1 Removal roller, device and method for detaching a film from a disc-shaped workpiece The present
invention relates to a removal roller, to a device comprising a removal roller of this type and to a
method using a device of this type for detaching a fllm from a disc-shaped workpiece, in particular from
a mould wafer. Although the present invention and the problem which it addresses can be applied to
any disc-Raayeaaiwvolipeimdct@ydyieticodciaer detdohingtafilmtiirobs padisis shapad davoeipredde device
according to the invention is arranged in particular in a wafer production line and is used to detach and
separate a film from a disc-shaped workpiece, in particular from a mould wafer or a compound wafer.
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Before the mould wafer is finished, it is necessary, particularly in an assembly line-type
processing method, to detach the film from the mould wafer as carefully and reliably as
possible and as far as possible without any remainder, particularly at a high speed and with
great dependability.

This object is achieved by a removal roller which has the features of claim 1 and/or by a
device which has the features of claim 4 and/or by a method which has the features of claim
9.

According thereto, the following are provided:
A removal roller for detaching a film from a disc-shaped workpiece, in particular from a

compound wafer, comprising a film handling portion for non-positively taking up or expelling
a portion of the film.



A method for detaching a film from a disc-shaped workpiece, in particular from a compound wafer,
using a device of this type, comprising the following steps: moving the removal roller horizontally from
a parking position into a take-up position of the renfoval roller, the film handling portion facing the film
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According to a preferred development of the removal roller, the film handling portion is
configured as a switchable vacuum/excess pressure portion, in particular as a
suction/blowing nozzle or as a suction/blowing slot arranged along a centre axis of the
removal roller, for non-positively taking up the portion of the film by a vacuum or for expelling



movement and the horizontal movement of the removal roller merge into one another such that the film
is detached smoothly from the disc-shaped workpiece. This reliably prevents 4 remnants of the film
from remaining on the disc-shaped workpiece or th@ disc-shaped workpiece will be damaged.
According to a further preferred development of the method, the film is removed from the disc-shaped
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positioned rapidly and precisely relative to the disc-shaped workpiece.

According to a further preferred development of the device, said device comprises a heating
means for heating the disc-shaped workpiece and/or the film to a predetermined
temperature, in particular to a temperature between 180 °C and 240 °C, thus ensuring a
reliable detachment of the film from the disc-shaped workpiece.

According to a further preferred development of the device, the mounting means comprises a
drive element for rotating a workpiece mount of the mounting means about an axis of rotation
of the workpiece mount. This makes it possible for the workpiece mount to be rotated before
the film is removed, as a result of which a detachment angle of the film from the disc-shaped
workpiece can advantageously be adjusted. This facilitates the removal of the film from the
disc-shaped workpiece.

According to a further preferred development of the device, said device comprises a blowing
means for blowing a portion of the film projecting over the disc-shaped workpiece, said
blowing means being configured such that it blows the projecting portion in the direction of
the removal roller. This ensures a reliable take-up of the portion by the removal roller,
thereby enhancing the reliability of the device.

According to a preferred development of the method, the rotational movement, the vertical
movement and the horizontal movement of the removal roller merge into one another such

that the film is detached smoothly from the disc-shaped workpiece. This reliably prevents



present invention; Fig. 2is a sectional view of the device according to Fig. 1; Fig. 3Ais a plan view of a
removal roller according to a preferred embodiment of the present invention; 5 Fig. 3Bis a plan view of
a removal roller according to a further preferred entbodiment of the present invention; Fig. 4is a
sectional view of the removal roller along line V-1V according to Fig. 3A; Fig. 5is a flow chart
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section_a%gyéi%%%ngé/iggnﬁa\acgcgdf_(jing to Fig. 1 during implementation of a step of the method
according to Fig. 5;

According to a further preferred development of the method, the film is removed from the
disc-shaped workpiece at a predetermined temperature, in particular at a temperature of 180
°C to 240 °C. This ensures a simple and complete detachment of the film from the disc-
shaped workpiece.

