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1 Method and apparatus for themally processing

pl astic discs, in particular nould wafers

Enbodi nents of the present invention relate to a
method 5 and an apparatus forp thermally processing
plastic discs, in particular nould wafers, which are
aso known as rmul ded vvafers nt hetl vvafer

aslmaul dlMﬁf)akSlCﬂlQaEnbﬂdﬂﬁEtheﬁﬁ the pr esent

i nvention and the problens addressed therein are

expl ai ned bel ow on the basis of nould wafers.
Efbbddasanssob Lt hdeppesemnt nyermitdenc aelaltso toe a method

a i ed,.ge I ot
o SESCRRANND) WO HUBRND Pakedi iy ppstic
eGePCPnciBabRAGiGyd 23T “@éll@alwaé@rﬁoul“@lw é\r@ 5131130 known

Wk Cholindedi duak vl | Is@@ﬁh@lml@s u@rf%x%n%&d V\%.fers and
di stance from one another in a.noul

"BRF dF RECED oEﬂdtPFQBHPoﬁﬁvFH@StE%XFogﬁwﬁ? igmg%é?rs
and the 20 silicon chips being, for exanple, set in

urf CE of t he uldin SQpoun n the
PhEGaR e AeRo i cind: PERSSIE ARGl A0, b 'Pioplens
neddssargdt theaedy methephahnpdobeégwngamf tlae mbalsds of
%ﬁomecva%%%ﬂbl%b&ﬁwﬂt% NGF atﬁgeggaggx gl%lilﬁ%%% can

| mand a carrier substrate attach said fi
t%%SM¢dam¥é?d TONPERADVE FRetRARIPERSEIBsEERER- and
the filmby dissolving the bondi ng adhesive, during
rocessin i's heatggﬁfrom

L R it g ST L A RS

‘serbseqlenttystogl ede ofii cb- lcalé)epil aicnéd |mfrmrse in which

gﬁ%endlence sjt]hl&ggutrcglng)l "l e %%r Zeﬁrg.kf@%ﬁ%ﬁof apla %Scténce

NP ﬁgeccmmtmﬂr oinaanouul diafer conpewedt erper anquleiing

Teompol€d@Pa e, hiW i HeS| gh@t 635 SOFt &Di R8fer and the
%]g‘ferature UB desi gnatfes a hard-soft transitional

nTchi@s ghaiRs: a [Heh@5RFRYC t efSdr allir @lace on a

haimesre ropmhenmeaddung Empodndar deni ng tenperature

TH and T2 5 designates a tenperature above the

har deni ng tenperature TH and bel ow t he softening
tBrpehat operfe Bdr thanptejudiicn 1df)opoﬂ1d:waf@€s,T2t ig

X éllil%) %E&?t her:%ée%?fhg toFt% ld“ggl?ag Ef@hgﬁt i %gmould

dﬁﬁemgaaéﬁmbﬂ-ﬁ Rt%lﬁ@ﬂgorareahemlbmdstéchable film

HOWBV 8T .cajRGC 08bs0hat Be AQcHREerHRl sﬁ@.&dlﬁlni“ t¥ the
of the plastic used for the_ nould wafer and

lnllﬂ"b]r%c'f’?“gﬁrw ) hEe@%%d&é‘& g;arrler substrate and the

film by dissolving the bonding adhesive, during this
thermal processing the mould wafer is heated from one
gide by means of a «c¢lamping device (chuck) and
subsequently cooled, which ig explained in more detail

below.

Figure 9 shows an example of the dependence of the
tensile strength Z of a plastics moulding compound of a

mould wafer on the temperature T.

In Figure 9, vreference sign RT designates room

temperature, for example 20°C, Ty designates a hardening
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15 chips with a different coefficient of thermal
expansion, this cooling leads in the transitional
region UB to frozen-in stresses, resulting in bending
(war pi ng) of the nould wafer,2which nmakes | ater
handl i ng and processing of the nould wafer nore 20 :
i d sl 0ke | MROSSLDL 0o Expodi MENY S o L e present, .
i nvention provi dé a od and an appar
tfﬁﬁ%ﬁﬁﬂ%ﬁ%ﬁocé53|M§qﬂ1ﬁqu:d¢€@@51¢nommﬁlcmbgnon T1
il ppafiedss,  hhatpaldow fther ”Eleméérg?ﬁfgss'}:ﬁgchvfgﬁqn room

pl astic discs, in particuladr ers
r SRS B BendPRg oBREASNIBE CoHIPerFEBFR Tn R

deiesbgra:tt%sbenda ng, téfnb@f:at:ﬁ@et henalmiveor OCEES| ngha§§en1ng

F Rl B CRRECPRIORoITS vl cratid nCeResSRbpEe T

omonﬂaxqmpk;JVMmuld4ﬂaﬁerTat =alfiorst trenmpenabureaod T, =

a 1fdgest cl amping device, the first tenperature being

bel'ow the hardening tenperature of the plastic of the

35 nmoul d wafer; heating the nould wafer clanped on

t et i diéﬁa@ﬂnﬂéﬁﬁ’t Ng Heteee ihe asegqnd f&f@ﬁéft Welting to
is _higher than the fifst tenpérature and is

Wﬁgve FrEACORERE déhi nd?t efPer afBPéingndfAynt heo RT are

Cp&nrpilonrgxedn tﬂ@rfieb@ﬁnpl]ean”pi fl{bvﬁﬁ\élee and a'ccount of the

t the fer te the seco

t%ﬁ%%fgg f%I%homn'%hem Y cP w% %ﬁ%%p BSSH for the
stouhd ofaihgpf ngnde\/ah:ee suberantmahl wiklcothacihessided Si
C'cﬁEBLsng &E@hheaé ed \Qﬁf er c%%ftfgfen%%%ondof ot“ﬁhermal

cl anpi ng devi ce; cooling e moll cla n
t REPSBEHRY - cléﬁﬁﬁngc@@@ﬂ@e'déMW$daa an hithe tran81tlonal

t espesat Wee, t¥hiceh zieh -li Vet At d Ner-s869P8hg in bendlng
ngeratu e and | bel ow t he hardenln tenperat ure
aEH g

tRAPH aﬁﬂ?ﬁﬁionw?ﬁ%rschﬁécélaﬂﬁhﬁ? later

dbandeindi sakﬂse@ﬂ‘t&fee;sings it appRé at weuflar wafer more

tHEEEE‘!:LXt or impossible.

Embodiments of the present invention provide a method
and an apparatus for thermally processing plastic
discs, in particular mould wafers, that allow thermal
procegsing of plastic discs, in particular mould
wafers, with which reduced or no bending occurs, or
controllable deliberate bending, after the thermal

processing.

