to an assigned first and second vacuum

regulating device (not illustrated).

In this case, both suction devices 50, 52 are embodied
as trenches and not as circular holes, as illustrated
in Figure 3. The description given above is applicable

with regard to the regulation of the vacuum,.



9. Method for operating an apparatus according to Caim8, wherein the
vacuumis varied by not nore than 10% during the partial deformation. 10.
Met hod for operating an apparatus according to Caim?7, wherein the vacuum
of centrally arranged suction cutouts 52 is chosen to be |ess than that of
outer suction cutouts 50. 11. Method for operating an apparatus according
to daim?7, wherein thetenperatureoftggfiInispartiallyvaried Vi a

t hecont act r egi on30by neansof at hernal device 70. 12.
Claims
1. Apparatus for removing at least one chip-type

semiconductor component 10 from an adhesive film
12, wherein the semiconductor component 10 1is
arranged on a first main surface 120 of the film
12, comprising & removal device 20 for the
semiconductor component 10 and comprising a
lifting device 22 that can be arranged at a second
main surface 122 of the film, wherein said lifting
device 22 has a contact region 30 for arrangement
with respect to the film 12, said contact region
having, for its part, a plurality of suction
cutcuts 50, 52 and cutouts 42 for pin-type lifting
means 40, wherein all the suction cutouts 50, 52
are Jjointly connected to a vacuum regulating
device 60, 62, or at least two suction cutouts 50,
52 or groups of suction cutouts 50, 52 are
connected %o separate vacuum regulating devices
60, 62.

2. Apparatus according to Claim 1, wherein
the pin-type lifting means 40 have a pointed or
convex end and these can pass through the contact

region 30 of the 1ifting device 22.

3. Apparatus according to Claim 1, wherein
the suction cutouts 50, 52 are embodied as
concentrically arranged trenches and alternatively
or additiconally as holes distributed on the

contact region 30 partially uniformly or
irregularly.
4, Apparatus according to Claim 1, wherein

the 1ifting device 22 has a thermal device 70 for
changing the temperature of the adhesive film 10,

wherein the temperature of the film 12 can be



Met hodf or operati ng an a'ppar atusaccording to Caim1l, wherein
device 70 in pul sed fashion.

t her nal
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decreased and/or increased by means of said

thermal device 70.

Apparatus according to Claim 4, wherein
the temperature are varied by at least 20°C.

Apparatus according to Claim 4, wherein
the thermal device 70 is a Peltier element.

Method for operating an apparatus for removing at
least one chip-type semiconductor component 10
from an adhesive film 12, comprising the following
steps:

¢ arranging the 1lifting device 22 with respect to
the film 12, wherein a contact region 30 of the
lifting device 22 bears against a second main
surface 122 of the film 12, opposite a chip-type
semiconductor component 10 that is arranged on a
first main surface 120 and is to be lifted off;

e applying to suction cutouts 50, 52 of the
lifting device 22, by means of an assigned
vacuum regulating device 60, 62, a constant
value of a wvacuum for all the suction cutouts
50, 52 or different wvalues of the wvacuum for
different suction cutouts 50, 52 or groups of
suction cutouts 50, 52;

® partially deforming the film 12 in the contact
region 30 by lifting the film 12 by means of
lifting means 40, arranged in assigned cutouts
42 of the lifting device 22;

& removing the at ileast one semiconductor
component 10 from the film by means of a removal

device 20.

Method for cperating an apparatus according to
Claim 7, wherein
the wvacuum is kept constant, or is adapted, during

t he



Is operated permanently Or 13. Methodforoperating an apparatusaccording to
Claim 12, wherein during pul sed operation of the thermal device 70, the
|atter is activated only after the lifting device 22 has been arranged with

respect to the film12.
_12_
the partial deformation of the film 12.

9. Method for operating an apparatus according to

Claim 8, wherein
the wvacuum is wvaried by not more than 10% during

the partial deformation.

10. Method for operating an apparatus according to
Claim 7, wherein .
the vacuum of centrally arranged suction cutouts
52 is chosen to be less than that of outer suction

cutouts 50.

11. Method for operating an apparatus according to
Claim 7, wherein
the temperature of the film is partially varied
via the contact region 30 by means of a thermal

device 70.

12. Method for operating an apparatus according to
Claim 11, wherein
the thermal device 70 1is operated permanently or

in pulsed fashion.

13. Method for operating an apparatus according to
Claim 12, wherein
during pulsed operation of the thermal device 70,
the latter is activated only after the lifting
device 22 has been arranged with respect to the
film 12.