According to a further preferred development of the method, a portion of the film, projecting
over the disc-shaped workpiece is blown in the direction of the removal roller by a blowing
means for affixing the portion of the film to the removal roller. This provides a straightforward
take-up of the portion of film by the removal roller, thereby enhancing the reliability of the
method.

According to a further preferred development of the method, an angle of 180 °is selected as
the wrap angle. This reliably ensures that the portion of film slips off the removal roller.

According to a further preferred development of the method, the workpiece mount of the
mounting means is rotated by a removal angle before the film is removed. Consequently, a
detachment angle of the film from the disc-shaped workpiece can advantageously be
adjusted, thereby facilitating and accelerating the detachment of the film from the disc-
shaped workpiece.

According to a further preferred development of the method, the expulsion of the film from
the removal roller into a film disposal means is monitored by an expulsion sensor, in
particular by a light grid, of the film disposal means. Consequently, it is possible to reliably
detect a film which has not been detached from the removal roller, as a result of which the
malfunction susceptibility of the method is reduced.

In the following, the invention will be described in more detail on the basis of embodiments
with reference to the accompanying figures of the drawings, in which:

Fig. 1 is a perspective view of a device according to a preferred embodiment of the
present invention;

Fig. 2 is a sectional view of the device according to Fig. 1;

Fig. 3A is a plan view of a removal roller according to a preferred embodiment of the

present invention;



Fig. 7is a sectional view of the device according to Fig. 1 during implementation of a further step of the
method according to Fig. 5; Fig. 8is a sectional view of the device according to Fig. 1 during
implementation of a further step of the method accérding to Fig. 5; Fig. 9is a sectional view of the
device according to Fig. 1 during implementation of a further step of the method according to Fig. 5;
Fig. 10iskigeBional virva plahe/idaviteaacawdingplieragedrdingng infplgrmeptetiardbabadimesatep of
the method according gytﬁgg %'Slé' "H\;éﬁt% ectional view of the device according to Fig. 1 during
implementation of a further g[ep 0 the method according to Fig. 5; Fig. 12is a sectional view of the

device a&i@rfing to Filp 2 sRAAGahY[SeraERationdeA Rilehatlone inst ifrd\nasassdi ko FdngAs Fig. 5;
and Fig. 5 is a flow chart illustration of a method according to a preferred embodiment of
the present invention;
Fig. 6 is a sectional view of the device according to Fig. 1 during implementation of
a step of the method according to Fig. 5;
Fig. 7 is a sectional view of the device according to Fig. 1 during implementation of
a further step of the method according to Fig. 5;
Fig. 8 is a sectional view of the device according to Fig. 1 during implementation of
a further step of the method according to Fig. 5;
Fig. 9 is a sectional view of the device according to Fig. 1 during implementation of
a further step of the method according to Fig. 5;
Fig. 10 is a sectional view of the device according to Fig. 1 during implementation of
a further step of the method according to Fig. 5;
Fig. 11 is a sectional view of the device according to Fig. 1 during implementation of
a further step of the method according to Fig. 5;
Fig. 12 is a sectional view of the device according to Fig. 1 during implementation of
a further step of the method according to Fig. 5; and
Fig. 13 is a plan view of the device according to Fig. 1 during implementation of a
further step of the method according to Fig. 5.

In the figures, the same reference signs denote the same or functionally identical

components, unless indicated otherwise.

Fig. 1 is a perspective view of a device 1 for removing or detaching a film 2 from a disc-
shaped workpiece 3, in particular from a compound wafer 3 or a mould wafer 3. Fig. 2 is a
sectional view of the device 1 according to Fig. 1. Fig. 3 is a plan view of a removal roller 12
and Fig. 4 is a sectional view of a removal roller 12 of the device 1. In the following,
reference will be made simultaneously to Fig. 1 to 4. The device 1 preferably comprises a
mounting means 4 for non-positively mounting the disc-shaped workpiece 3 on a surface 10
of the mounting means 4. The mounting means 4 preferably comprises a workpiece mount 5
which can be rotated about an axis of rotation 7 of the workpiece mount 5, for example by a
drive element 6. The workpiece mount 5 substantially comprises a plate-shaped workpiece
supporting portion 8 and a cylindrical shank portion 9 extending out of the workpiece
supporting portion 8. The workpiece supporting portion 8 has a surface 10 on which the
disc-shaped workpiece 3 is arranged. The disc-shaped workpiece 3 is fixed in a non-positive