According to an aspect, there is provided a method for
thermally processing mould wafers with the steps of:
clamping a mould wafer at a first temperature on a
first clamping device, the first temperature being
below the hardening temperature of the plastic of the
mould wafer; heating the mould wafer clamped on the
first clamping device to a second temperature, which is
higher than the first temperature and is above the
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processing nmould wafers with: a heatable first:

cl anpi ng device for clanping a nould wafer at a first

15 tenperature, the first tenperature being bel ow the

har deni ng tenperature of the2gl astic of the nould

wafer, and for heating the clanped nould wafer to a

second t.enperature  which is. above the hardening ,
teﬁ%%g%Fﬁ%E%%¥RﬁﬁﬁEﬂﬁ%ys c?%%p?ﬁ@mﬁ%ggcgnfBpezélrSt
clcdmpipigig Reevhiess exhdrottahsyaber imndticoohbnydt kefer heated
clamp noy| er, third t erature, - .
mhich%%§ |§ﬁ£¥*@%aﬁxﬁ Eﬂgéggﬁh ?éﬁ%ergggre%gﬁa%i301amplng
béledi#ache Har deni sgcrasperdamesing tdensper t pugstantially

deyta dtale d6, ,C 001 aghl8sS cheansRaldat k801 8f Wher on the
heated noul d wafer_ fromtihe first 25 cl anping device

t SRS SIGTP IR T e ViR 19t R nBept d oWa it cflamped
erpodi thent Ssefohlie presrng NV@Ri@n | dolasedd s 4 hathira
S%E%Fagtka&%y cont ctJe;g tran_t ortation of ﬁhg

heat &d plasti’c dr'se’ i’ carfied ot f FBRPEAe tFRPETAtUre
clawdpiing kkelkdwethe hhedsedopd tempepiatgreeviaoe] e¥ding the
f QK b f LT ' i n order

P A o R e O
processing during cooling is then perfornmed, so that

noidaaerkuol | @bleikRendifng gan ogGiHradlls an for thermally
enbodi nent, the_contactl ess transportation of the

hBAPEGSFIRE: PEUGs W8T R SuthSRfFaRdshst bEsta clamping
gdswvduehi ofoit r apipeptingg devi aeullin adfidgd heat a first

e inpent, the first.clanping device, the.second

cggﬁgﬁﬁagﬁg$rcetéﬁd %ﬁgsgasggﬁgﬁF%hu??angﬁﬁPQinﬁelow the
déardenﬁugn1aempﬂwanupbanaf sthéacplagbitn aff uchdéermould
eghedi-nmeni gt Egg?ggé%‘giﬁis%hg a@fﬁ&g&&“ RN f&%fer to a

heat ed pl astic carri ed out nmeans o

BEPRBBAI | teMmaFAiyfevi célich | nia f aboier drtrodirvdening
t BempkistuekanpangcedevYhbeehaseE6nd! aéié.tﬂﬁii\}ﬁ_zzéi%ice for
dlgectedln #he transporting direction, by which the

t FAREBORrTafFEn e tER MeRted vaheta 3t (5L Eib ddiremtamped
t heuldr shfelarpivag tdew atiddhaemperature, which-is lower
than the second temperature and is below the hardening
temperature; a transporting device for the contactless
transportation of the heated mould wafer from the first

clamping device to the second clamping device.

The concept -on which embodiments of the present
invention is based is that substantially contactless
transportation of the heated plastic disc is carried
out frorﬁ the first clamping device to the second

clamping device,
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second cl anpi ng devi ce and the gas-cushion
transporting 25 device are together tilted in the
transporting direction, in order to initiate the
transportation. In a furtheryenbodi nent, the plastic
disc is a mould wafer which is bonded to a carrier
substrate at the 30 first tenperature by nmeans of a

er mal | tachable film the carrier substrate,a

B hEFHEPLS BT achemh® 11 ety ) e FOGET oy oni-fheorder
nﬁakgengemoatawhﬁrseeondﬂkﬁﬂmﬁlaimx@hangeA - lQoatrolled
f [ odi , | ast ' ced t
( BEbPEpeEoa, STl sholaBofyls St g & Ehat wo
cUHﬁphﬁgOdé@bé@,bﬁhélﬂén@&alO@ﬁUKhe carrier substrate
being carried out by lifting off by nmeans of the-
third 5 clanpi ng device after thermal detachnent of
the filmat the second tenperature. In a further
emg?dhn%ﬁﬂ)odtﬂﬁ%r%' alrmiewg:cﬁrtdetdlgéésr Sﬁr%ﬂmmdﬂﬁyi@ﬁ the
a cond. cl anpi n evice | carrie ut
piSabEe] o aRrg it b5 FRRRSSot Uikouthn HG2DFess It 928~
actighi ber teghsgbmenhgt Heviieachi ng of a predet erni ned
end position of the plastic disc on the 15 second

cl anpi ng device is sensed by a sensor device, the
clanpi dgrsheghentostio¢nyl adihe it oHlatmi e cdgrice, the

CE@HBh&Qcd%ﬁ?@%gb%b%gc%“dﬂﬁﬂéﬁékﬁhétéﬁﬁﬂ C%E%ﬁ%bortlng
out put signa the sensor device. 20 In a further

eHBBUF FehPT Mt ReCRMESH BLARSE P¥réBRRected to a
transport plate the plastic disc being clanped on

0031 Be Dy S e B LA ey a e or o S Sl (ebertation
pbasthe deateﬂepﬂgstuanﬁpscta@'hmmnudﬂadUUwhy meansg of a
Cﬁ@?ﬂbﬂ?lge¥i§ﬁ tge§9? second cl anpi ng devi ce by

at

neans of the fra ort p In a further
enbodi nent, the sensor devrce has a contactl ess

ophi galF 98MRQ -embodiment, the first clamping device has
blasting nozzles directed in the  transporting

direction, by which the transportation is initiated.

In a further embodiment, the first clamping device, the
second clamping device and the gas-cushion transporting
device are together tilted in the transporting

direction, in order to initiate the transportation.

In a further embodiment, the plastic disc is a mould

. wafer which is bonded to a carrier substrate at the

first temperature by means of a thermally detachable
film, the carrier substrate and the thermally
detachable f£ilm being removed from the mould wafer at

the second temperature.
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30 Exenpl ary enbodi nents of the invention are
explained in nore detail in the description which
follows and are represented in the drawi ngs, in
which: 35 Figures |la,b show schematic representations
of an apparatus for the thermal del am nation of nould
wafers as a first enbodi nent of the invention, to be:

preC|se re n.a 5 i de_view,and_Figure |b
31 St ofnPHaTTRRE: dilife: PIRFbiRe BLafods dlaced
flo@\modlalgearﬁﬂsmtexpttampmgrreddsmbbé by means of a third

&gﬁé&?&&%;anggv%%nlgﬁél QEHJ of the carrier substrate

eapparatus
being carried out by 1lifting off by means of the third

clamping device after thermal detachment of the film at

the second temperature.

In a further embeodiment, the clamping on the first
clamping device and/or the second clamping device is
carried out by suction attachment by means of vacuum

nozzleg.

In a further embodiment, the feaching of a
predetermined end position of the plastic disc on the
second clamping device 1s sensed by a sensor device,
the clamping of the heated plastic disc on the second
clamping device being triggered by a corresponding

output signal of the sensor device.

In a further embodiment, the plastic disc is connected
to a transport plate, the plastic disc being clamped on
the first clamping device and the second ' clamping
device by means of the transport plate and the plastic
disc being transported from the first clamping device
to the second clamping device by means of the transport

plate.

In a further embodiment, the sensor device has a

contactless optical sensor.

Exemplary embodlments of the 1nventlon are explained in
more detail in the descrlptlon which follows and are

represented in the drawings, in which:

Figures la,b show schematic representations of an
apparatus for the thermal delamination of
mould wafers as a first embodiment of the

invention, to be precise Figure la in a



accor di ngt oFi gurelasasecond enbodi nent of the

i nventi on;

10 Figure 3 showsaschemati csi devi ewof an

apparatus for the thermal del am nation of noul d
wafers as a third enbodi nent of the invention; 15
Figure 4 shows a second cl anping device for use in
the case of a fourth enbodi ne of the invention;
Figure 5 shows a first clanping device for use in 20
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Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

side view and Figure 1b in a plan view of

the upper side;

shows a flow diagram to explain a method
for the thermal delamination of mould
wafers by means of the apparatus
according to Figure 1 as a second

embodiment of the invention:

shows a schematic side view of an
apparatus for the thermal delamination of
mould wafers as a third embodiment of the

invention;

shows a second clamping device for use in
the case of a fourth embodiment of the

invention;

shows a first clamping device for use in
the case o¢f a fifth embodiment of the

invention:

shows a schematic side view of an
apparatus for the thermal delamination of
meould wafers as a sixth embodiment of the

invention;

shows a schematic side view of apparatus
for the thermal delamination of mould
wafers as &a seventh embodiment of the

invention:

shows a schematic side view of an
apparatus for the thermal delamination of
mould wafers as an eighth embodiment of

the invention; and

shows an example of a dependence of the

tensile strength Z of a plastics moulding



t hecaseof af i ft henbodi nentofthe invention; Figure 6
showsaschenat i csi devi ewof an apparatus for the thernal
del am nation of 25 nmoul d wafers as a sixth

enbodi nent of the invention; Figure 7 shows a
schematic side view of apparatus

forthet her mal del am nati onof rmué-d 30
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compound of a mould wafer on the

temperature T.

In the figures, the same reference signs designate
component parts that are the same or functionally the

same.

Figures 1la,b show schematic representations of an
apparatus for the thermal delamination of mould wafers
as a first embodiment of the invention, to be precise
Figure la in a side view and Figure 1lb in a plan view

of the upper side.

In Figures la,b, reference sign 1 designates a base
platform, which is produced for example from aluminium.
A presentation platformr3 with an upper surface C¢' is
attached on the platform 1 by means of a standing foot
3a. The presentation platform 3 is heatable and, in
the case of the present example, 1s at the temperature
Tl = 110° Celsius, corresponding to the example of
Figure 9. Reference sign 15 designates a mould wafer,
embedded in which by a known method are silicon chips
15a, the one surface of which is flush with an upper
side of the mould wafer 15. A carrier substrate 17,
for example of steel, is bonded to the mould wafer by
means of a thermally detachable film 16, which is a
result of the production process of the mould wafer, in
which the silicon chips 15a are placed on the thermally
detachable film 16 and the encapsulation with plastics
compound to form the mould wafer 15 in a corresponding

form is subsequently performed.

Reference sign 20 designates a clamping device (chuck)},
which has vacuum nozzles 20a for clamping the mould
wafer 15 as part of the assembly with the thermally
detachable film and the carrier substrate 17. The
clamping device 20 can be made to move three-

dimensionally by means of a robot arm 21.



waf er sasasevent henbodi nent of t he i nvention; Figure 8
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enbodi nentof the invention; and Figure 9 showsan
exanpl eof a dependence of the
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Also provided in the apparatus according to Figures
la,b is a heatable clamping device 5, which is attached
on a standing foot 50a, which is adjustable in height.
The standing foot 50a is attached on a cross strut 8,
which in turn rests on the base platform 1 by means of

standing feet B80.

The clamping device 5 1is at the temperature T2,
corresponding to the example of Figurs 9, which is at
180° Celsius and is both above the hardening
temperature Ty = 140°C of the plastic of the mould wafer
15 and approximately at or above the decompesition
temperature of an adhesive of the thermally detachable
film 16.

Reference sign 5a designates wvacuum -nozzles of the
clamping device 5, and reference sign 5b designates
blasting nczzles of the clamping device 5 that are
directed in a transporting - direction TR and are

explained in more detail later.

Directly adjacent to the clamping device 5, and forming
a common planar surface O, are an air-cushion
transporting device 7 and a further coolable clamping
device 9. The air-cushion transporting device 7 has
blasting nozzles 7a, which are suitable for the purpose
of forming under the mould wafer 15 an air cushion at a
temperature of T3 = 180°C for the contactless transport

from the clamping device 5 to the clamping device 8.

The coolable clamping device 9 likewise has vacuum
nozzles 9%a and is regulated to a temperature T4 = 20°
Celsius (room temperature RT, corresponding to the
example of Figure 9), down to which the mould wafer 15
should be cooled at the end of the process seguence,
which is described below. The standing foot 90a of the
clamping device 9 is likewise adjustable in height.



tensile strength Z of a plastics noulding 6 conpound
of a nould wafer on the tenperature T. In the
figures, the sane reference signs designate 5
conmponent parts that are the sanme or functionally the
sanme. Figures la,b show schematic representations of
an apparatus for the thermal dglam nation of nould
wafers 10 as a first enbodi ment- of the invention, to
e Bre0|se Figure la in a side view and Figure Ib in