Fig. 13is a plan view of the device according to Fig. 1 during implementation of a further step of the
method according to Fig. 5. In the figures, the same reference signs denote the same or functionally
identical components, unless indicated otherwise. Big. 1 is a perspective view of a device 1 for
removing or detaching a film 2 from a disc-shaped workpiece 3, in particular from a compound wafer 3
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The device preferably also comprises a heating means 26 for heating the disc-shaped workpiece 3
and/or the film 2 to a predetermined temperature. The film 2 is provided, for example, with a
heat-sensitive adhesive layer and is affixed by this Tayer to the disc-shaped workpiece 3. The heating
means 26 is configured, for example, as an infrared radiator 26 or as a hot air fan 26. The heating
means 2bctaorhe), fispacomielet, eleriigegna paatepabieniaef theudeuntrieg meavisch, tan dxampledhe
heating Iy C onfigured as, [ In I j t 8.
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be integrated into the mounting means 4, for example. 8 Fig. 5 to 13, to which reference will be made

simultan@OUQYRIERE TIORAAYPIRu &SN RN &P 18P §BLSERIRG HRPRRTS SR MhalYiecasPip_d
workpieqmr@‘ilasim_ Bhdeslidnd. mdyesqum am:md_\'weg tel&lige 1adhé. gniaesnm‘itéi &dwneixaﬁigleﬂo)_lhe
(pmova ElGagEIRYC ONERDTBINN IR piRCAIBrLIARTS b ILRRE ARy faohpdzonta

displacement element 18 of the acement means 17, from a %arking position P1 of the removal

roller 12 fixzati@kedifriseement Attt rehfovhlPolRSVICE, 1h tRECTRIARIYpGRHIRISASA YRe HRTifRINdling
portion 1gidpreeetienfiger@dniszaansic the satiiignangansr’thedag Sorpoatetilhy adsaovdlusies an
activation of the film_handling poytjon 13, for example the conpection of a vacuum and a vertical
owering B el ol Lo ot 12 1200 () st e B0 2 T T e
vertical disnlecement eRmesh 22 seshieadis privenriate ehtehis agNtEn@xiake-up position can be adjusted,
for example by a software adjustment of a control means of the device 1. In a step S2 according to
Fig. 7, the film 2, in particular the portion 14 of the film 2 is drawn by suctjon onto the removal roller 12
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S2can imoliedd aett_bowmg oértre pdﬂi@ﬁ. ]Tch@frd;ltgtiﬁrmr@ar}stﬁ_ié bdmvmngeméansxamﬁlgnamGMﬁd4 _
projects gys, e diRcraPRe ratkpipsaiar Parng e iRwibPIREesLIRy R Rertia i i3 figwn in

the direction of the removal roller 12 such that it adheres thereto. This facilitates the take-up of the
portion 1PBPYREAlT AR5 iFHBR®AEStY RE RURHEAHTY VT HRORIIPLBABRRLYA R ¥ Rer 2 is
monitored by the adhesion sensor 15. In a step S3 which is illustrated in Fig. 8, the removal roller 12 is
raised vegfjca Isc-shape iec .e'Ic%;nﬁt iR part by the
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the direction of the parking position In so dom%%he film 2 is wound progressively onto the removal