Bn WrewhSFmeld Yuppeiu ldtdeld |sEmdinesieat b10, 12, the
ref eiencesisign trdaspgrates aidhase 1 rilsaté@tfé&hé/wl 6R the

f I gexa le fr malum
Ipfegéﬁggflegn % atf orm Wit ﬁugﬁlﬁﬁp&%msmzf%cgl@d fgkes it
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5 Ooéxﬁé‘nsﬂ-@@s %@S&{E afd-Pnedd ad f O'#-m SR g@%&m&%ed or

case Cgo resent exa is at
tenﬁ i“a’claﬁ‘fee ﬁ‘ tatl D €133 0s, t%ﬁ%@ﬁoﬁﬁ.%@&@b % ifan be
exaapiesodd Fiigur heﬁighRef enéscendegrl 15 cdesbgrat @5o8her in

waf de th
rsTFIu%Dg%n cﬁ‘{d gﬁ%& @ on%ﬂéua?ace l%n\ah\é/:g%ﬂe I%P?a fplanaz

wi t Buahaed side of the nould wafer 15. A carrier
1@ubstrate 17, 25 for exanple of steel, is bonded to

t he_noul d vvafer by_neans. of a thernmally detachable .

fi | F 182% AT cFEF %r?%g%r?u%? {}‘h’e Hr q drf priveetigies of

of the naut-thwwfierm iradwsmiritirey siddwiare chi psadba lateral
arespiaced,9n thepth y, det filml6 .and . .

t hegencapsu at i OanI 5{1 p Has&tnl(‘j‘%s gglg%(r%%olﬁlﬁd at%% ?o_?sr%lppjfng
t he®hbul HIRHANS 155 n & dPwESporalisly for mikat is  being

13 ubsenusent 1¢6 438f frararmgborReferenee isi gav2B8edesi gnat es
a cl anpi ng device (chuck), which has vacuum nozzl es

20a for clanping the nould 35 wafer 15 as part of the
assémbty Wie hside etieesnbfy tdet achdbl eaffiekmldndadome ever

car Efnﬁlléﬁ"bfﬁ r Mefpales s ey Ll ranpi g Lew Caﬁuc?%p%?é} l:qulrfaces

made. t o ve t hree-di nensi onaII by nmeans
ar nt23e0% ARG ded i fhtRe 5[56% af0R8s ackol dllﬁbﬂuenc"
2t o Ebguesidsy btlranapbeahabbﬁ ocb:amaheg xd@ylc@e wafer 15 on

whi QQC&) @téfc 2 Jtrag LOQ % V\A}Io%ﬁcle% by the
adj ustabl e in “Tthe oot 50& 7] Y
at t BERBELBH @O@ﬁé§§ STRuto®, the Sir-cushion tramsporting

device 7. For reasons of overall clarity, only one
blasting nozzle 7a is depicted in Figure 1b.

25
Finally, reference sign 30 in Figure la designates an
optical sensor, which sends a signal SIG to a control
device C, which controls the entire installation, in
particular the transport of the mould wafer 15 and the

30 thermal steps on the clamping devices 5, 9. In the
present case, the sensor device 30 senses optically
whether the mould wafer 15 transported from the
clamping device 5 to the clamping device 9 by means of
the air-cushion transporting device 7 is completely

35 resting on the clamping device 9 in its end position,
in response to which the suction attachment by means of
the vacuum nozzles 9Y9a of the clamping device 9 is
initiated.



5 which in turn rests on the base platform1 by neans
of standing feet 80. The clanping device 5 is at the
tenperature T2, corresponding to the exanpl e of
Figure 9, which is at 10 180 Cel sius and is both
above the hardening tenperature TH = 140C of the

pl astic of the nould wafer @nd approxi mately at or
above the deconposition tenperature of an adhesi ve of
the thermal |y detachable film 16. 15 Reference sign

5a TeBiihat e3S vachilAvnd2apEamotot EPdRdRpengieddpdcfor the

5, skl eﬂ@mﬁﬁlﬁagﬂoéb odfesh@iTed egabbast R0 MOz7d €85 the
of the cl.a |%$? Jce 5 tgat are_directed

n
SRR T REUEF 6 126 Sexp| ST | qppodinent

rmrcef cf:eh@linvattemn D| rectly adjacent to the clanping

sdevice 5, and form ng a common planar surface 0, are

an air-cushion transporting device 7 and a further

cootabt® 2FaRBPAgNSEedEbRrEethe PHESALF- Gdshitgn mould wafer
tr aI\‘SpCtliais; ngtld@VI f:@mﬁefm:k& asdiépghderzdd esotra, thm aensile

ar €5 %HL the np Sl Of fo @Xg 2 Je.rr1 lgu 9.
noﬁ; an 2% CUshion “at “a tenpgrature o? T3

= 180C for the contactless transport fromthe

10c! argpi @gege\szce 2 teutihe vﬁs!@ﬂ" ng @%VI;%ertQ 080 afh& ssembly
coolag%e cl a |ng1&gV|ce Ilk%g acuum

noZ7t ey 8RS afd e Jul9sted upBATAhE F@rrier
CEISMEEtiammniTempefatuhedREy aaereﬂpmmdm@gdbwlthezo from

re d t no fer,
% ffﬁ % cog gd g%BF%geﬁﬁéagf ?ﬁg p &%ggg the
semt%ﬂ% P52HEQER| BeditbePBWR Phevai ahlihgtheotmould

159oanra)ifeﬁ h@sclc@mélsngzﬁ%w@@t%w TikeWBe agpust @bﬂ&aee 0’

10, M58 e afp. BEehi S c PAFERGEAP R CavTbe TPHID water 15
at tmhlélrﬁ‘ orentgeer rwoss Tt Futt 183. Rederistsr ast penfofmedii s

kind nekes it easily possible for the influence of

different thermal 5 expansions_of the devices 5,
to W ERfInPEFACtEEPorS 2l i TRhafe@™PThat dF¥ies 24y, lltfﬁé the
2 0devih@esd 5wafk§lr9aﬁapabe adj udleechdgentQivohith the thermally

0 in order t || W
o SR Thef el (e, f B0 AR Bl B n che
be meadicdtesin FEgake | BE atatl’mﬂi?ed 180t heCeldégsof pIfE the

alr %@tidrﬁnWﬁﬂd}ﬁn deyi cehd afEadpal gui des  the
3@ %é? h are intended to v0|d S|I @ln of f
SAPIA GLABAMES WAFELCS5 Yhatia& berngt o temperature
25 T2 = 180° Celsius. The mould wafer 15 in the assembly
is subsequently clamped on the clamping device 5 by
means of the wvacuum nozzles 5a thersof. At the same
time, the clamping device 20 is likewise heated to 180°
Celsius.
30
As soon as the adhesive of the thermally detachable
film 16 has reached its delaminating temperature of
180° Celsius, the clamping device 20 is made to move
upwards, and consequently the carrier substrate 17 is
35 removed from the mould wafer, which takes place in step
S4.



15 contactlessly transported on said device. Since
the side edges of the nould wafer 15 becone ever
smaller in conparison with the | ower and upper
surfaces thereof, guidance of this kind does not

i nfluence 20 contactl ess transportation of the nould
waf er 15 on account of the ho&-air cushion that is
produced by the bl asting nozzMds 7a of the
air-cushion transporting device 7. For reasons of

ovethl ftePafpt ythontheumel by adeiaghalor | B a §6 is removed
depf@&;adth@ g@@&e sh{ifa%% Fdfﬁaii}lléll mb&i&r {%B@%‘Su@nb%ﬂ means
in Figur nat es opti cal sensor i ch
sen‘at %‘Fg?ﬁ%?f%l s @?cﬁ’rﬁ F&iowd‘éw ce C, which
coninotiet helkbovine st atd at tios, smntpmta'@ttﬂc&mddte of the
éf%ﬂéﬁP&twﬁEeEh%ﬁo%ﬁ f& iglﬁgd ph%h%(’ GG device

steps on t arrpl ng eVI ces
case; the ISERIGUPFEH cENB0 S cRESSWPEi EUFEG mﬁeﬁmhed to

ghetﬁ@ulé:damflﬁ@ hiéogzmpgbt eksd g@ghtheth@l &H?thmﬁ wafer 15
ev to the clampin vi ce y neans of t

ai récﬁsﬂl on FFanspor |‘ﬁg %Igw 5198 s genﬂoéfteé“lef/lt% in  the
restrﬁlgsmrtheg clddmpichgodeVike 9 Thnm mouedd wroEEt | 6A, then
10N @ﬁ@@@seohfea%wm etéuehbor&l%&nbéﬁaﬁ%@h% @E@J}S means

of the vacuum nozzl es t he ¢l anpi Ag devi ce
i ni T at€tt ST &HFBlﬁn % G &llégPéﬁPfLﬁnex*blf%‘iLW%rtmg
neth®d1é®r7thﬁothdbﬁ&hgd@h@ﬂsyﬁnﬂﬂidﬂhﬂﬂaﬂdﬁdMﬁdﬁTihermal

by u Fi gur S .

cocoigEiy e bl REAPRER (1 20ETh] MR O Sidefoghe air
her 2t ¥rip Pﬁetbﬁas"thrccéﬁhﬂﬁé Fowrgpwaténgl Blelvaset We which

19 enper Qiﬂ«é}fééjﬁéﬁnegncﬁl@f tlehpt@nsike Btrengthothate1sivs,

|sshovvn e le in Figure 9. 10 In step
Py® Yﬁ%“r% %ﬁ %ﬁégp $Fart of an assenmbly with the
therrral |y detachable film 16 and the carrier
SUBRALAL € kT e eérf&e@fbységﬁ d ”ptgg ARHLE 2Bevice 30
froma cartridge (not repres and place the
pr eSBRERT i GRS atior ﬁ*PBlfin "é%f@ﬁ al fay-st h‘a@m@%tfﬁml Gn the
2015 veéepidd cetesei |9t,0s@1@m;tla@1t afuﬂattﬂnté@ltuwra&wrﬁ@@fcally

0 I p step,8 reh of _t he moul d.waf
05 1OE R s npar kO Pe poot B8 e et i in G aaSe =0
| n Ehet nestte smep 183, Wﬁﬁerclhﬁplm devirde 201kinped tome the
20 aDathsh Waf @tvas part of the assenbly with the
thermally detachable film 16 and the carrier
substrate 17, in the preheated state at about 110

25Ce| Biviss, ief ffdIieowrdesent attiepn Pt abloraedd iand of the mould

&L?@%ﬁ@ftf5lfr%ﬁ {ﬁg {Eﬁg&%ﬂﬁhf@fﬁﬁ”'“hé%ﬂ”é%151us down to

the temperature Té = 20° Celsius. On account of the
controlled cooling process in the clamped state, it is
possible to avoid bending of the mould wafer 15 during
30  this thermal processing in the transitional region UB,

corresponding to the example of Figure 9.

After the mould wafer 15 has cooled down completely on
the clamping device 9, it is transported by the

35 clamping device 20 intc a cartridge (not represented),
the clamping device 20 having in the meantime already
placed a following mould wafer 15 as part of an
assembly onto the presentation platform 3 in order to
save time in this way.



25 T2 = 180 Cel sius. The nould wafer 15 in the
assenbly is subsequently clanped on the cl anpi ng
device 5 by neans of the vacuum nozzl es 5a thereof.

At the sane time, the clanping device 20 is |ikew se
heated to 180 Cel sius. 30 As soon as the adhesive of
the thermally detachable film.,16 has reached its

del ami nating tenperature of 1 Cel si us, the cl anping
device 20 is made to nove upwards, and consequently
the carrier substrate 17 is 35 renoved fromthe nould

waf ef guiki gh shakes @' @%ﬁefnﬁt%ﬁ%e%l@i‘é Vl]€gd | BESE@P apparatus

t he_t he nall det le film16 ved fron1the
uppePTs ?a% éﬁhﬁﬁ?ﬁ%@ﬁ%r rgaﬁﬁﬁ? a third

SU|embb@&mEnMCEf(thﬂ Ighoamt)iorl.n the fol |l ow ng step
56, the suction attachnent of the 5 nould wafer 15,

which is lying on the cl|anping device 5, is
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bl ast i n@momlae&b&lé 8Qainbahgt heeviid d swaheg 1Bo directed

ces an | venent in th
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gl i @I@St:e@m abltlee esskpsporthe ol ampimerbéviveéed by from the

1m38§aﬂ§1ﬂ@ed@dr:[c@u§ht@ntﬁg Ui%n@'lﬁ CUshieB 9 by means of
tra ortin ice 7, not |osing y. significant
ToRE G ElmonensifaySParFéaah fot arfpi ng He\ATEMPLY

9, sompei irgg aithst rebamping hedavieeushi onthe air-cushion

tra@mﬂg% lggrggeva%joz%ewgﬁe 12! %1@{@98@ %%Vaeet B8 can be

er at [ srus, preve
| ossestedhakoust akes end o*FOE@‘éprISGD tHe §éﬁso¢ransportlnq

15jth1§§e§'@1c$.r€nSﬂ§1&ﬂﬂ at st hLﬁdﬂEH’tng\@gze Bnl3rk®w K. Provided
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of theaWQQLmnﬁhQZZIGSHQaaxse kﬁatrbhetnmmlw\Mﬁmﬂ 35is of
i's £bwwor9l @@&%@ ogrgbgdgha ng, dg&@& %a23n ;ﬁe base

is followed in st nmoul

15 P+ahieHe Jtenp%tﬂ%t %F%n%%r?éoi%@t Cl&icl drnrieoss merut 8

20 enpesat i ek =:240nfCal SdilsshOraceewnistehitt beo.
controlled cooling process in the clanped state, it
is possible to avoid bending of the nould wafer 15
dur PRgeBOt$i sonheehmb fpithee ssingoiln detvé cer dhsittheortallting

I €0in&PehB: t cggr@aw@@ung;&to E}?eaeﬁéﬂghﬁ %Etﬁla%&e 49 which
After t he noul waf er has cool ed down conp
sﬁ%g%Sof a

on the SCPRAFFA &éblEEeg “FFWQ§'t?%ﬂ§bo?9@dhﬁy e
25| anprugt dexd ¢ .20 into a cartridge (not
represented), the clanping device 20 having in the
meanti me al ready placed a follow ng nould wafer 15 as
par EL@¥rant asBevis| § grrenthelgmedant devérepfart gism 3n the

in gsderot o saMer-dH B dH tddrS WAY the invention.