roller 12 'HRENPURNE MRHRERS SHRPISS: MECTRIYEN HaA GRRY SRS 2 9CAIG 8 TSI e
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17,in part(lécu@g by té?e horizﬁo%ntal driusbg?acement element 18. Inr%% éo@ﬁ%%e ?#r?fz IS progressively
separate@%%\‘ﬁ-the disc-shaped workpiece 3. The rotation of the removal roller 12 and the
simultaneous horizontal movement take place in a predetermined ratio. The wrap angle a or a wrap
radius of film 2 an the removal roller 12 can be adjusted, for. le by a software adjustment on
o control e ARce o e B B e e AR A o
roller 12 tHEsdHwbiehdEiegts pYRE e slisarieradinermisredBiutirel nyintmenysahtisscriiiadr §drtically
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irection of the parking position P1 to_preyent a collision with the disc-shaped workpiece 3. In a step
5. i BREATH BB, R8T he) SIS T ER REER B iy ShAbar, WO Hh B8 e Seped
workpiech@ bgididisplacavedtimidardireFtiandidhthesmva tiier i2midweddwitigemiearig @7taly until the
removal B@'ﬁ’ié’g@aﬂ@&iﬁé‘%%@uﬁﬂ{fﬁl&ﬁ@ RORjtigRMipld1e vertical end position V can correspond to
a vertical position of the parking position P1. Upon reaching the vertical end position V, the removal
roller 12 is moved further horizontally in the direction of the parking position P1 with the film 2 being
further detached from the disc-shaped workpiece 3 at a detachment angle x. The detachment angle x
is determined between the surface 10 of the mounting means 4 and the film 2 which is being
detached.



In a step S6, illustrated in Fig. 11, the removal roller 12 is moved by the displacement means 17, in
particular by the horizontal displacement element 18 of the displacement means 17, beyond the
parking position P1 of the removal roller 12 into an@xpulsion position P2 or into the rearmost parking
position P2. Upon reaching the expulsion position P2, the film 2 has preferably been completely
separated from the disc-shaped workpiece 3. All the horizontal, vertical and radial movements of the
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always ensured. 10 In a step Si, illustrated in Fig. 12, the portion 14 of the film 2 wound onto the
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discharge position. In the discharge ing portion 13, a centre the film
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for example is b i}l up in.the.interior 16 of the removal roller 12 such that a pressure surge blows the

portion 1 BT the film 20U eo} the film handling portion 13. The correct expulsion of the film 2 from the

removal roller 12 is monitored by the adhesion sensor 15. The film 2 is preferably placed in a waste
containeyrpf aidlnglispespdimerNsig0r thesariectinlpseuRaintkrpenikared bytas mpuldaapnsor 31
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be detected by the adhésion sensor 15 and the device emits a trouble signal, for example. A machine
operator YAKRIRSS RntBUeh ERIRIOVING RIAAGIER ckerMIicantf dsrPian v iBairasiaa it f6cedure.
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p betwe > 32 of the fil hej t r ISC- pikece 3 and
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means 4Bt ReAdRREINFSNERIEBS. As a result, the film 2 is not removed in a straight manner
but obliquely from the chip paths 33 of the disc-shaped workpiece 3. Consequently, the removal roller

12 no longer travels, orthagonally to the.chip paths 33, but gbliquely, A jerking action dyring removal of
tre fim DTS L OSSR oLt Bt TR 12 o e LrET Al i aken
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the method. It is possible to dls‘%en_se with the heating means 26. The optignal use of the heating
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the disc-disapachpent kpir&pi€ecell Lhavef peédeeaite besrenalevicelycdedied to a predetermined
temperature by the heating means 26 to detach the film 2. The removal roller 12 is initially
raised from the disc-shaped workpiece 3 just until there is no longer any contact between the
removal roller 12 and the disc-shaped workpiece 3.

In a step S4, illustrated in Fig. 9, the removal roller 12 is rotated by a predetermined wrap
angle a by the rotation means 24 and at the same time is moved horizontally by the
displacement means 17 in the direction of the parking position P1. In so doing, the film 2 is
wound progressively onto the removal roller 12. The wrap angle a is preferably 180 °, i.e. the
film handling portion 13 is remote from the disc-shaped workpiece 3 after rotation. At the