30 The coolable clamping device 90 used in the case of the
fourth embodiment (corresponding to the clamping device
8 in the case of the first to thHird embodimehts) has
various suction-attachment circuits 90a, 90k and 80c,
to which pressures P, P, P'! can be applied
35 1independently of one another. This has the advantage
that, in the case of a slight bending of the mould
wafer after the transport by means of the air-cushion
transporting device 7, the suction attachment and

clamping by the clamping device 90 can be arranged in



11 Figure 3 shows a schematic side view of an

apparatus for the thermal del am nation of nould

wafers as a third enbodi nent of the invention. 5 In

the case of the third enbodi nent according to Figure

-3, the heatable clanping device 5 has no directed

bl asti ng nozzl es 5b, but nereh¥ vacuum nozzl es 5a. To
initiate the transport of the nould wafer 15 fromthe

10 cl anping device 5 to the_clanping device 9 by

meafidclvf 2t Hetai Fhabishibhs t FaAghbr iaiglideyi & Toumeracted
as sembi gy GITAId: i HiRGittike, .cl anpi ng device 5, the

ai r-cushion transporting device 7 and the cl anpi ng

device 9 can be tilted about axis of rotation Din

t heFigurspor thags 18 diinedt | ogmpiinioc ewidendi @at ede byn the

AN arL oW K5 Rrigdrded i Rf nddditS cRULRES €nisnd; Sy t her
strut 800, which is rotatable about tﬁe axi s of
rotation D, the axis of rotation being provided at a

st ard |theonctbe base phat forfohl. efbedshant] ngcHeetclamping
800;0f. t.hec-gro trut 8. rest. in thi npl e _.on .
thed%ﬁ%e?sst(fcajtrsf:?@%’.m%%é%r Qneti’é%ntclrica)lfnpg%Sl %t hAeevme > in
conthel caeyi @k thet Rarsitl ttiong owsrbmembodd meais) efagutthree

100y @i Ffdealt afddattf 4iroid) vhiconneekedHo ons 50a,
fur%&gr §%%u 800_by means of 25 thrust rod 40. o
Fig AhovdCa §RcomtF RN Wev PEBSFRFUEER TP T2',
t heTZase ofThaid ourhh lenbsediitent caf tadisd Nventused. BHr the
Th I ~C|%§HH | - di LA~k e .
th:plfg%ﬁérbta{ gﬁbq irretjr%‘tgc‘rjlgé,:(i.t\(gLrn%:s%f'))lr%‘lﬁér?gbtg gd%ﬂg ﬁn%?%gmould
devizEen 1h e R Se IR hEF-st to third

1senbodi nents) has various suction-attachnment circuits

gggﬁ@g@& apd 90¢.. to which pressynes B P ePicanbe oo

for the thermal delamirnation of mould wafers as a sixth

embodiment of the invention.

20 In the case of the sixth embodiment according to Figure
6, no air-cushion transporting device 7 is provided for
the substantially contactless transportation of the
heated mould wafer 15 from the heatable clamping device
5 to the coclable clamping device 9, but instead a

25 Bernoulli clamping device 20', which is secured to a
robot arm 21', which 1s three-dimensionally movable.
The Bernoulii clamping device 20' has blasting nozzles
20a', by which a downwardiy directed flow ST, set to a
temperature of 180°C, can be produced between the mould

30 wafer 15 and the surface thereof. The downwardly
directed flow causes & force of attraction K in the
central region, which has the effect that the mould
wafer 15 can be contactlessly transported by the
Bernoullii clamping device 20".

35 |
Figure 7 shows a schematic side view of an apparatus
for the thermal delamination of mould wafers as a

seventh embodiment of the inventlon.



35 i ndependently of one another. This has the

advantage that, in the case of a slight bending of

the nould wafer after the transport by neans of the

air-cushion transporting device 7, the suction

attachnment and cl anpi ng by the cl anpi ng device 90 can

be arranged in 12 such a way ghat this slight

bendi ng i s counteracted duri né solidification.

Figure 5 shows a first clanping device for use in the

5 chBe e acfpet Iplenidei neeverth t mebogienitonactordirg to

caspi@hrd her fifed enbadidrentnad heoyd anping depises 5Q5 45

(corres ono%nqgt t he 1cila ng device 5 in the case

of FREATRISE=1 o PG ¢ FOBnD 2) S Ge 49 the end
di f pesentohean nghei rcduinrs nawhidehiibeats t he thegitonsny heat
Oa b d pRE ;5 rrgspondi hg a T2,

é'SI'Z' loél'gz)"'. air’Ilhi S zc?%gln%%eail n &géaﬁ %%ggﬂgé t&s%iérg%feorquweat 2

 pur peERe Bt ERINTEr avt LAY |Gl dendPn@astvidas nebpde the
waf ef ridughiiding taeelspagrdawn. débikkgure Snghowse a clamping
schgg‘g{éc §i de \Aisewgfn an apﬁgrat us.for the thernal th
del M nati on of “FouT P haflr s-Hs §°StsPH TR TER ¥ the
t heciavemd odevRoe | § thegicese dfet hefsaxed embedimentn by

1ACCERA NG, Q@ rBIHIUR £a B3 n O RIVIUSHLHEN {4 aRRQLLLRT off or
device 7.is provided for the substantially
conF &R T LN ARFoT PFACER SoCoPh&heat ed noul d waf er

15 fromthe heatable clanping device 5 to the

coo ckangi evij t i.nstead a 2
Ber%%tg}%][eel (b:l E%nﬁg%gdade%/?g%%&iagg \fﬁg%he‘l?isewse%gr 8g Fryratus
r ob®®r arhe21thepha Eh dod aptimed-idinmensi orlld) mefabbe.as an

15Thee B0 Wrd oGl RE @@V GeveRtiRas bl asting
nozzl es 20a', by which a downwardly directed flow ST,
set to a tenperature of 180C, can be produced between
t heImpulle 3@awaf epf 15tkand etikghtdur Eabedtiieneofacddweding to
do yedi rect c af of fracti
CIThe Lot e Eintt (PHARTRE (R 10 RO has
t heSPRRAM Svaf dET8F1a5ANBe RS esdptt r apeporsRend to

20by thepBernowdd | cl anpeng @evi e 123'us and T 3' = 185°
Celsius, 1is only provided above the clamping device 9.
Irradiation of this kind of the upper side of the mould
wafer 15, with subdivision into different segmental
regilons, likewise makes it possible to counteract any

25 pessible slight bending there may be.