3disc-shaped workpiece 4mounting means 5workpiece mount 6drive element 7axis of rotation
8workpiece supporting portion 9shank portion 10surface 11vacuum hole 12removal roller 13film
handling portion 14portion 9

same time as the rotation of the removal roller 12, said roller is moved horizontally in the
direction of the parking position P1 by the displacement means 17, in particular by the
horizontal displacement element 18. In so doing, the film 2 is progressively separated from
the disc-shaped workpiece 3. The rotation of the removal roller 12 and the simultaneous
horizontal movement take place in a predetermined ratio. The wrap angle a or a wrap radius
of the film 2 on the removal roller 12 can be adjusted, for example by a software adjustment
on a control means of the device 1. Step S4 can include an intermediate step in which, after
the removal roller 12 has been rotated by the wrap angle q, it is moved further horizontally
and is raised vertically from the disc-shaped workpiece 3 by a safety distance during its
horizontal linear movement in the direction of the parking position P1 to prevent a collision
with the disc-shaped workpiece 3.

In a step S5, illustrated in Fig. 10, the removal roller 12 is moved further away vertically from
the disc-shaped workpiece 3 by the displacement means 17 and at the same time is moved
further horizontally until the removal roller 12 has reached a vertical end position V. The
vertical end position V can correspond to a vertical position of the parking position P1. Upon
reaching the vertical end position V, the removal roller 12 is moved further horizontally in the
direction of the parking position P1 with the film 2 being further detached from the disc-
shaped workpiece 3 at a detachment angle x. The detachment angle x is determined
between the surface 10 of the mounting means 4 and the film 2 which is being detached.

In a step S6, illustrated in Fig. 11, the removal roller 12 is moved by the displacement means
17, in particular by the horizontal displacement element 18 of the displacement means 17,
beyond the parking position P1 of the removal roller 12 into an expulsion position P2 or into
the rearmost parking position P2. Upon reaching the expulsion position P2, the film 2 has
preferably been completely separated from the disc-shaped workpiece 3. All the horizontal,
vertical and radial movements of the removal roller 12 preferably merge into one another
during the removal procedure of the film 2 from the disc-shaped workpiece 3 such that a
uniform removal behaviour of the film 2 from the disc-shaped workpiece 3 is ensured and the
film 2 is removed smoothly therefrom. When the film 2 is being detached from the disc-
shaped workpiece 3, the removal roller 12 preferably follows a predefined trajectory. The
trajectory is travelled for example by a mechanical guidance, in particular by a connecting
link guide or by a suitable control means of electric motors of the displacement means 17.
Horizontal, vertical and radial movement speeds of the removal roller 12 are preferably
adapted to one another such that a gentle and smooth removal of the film 2 from the disc-
shaped workpiece 3 is always ensured.



15adhesion sensor 16interior 17displacement means 18horizontal displacement element 19guide
profile 20frame profile 21vertical displacement element 22guide profile 23sliding body 24rotation
means 25centre axis 26heating means 10

In a step S7, illustrated in Fig. 12, the portion 14 of the film 2 wound onto the removal roller
12 is unwound again from the removal roller 12 by a rotation of the removal roller 12 in the
opposite direction by the rotation means 24. In so doing, the removal roller 12 is rotated by a
portion ¢ of the predetermined wrap angle a such that the film handling portion 13 is
positioned in a discharge position. In the discharge position of the film handling portion 13, a
centre axis 29 of the film handling portion 13 is preferably aligned parallel to the surface 10 of
the mounting means 4. The vacuum prevailing in the interior 16 of the removal roller 12 is
disconnected and an excess pressure for example is built up in the interior 16 of the removal
roller 12 such that a pressure surge blows the portion 14 of the film 2 out of the film handling
portion 13. The correct expulsion of the film 2 from the removal roller 12 is monitored by the
adhesion sensor 15. The film 2 is preferably placed in a waste container of a film disposal
means 30, the correct placing being monitored by an expulsion sensor 31 of the film disposal
means 30. The expulsion sensor 31 is preferably configured as a light grid 31. After the film 2
has been removed from the removal roller 12, said roller can be returned into its parking

position P1.

If in step S2, the film 2 is not taken up by the removal roller 2 or is unintentionally detached
from the removal roller 12 in one of the subsequent steps of the method, this malfunction will
be detected by the adhesion sensor 15 and the device emits a trouble signal, for example. A
machine operator can then remove the film 2 manually, for example, and can acknowledge

the fault procedure.