Furthermore, in the case of the embodiment according to
Figure 8, a transport plate 14 1is provided underneath
the mould wafer 15, on the side thereof that is facing

30 the clamping devices 5, 9, for example in the form of a
further thin metal plate, which is particularly
advantageous in the case of thin mould wafers. 1In this
case, the clamping on the clamping device 5 or 9 is
performed by means of the transport plate 14, and the

35 transport from the clamping device 5 to the clamping
device 9 by means of the air-cushion transporting
device 1s alsc performed by means of the transport
plate 14, after which cooling down takes place on the
transport plate 14.



35 Figure 7 shows a schematic side view of an
apparatus for the thermal del am nation of nould

waf ers as a seventh enbodi nent of the invention. 13
In the case of the seventh enbodi nent according to
Figure 7, to ensure that the nuld wafer 15 is
transported fromthe clanping gevice 5 to the end
position on the clanping devi ¢€ 9 wi t hout any heat 5
| oss, an additional infrared heating device 100 at a
tenperature T3 = 180 Cel sius is provided above the

ai raCUsHLON @m@nﬁpé&éﬂmglr@l@é/ﬁ»@for? 1 g C&@éﬂ%ﬁ%d above
devi ce @s oon _as e%e cool I ng operation on the

cl atpi Eg CJ8FFLE §ThEFPNSTTERe SANPAAEY SPRFHersR byt 1s
10 ndve rattatetelieabi npedevice 360 bs swidtiched dif wrious
g a down under process control. Fi gure 8 shows

a schematic side view of an apparatus for the thernal
del am nation of nould wafers as an 15 eighth

eﬁbz@]jﬂﬂ@cﬁlﬁh obnbheyddneant i Qﬁvehﬁlbﬁe i6As&®fafd® above on
ngodlnen accoig nﬁ é gure 8,. an infrared
hea | fig TVt te 900 h %% e%%‘partali‘ee iR g 15 not
r egresisrid¢iaad cor rigsporeit oc20 benperabiet eee3REVI8® thin
10Celisi s aRd g 35 = %ﬁ?cﬁbl§§ﬂ§ca%£k‘“ﬂé%eprgV|ﬁﬁgc nes of

above t he cl arrpl ng device 9. Trr atron o
f BHe"tppet) HHSRA 1 HEM Rd & vk ¥Pe U, % t#ptvesn 100 mm
subaihdll 500N minnt 0 mf;ﬁ@fﬁ&us@gmﬂhal ihegheNsén is also not

S |t le to_counteract a 5 .
possg\% e (g[?%(cgh% ben ?ﬁxél?grrlrﬁf/ g. %I%—‘l?rtpﬁés%ﬁlce,djisﬁ but
t hec¥aske oﬁppihé%rrmdanwmde@d{:;@lddimme@rﬁiegur e Bie gplastic

15t r agsHed t nhat g1 dd be pEpvidedoMhges fiead ho‘i:helr[[@di'lllébeneous
waf er 15 on the side thereof that is facing 30 the

cl aWpF R HeRri ces 5, 9, for exanple in the formof a
further th|n netal plate, which is particularly

adv ﬁntﬁgecgggeo%f %@'% Eﬁyent ei er a
thls case In C evi ce or
i s WT%%%WWWM%&W%W@ phetould i ghemping
20t heisdhi ¢ anspPobkehl e@ddhe a@r@éggwgenb@@ 2al@nth@hat any
clan(pag% wcerbglmetaJr he air-cu E@ﬂ
tr angpott i ng devt T RS HrED %%V"f%‘? mbd By HBENE 6Tt HES in
trdnzporespl ate the afnenwhirch codl Engtdewn dxakegsle of a
pl acshionednesd r anspebbrPiabe d4vice of this kind is an

ultrasound transporting device. All that is important

25 1s that substantially contactless transport can be
achieved without any appreciable heat loss of the mould
wafers or the plastic disc.

Although a specific temperature dependency has been

30 described in the above examples, the invention is not
restricted to this but can be applied to plastic discs
with any temperature dependence of the tensile
strength.

35 Although the above embodiments are directed at largely
avolding the bending of the mould wafers, the invention
may &alsoc be used for the purpose of bringing about
deliberate bending under process control, for example

in the range of a few degrees.



14 Al though the present invention has been descri bed
above on the basis of preferred exenplary

enmbodi ments, it is not restricted to them but can be
nodi fied in various 5 ways. Although the present

i nvention is explained above on the basis of nould
wafers, the invention is not %stricted to them but
can be applied generally to tAPn 10 pl astic discs,

whi ch typically have a thickness of between 50 pn1and
3 mm and a di anmeter of between 100 mm and 500 nm In

partt Cebak, n&f@adweaaygﬂ Istr?altsotn@t f@%%h&b%t%iftgu the
rouqﬁg%gonetrles of .t he asti ¢ |sc ut can be

app PRI B s P gtg%ﬁéml@f ¥iEbpphe; pEOTEET

di scs may al so be of a honbgeneous or inhonogeneous

st rf‘:‘ft Wi %Bpgu%&fﬁﬁﬂg Sé OfséPleeéb tare clamping

enbodi nents eit her a gas cusHi on transportlng
or @BFRDUPRE d2Etpi RAGS2DiEedi ce Hasibedd kgvdse EOSSlble

goesoiM tdimH aaylsagltehat t@nyha@@élt &@atzleess.hbhan@ﬁ@r téNGnping
deV|ce |s SUItab e for %1 t %
R o RBPF BEEToS

[$3]