According to Fig. 13, before the film 2 is removed from the disc-shaped workpiece 3, a
removal angle B between a detachment edge 32 of the film 2 being detached from the disc-
shaped workpiece 3 and the disc-shaped workpiece 3 can be adjusted by rotating the
workpiece mount 5 of the mounting means 4 about the axis of rotation 7 thereof. As a result,
the film 2 is not removed in a straight manner but obliquely from the chip paths 33 of the
disc-shaped workpiece 3. Consequently, the removal roller 12 no longer travels orthogonally
to the chip paths 33, but obliquely. A jerking action during removal of the film 2 is prevented.
The workpiece mount 5 can be rotated for example before the film 2 is taken up.

Although the device 1 and the method for removing the film 2 have been described with the
heating means 26, said heating means 26 is merely an optional component of the device 1
and/or of the method. It is possible to dispense with the heating means 26. The optional use
of the heating means 26 depends, for example, on the type of adhesive layer which is used
between the film 2 and the disc-shaped workpiece 3.
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List of reference numerals

1 device
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3 disc-shaped workpiece
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6 drive element

7 axis of rotation

8 workpiece supporting portion
9 shank portion
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11 vacuum hole

12 removal roller

13 film handling portion
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16 interior

17 displacement means
18 horizontal displacement element
19 guide profile

20 frame profile

21 vertical displacement element
22 guide profile

23 sliding body

24 rotation means

25 centre axis

26 heating means

27 blowing means

28 centre axis

30 film disposal means

31 expulsion sensor

32 detachment edge

33 chip path

A take-up position

P1 parking position

P2 expulsion position



Premoval angle Zdetachment angle (Pangle portion 13 Claims 1. Removal roller (12) for detaching a
film (2) from a disc-shaped workpiece (3), in particular from a mould wafer (3), comprising a film
handling portion (13) for non-positively taking up ot4or expelling a portion (14) of the film (2). 2.
Removal roller according to claim 1, characterised in that the film handling portion (13) is configured as
a switchable vacuum/exciss pressosiigortion (13), in particular as a suction/blowing nozzle (13) or as
a suction/blowing slot %%rrq ed along a centre axis (25) of the removal roller (12) for
non-positively taking up the portion (14) of the film (2) by means of a vacuum or for expelling the
portion (£4) of the film"@NENAh#ES of an excess pressure. 3. Removal roller according to either claim
1 or claim 2, characterigginiBat Shgigemoval roller (12) has an adhesion sensor (15), in particular a
vacuum switch (15) to establish the non-positive take-up or expelling of the portion (14) of the film (2)
by the filfh handling pdI8l§ PP Device (1) for detaching a film (2) from a disc-shaped workpiece
(3), in particular from a mould wafer (3), comprising: a mounting means (4) for non-positively mounting
the disc-shaped workpiece (3); a removal roller (12) with a film handling portion (13) for non-positively
taking up or for expelling a portion (14) of the film (2);



a displacement means (17) for moving the removal roller (12) horizontally and/or vertically to a surface
(10) of the mounting means (4); and a rotation means (24) for rotating the removal roller (12) about a
centre axis (25) of the removal roller (12). 5. Devid® according to claim 4, characterised in that the
displacement means (17) comprises a horizontal displacement element (18) for moving the removal
roller (12¢abmzontally to the surface (10) of the mounting means (4) and a vertical displacement
element (21) for moving the removal roller (12) vertically to the surface (10) of the mounting means (4).
14 6. Device according to either claim 4 or claim 5, characterised in that the device (1) comprises a

heating rheans Basneyahediend tBk WisceRahieg woilpiéek fraymaadrsicisbanas (Pptbriestefdtetined
temperafghgidn ey lamie aderarserayredaaivgsy 4 $thCrandiddpbrtioh DaYitt aseqsdingipany one
of claims Aktr? 6u chﬂarcteris din thartt.thne %ﬁ“?ﬂ?eqf%e s (4) comprises a drive element (6) for
rotating éaﬁoﬁ(pPe%e PhétRe gbgoa} BoE" obn r?g mea'ms@) about an axis of rotation (7) of the
workpiece mount (5). 8. Device according to any one of claims 4 to 7, characterised in that the device

(1) compsises arlawing PfGNSdcoriyy Rlovdnd Q,p&’fg%t@@aefiW%HWh@)iFH’iQﬂ\%‘HHﬂHgOESH%\? _
disc-shaped workpiece (3), the blowmglmeans (27) being configured such that it blows the projecting

portion (14§ )iiSrraiNEEd AR ARYTE VRAITEXFeES RIEREERCHRAN Y 'd RREEN3 S &
disc-shapectinmiipréce (Bzale faslcdasfsuatiorgblowirafesidB) 1 By anaagsd i oig\daces(itjeaaxierding to
any one laims 4 iS] Wi " I movalro : izpntally
from a pgli’?n%@@%i{%m%(\éﬁﬁr%opgg)a@?u@lﬁygggg ) o@tﬁe\:a Eﬁgﬁ%ﬁelﬁ (iszéﬁqg ﬁ Mﬁ%n%iing
portion (12538LiAGANESHTT A ifPfHR*ealing shsorasien Y4 hefitagiilHe rimn MEABRR] BBra%FEEE3) and
verticallydesyeuiiag the removal roller (12) onto the film (2); affixing the portion (14) of the film (2) to the
removal roller (12);

3. Removal roller according to either claim 1 or claim 2, characterised in that the

removal roller (12) has an adhesion sensor (15), in particular a vacuum switch (15) to

establish the non-positive take-up or expelling of the portion (14) of the film (2) by the film

handling portion (13).

4. Device (1) for detaching a film (2) from a disc-shaped workpiece (3), in particular from
a mould wafer (3), comprising:

a mounting means (4) for non-positively mounting the disc-shaped workpiece (3);

a removal roller (12) with a film handling portion (13) for non-positively taking up or for

expelling a portion (14) of the film (2);

a displacement means (17) for moving the removal roller (12) horizontally and/or vertically to
a surface (10) of the mounting means (4); and

a rotation means (24) for rotating the removal roller (12) about a centre axis (25) of the
removal roller (12).

5. Device according to claim 4, characterised in that the displacement means (17)
comprises a horizontal displacement element (18) for moving the removal roller (12)
horizontally to the surface (10) of the mounting means (4) and a vertical displacement
element (21) for moving the removal roller (12) vertically to the surface (10) of the mounting
means (4).



vertically raising the removal roller (12) from the disc-shaped workpiece (3), the portion (14) of the film
(2) being detached at least progressively from the disc-shaped workpiece (3); rotating the removal
roller (12) by a predetermined wrap angle (a) to at1éast progressively wind up the portion (14) of the
film (2) on the removal roller (12) and simultaneously moving the removal roller (12) horizontally in the
direction of the parking position (P1), the film (2) being progressively detached from the disc-shaped

cton of the pariing posion | fetached shaped
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roller(12HeRARA oGP aRRSrePbivaneAéy 179 degsharae YarkhRCBISRIO(E Lhenibra?)
expulsioropppidaeteniindaaditiperdibeing sapiataly seiapkestdrebetie shsrashapgsuveakpasce (3) in
said expulsion position (P2); unwinding the portion (14) of the film (2), wound onto the removal roller
(12), from the removal roller (12) by rotating the removal roller (12) in the opposite direction by a
portion (@p) of tkeyicedatenrtingdiovey amgleo{a)laineh 4htet thechirantenigidgimpdhadbring@ Inosmasitioned in

a dischargepRslipBoApAsRsPeling te Hlen(@) fromdherg Rawakmdes Malhysheriia kansling portion