[ nv%% |on %tf I}Feﬁ'hee&

transporting deV|ce of thls kind is an ultrasound
transporting device. Al that is inportant 25 is that
substantially contactless transport can be achi eved
wi t hout any appreci able heat |oss of the nould wafers
or the plastic disc. Although a specific tenperature
dependency has been 30 described in the above
exanples, the invention is not restricted to this but
can be applied to plastic discs with any tenperature
dependence of the tensile strength. 35 Al though the
above enbodi ments are directed at |argely avoiding

t he bending of the nmould wafers, the invention may

al so be used for the purpose of bringing about

del i berate bendi ng under process control, for exanple
in the range of a few degrees.
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15 It goes without saying that the features of all

t he enbodi nents can al so be conbined with one
another. 5 In the above enbodi nents, a series of two
cl anpi ng devi ces has been desgibed. It is |ikew se
possi bl e for such a series to have nore than two

cl ' vices with further internediate
tegn%?él%lg?u(?@ﬁgm PATENT CLAIMS 1. Met hod for

thermally processing nmould wafers with the steps of:

cl anpi t fir tenperature on_.a .
fifer éﬁ'ﬁﬁgggeﬁ%ﬁ%ﬁ f ?%‘?‘g?seﬁ% g b4 hgrs with
bel ow thfe sf@mdersifyg t enperature of the plastic of the
nmoul d wafer; heating the nould wafer clanped on the

first clanping device to a second tenperature, which

i s hi gh™RF%h & heoridsraterpataturfemiid Fenpdoveurgeon a

har derfiingt efpeREing edetdcendiche thia & amPhperLPutbebeing
and transporting t he nmoul d second tlggsper%ture from .

the td a Second PFﬁﬁﬁPﬁB%&%%q 9% ffestplastic of
cl anpitige dewlce wadfeer; heated to the first cl anping

devi ce device substantially clanping the heated

moul d wafer on the second cl anpi ng device; 25cooling
t he mi\eed 1Rgl erthel amsaddn wahkes ecolrinpe@npomg dbei céirst

down tcQ adpli gt did-LIRET BLUIE, s ¥BLEH E%m?%@%&u&@@n den is
secon? 1 efature and i s bel ow the hardeni ng
t enpe EF ;ggﬁy the first temperature and 1s above the

hardening temperature;

ending the clamping on the first clamping device
and transporting the mould wafer heated to the
second temperature from the first c¢lamping device
to a second clamping device substantially

contactlessly; .

clamping the heated wmould wafer on the second

clamping device;

cooling the mould wafer clamped on the second
clamping device down to a third temperature, which
is lower than the second temperature and is below

the hardening temperature; and
ending the -clamping on the second clamping device.

2, Method according to Claim 1, the contactless
transportation of the heated mould wafer being
carried out by means of a gas-cushion transporting

device.
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30endi ng the cl anpi ng on the second cl anpi ng devi ce.

2. Method according to Caim1l, the contactl ess
transportati on of the heated noul d wafer being

carried out by neans of a gas-cushion transporting
35device. 17 3. Method according to Caim?2, the

figst 1§ﬂ£1n j t : | anpi ng devj.ce .
tﬁ%'ggg%cps i%ﬁg%¥§%§86r?$n§%%ggﬁc%’fg?%?nég§¥%gnﬁg%%plng
pl anardssiirfeacethe. second a%@@K&Hﬁg deversi neud tthe gas-

cont ackiAsisr ranspasdatdn vikhe heahedy mpubdnehieplanar

being carried out by neans of a Bernoulli clanping
devi c&3H29%bul d according to one of Clains 1 to 3
the first clanping device having bl asting nozzles

direc I n. thetransporti direction, by ich th
tﬁ&ns%@%%%é%cnﬁ? O?é#@?atgg. féaémwbghod Y& or GPRGAEELESS
d ai mZangpeftatsitorc| arfpi ndedencesedt hmosddondafer being
cl anpinng.dey c d .he -gcushion,tr i hg ,
devi ce ei%%itgag?héﬁyti te iﬁy%heatrgﬁgggﬁ%Fgg clamping

di rectd€¥3C8-n order to initiate 20the transportation
7. Method according to one of the preceding cl ai s,

the noul d wafer being bonded to a_carrier substrate. .

at’ 't hé“oﬁﬁqrdstaqcé?ﬁ%lr“ﬁgu"r% %enggnglafmg therGrat 1 ytbs first

det acleabimg ifig Mevainc }Hslarng; rbmst_snh;stjé@iﬂa@ddib@cted in

t her Ly detachabl il mbein enove romthe.

Ul T or SR SEdhA « Ghper hEORe. o Yt HOGLCR  the

accor giragsporChiilor ist Reimialteédwaf er bei ng 30 pl aced

onto the first clanping device by neans of a third

cl ampi ng devi ce and the renoval of the carrier _

s@bst P’Iét%éw@ei Ageerfinegd wut Beim f 2i ng-st f fByskeanbanping

of thegethiceqd ctRapisw-siayi eeapbtiel theriat dalachmentgas-

of the thnmat t he second tenperature, 35 ,
cushion transporting device being together tilted
in the transporting direction, in order to initiate

the transportation.

7. Method according to one of the preceding claims,
the mould wafer being bonded to a carrier substrate
at the first temperature by means of a thermally
detachable f£ilm, and the carrier substrate and the
thermally detachable film being removed from the

mould wafer at the second témperature.

8. Method according to Claim 7, the mould wafer being
placed conto the first clampiﬁg device by means of a
third clamping device and the removal of the
carrier substrate being carried out by lifting off
by means of the third clamping device after thermal -

detachment of the film at the second temperature.

9. Method according to one of the preceding claims,

the clamping on the first ¢lamping device
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15

18 and/or the second cl anpi ng device being carried
out by suction attachnment by neans of vacuum nozzl es.
10. Method according to one of the preceding clains,
5 the reaching of a predetersned end position of the
nmoul d wafer on the second cl anpi ng devi ce being

sensed,; 0 C e [ :
heateguﬁ%ﬁﬁa (éeégg Hgls l%% ¢ aﬁ%?ﬁggbgé Eg%rled out
bei ng by ngJgetriédl W‘C@C&mﬁrésﬁnmdia@gl%mfpwcy@hmozales-
10t he sensor device. 11. Method according to one of

the preceding clains, the nould wafer being connected

t % Medigshr RCpPEREENINE S heRentil dtiaf erdssdigry claims,

cl anpeihepfteta{&nl'@ faf s pf@cm@wgnﬂ@é'd C@l@nﬁoéﬂﬁlon of the
e trans

o1 at 6 WA PEARGh! Rar el PEPRGRE: BTSSR hebeing

flrstsﬁnaﬁdr@ydevseamurtdﬁyrnﬁxmmﬂcth&pmﬂﬁmymngxbf the

by ne%%t%fd trh@uicﬁall?«%&%rzt Bhatt%e second clamping device
being t_riggered by a corresponding output signal of
the sens&f device.

11. Method according to one of the preceding claims,
the mould wafer being connected to a transport
plate and the mould wafer being clamped on the
first clamping device and the second clamping

 device by means of the transport plate and the
mould wafer being transported from the first
clamping device to the second clamping device by

means of the transport plate.