(13). 10. Method according to claim 9, characterised in that the rotational movement, the vertical
movemeMEZRG tHhEaRSHL BRI FAVIALAR S kRE REMRIPRARIMEY fRbrge into one another such that
the film (2) is detached smoothly from the disc-shaped workpiece (3). 11. Method according to either

caim 9 o claim g, shagasiaispeb b be k(A5 detachsd o the dssrafigRedupdpfce () a

a predetermined temperature, in particular at a temperature of 180 C to 240 C. 12. Method according

to any orf®'BPERAM3 BIQYINg, BRARACTRIISEH PYHAD 2 ROFISA (14) off e Mt(€2 PraifcH S Sjeté6ver the
disc-shaped-sinippicee(idediannts hewliigeiomef Hm wngvedridered 2)dy hlavsgsmeeans (27)
for affixin gl’é% Portigm&%)1 gi Frpﬁwglﬁ?r%%?i 9 toq?hreergova\tllarlorgﬁé r( 13. Method according to any one
of claims9t8 159 aractgri ed inthat an angle of 180 s Selected as the wrap angle (a).

9. Method for detaching a film (2) from a disc-shaped workpiece (3), in particular from a
mould wafer (3), by means of a device (1) according to any one of claims 4 to 8, comprising
the following steps:

moving the removal roller (12) horizontally from a parking position (P1) into a take-up
position (A) of the removal roller (12), the film handling portion (13) facing the film (2) in the
take-up position (A);

activating the film handling portion (13) and vertically lowering the removal roller (12) onto
the film (2);

affixing the portion (14) of the film (2) to the removal roller (12);

vertically raising the removal roller (12) from the disc-shaped workpiece (3), the portion (14)
of the film (2) being detached at least progressively from the disc-shaped workpiece (3);

rotating the removal roller (12) by a predetermined wrap angle (o) to at least progressively
wind up the portion (14) of the film (2) on the removal roller (12) and simultaneously moving
the removal roller (12) horizontally in the direction of the parking position (P1), the film (2)
being progressively detached from the disc-shaped workpiece (3);



14. Method according to any one of claims 9 to 13, characterised in that the workpiece mount (5) of
the mounting means (4) is rotated by a removal angle (13) before the film (2) is removed. 15. Method
according to any one of claims 9 to 14, characteris& in that the expulsion of the film (2) from the
removal roller (12) into a film disposal means (30) is monitored by an expulsion sensor (31), in
particulavéyicalighingrithg3 IDeotsheolitn chlposabeans (3@)m the disc-shaped workpiece (3),

simultaneously with the horizontal movement, as far as a horizontal end position (V) of the
removal roller(12);

horizontally moving the removal roller (12) beyond the parking position (P1) into an expulsion
position (P2), the film (2) being completely detached from the disc-shaped workpiece (3) in

said expulsion position (P2);

unwinding the portion (14) of the film (2), wound onto the removal roller (12), from the
removal roller (12) by rotating the removal roller (12) in the opposite direction by a portion (o)
of the predetermined wrap angle (a) such that the film handling portion (13) is positioned in a
discharge position; and

expelling the film (2) from the removal roller (12) by the film handling portion (13).

10. Method according to claim 9, characterised in that the rotational movement, the
vertical movement and the horizontal movement of the removal roller (12) merge into one

another such that the film (2) is detached smoothly from the disc-shaped workpiece (3).

11. Method according to either claim 9 or claim 10, characterised in that the film (2) is
detached from the disc-shaped workpiece (3) at a predetermined temperature, in particular at
a temperature of 180 °C to 240 °C.

12. Method according to any one of claims 9 to 11, characterised in that a portion (14) of
the film (2) which projects over the disc-shaped workpiece (3) is blown in the direction of the
removal roller (12) by a blowing means (27) for affixing the portion (14) of the film (2) to the
removal roller (12).

13. Method according to any one of claims 9 to 12, characterised in that an angle of 180°
is selected as the wrap angle (a).

14. Method according to any one of claims 9 to 13, characterised in that the workpiece
mount (5) of the mounting means (4) is rotated by a removal angle (8) before the film (2) is

removed.

15. Method according to any one of claims 9 to 14, characterised in that the expulsion of
the film (2) from the removal roller (12) into a film disposal means (30) is monitored by an
expulsion sensor (31), in particular by a light grid (31), of the film disposal means (30).



