Device and Method for Stripping a Product Substrate Off a Carrier Substrate Specification
Embodiments of the invention relate to a device and a method for stripping a product substrate off a
carrier.  The back-grinding of product substrates is often necessary in the semiconductor industry
and can take place mechanically and/or chemically. For purposes of back-grinding in general the
product substrates are temporarily fixed on a carrier, there being various methods for the fixing. The
carrier material can be for example films, glass substrates or silicon wafers.  US 2009/305617 Al
shows a carrier device for holding wafers with a supply chamber for solvent to reduce bonding

strength. Furthgredrvigas Metsidmn Firippin0 A F2684aS db arst DB HT 24i68SwlstrateDepending on
the carrier materials used and the bonding layer used between the carrier and the product substrate,
different methods for dissolving or destroyingghe-1#Ragiag layer are known, such as for example the
use of UV light, laser beams, the action of temperature, or solvents. Stripping increasingly
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few microns easily break during stripping/peeling or are damaged by the forces which are necessary
for the stilpping pittcesser.  Moreover thin substrates have hardly any stability of shape or none at all
and typically curl without support material. During handling of back-ground wafers therefore fixing and
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product substrates are temporarily fixed on a carrier, there being various methods for the fixing. The
carrier material can be for example films, glass substrates or silicon wafers.

US 2009/305617 Al shows a carrier device for holding wafers with a supply chamber for
solvent to reduce bonding strength. Further devices are shown in US 2007/255458 Al and DE 197
34635 A1

Depending on the carrier materials used and the bonding layer used between the carrier and
the product substrate, different methods for dissolving or destroying the bonding layer are known,
such as for example the use of UV light, laser beams, the action of temperature, or solvents.

Stripping increasingly constitutes one of the most critical process steps since thin substrates
with substrate thicknesses of a few microns easily break during stripping/peeling or are damaged by
the forces which are necessary for the stripping process.

Moreover thin substrates have hardly any stability of shape or none at all and typically curl
without support material. During handling of back-ground wafers therefore fixing and support of
the wafers are essentially indispensable.

Embodiments of the invention disclose a device and a method to detach a product substrate

from a carrier as nondestructively and easily as possible.



According to a first aspect, there is provided a device for stripping a product substrate off a carrier
substrate connected to the product substrate by a bonding layer with the following features: a film
frame, a flexible film which is connected to the film frame and which has an adhesive layer for holding
the product substrate in a contacting surface section of the film, the film being connected to the film
frame in an attachment section of the film which surrounds the contacting surface section, a solvent
reservoir formed by the film frame and the film for holding the solvent for detaching the bonding layer,
and wherein thgcgroductsubstr.ate and.the bondin elg)éer can F) ccommodated.in %‘le sglv&nt

e
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reservoir, delivery means for cfellv%rln’g the salvent into the solvent raservoir an stripping means for
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provide or stripping a product substrate off a carrier substrate connected to the product
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detaching the bonding layer which is formed by a film frame and a flexible film connected to the film

frame, hplging the Raduct sukstrate and dhe handing layerindhe salvent raervail delivering,solvent

into the solvent reservoir and detaching the product substrate from the carrier substrate. The

framewqyk pf-embodimanis.phihe.nuemiiopraletsneampasssmal comhnatians.ehat leasidwo of the

features given in the specification, the claims, and/or the figures. In the specified value ranges, values
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claimed in any combination. Embodiments of the invention are based on the idea of developing a
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by the film frame and the film attached to it. Due to the elasticity or flexibility of the film which is
mountedspi:the-tilmframeaiills aldhin sameiiap passiplode: makethoiselveriiank ahyafipplegvolume
and the elasticity or flexibility of a film is moreover used to carefully strip the product substrate starting

from themedgeref thepradustysedisl aibsttahisr way dhepiasksetsubstrate is immediately available for
other process steps directly after separation and is protected by the film and the film frame. Many

process steps ¢an be cayrried out directly an the. pr. su te mo i A
Product suber S e se SIS LS R RS ALMART DTS

convenanall,{ianee 10,4 Digkness REUNESIALS ATANLA0 SmHETE00 BN faipner and

thinner product substrates. Embodiments of the invention work especially effectively with product
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product substrate in"'embodiments of the device and the method of the invention is peeled off the
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The carrier is for example a carrier substrate with a thickness between 50 gm and 5000 gm, especially
between,500.4Ma0thd BOUHP1ayer in the solvent reservoir, delivering solvent into the solvent reservoir

and detaching the product substrate from the carrier substrate.

The framework of embodiments of the invention also
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The bonding layer can be an adhesive, for example a soluble adhesive, especially a thermoplastic,
which is applied for example selectively in the edge region of the carrier-product substrate
combination, especially in an edge zone from 0.1 to 20 mm. Alternatively the adhesive can be applied
over the entire surface, and the adhesive force can be reduced in the center by an adhesion-reducing
layer, for example a fluoropolymer, preferably teflon. A chuck is especially well suited as the
holding means, especially a spinner chuck for holding the carrier substrate, especially by means of

negative pressure, for example on suctipn paths, holes or suction cups. Alternatively, mechanical
nolding, PSP ERAFEIC by UHEVESE ST (S B REL R TE TIBMERRG TARaE Lla R SRS e another

alternative orql ration. The stripping means encompass.the film. maunted.on the film frame and
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The solvent is preterably used at ambient temperature. In this way It IS possible to omit any heating
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carrier substrate and the product substrate caused onding lay tripping by the stripping
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which sélective ves the bonding layer for at least partial detachment of the bonding layer, for
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layer in a controlled manner or in defined regions. Chemical dissolution of the bonding layer is
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can also take place very quickly, especially when only edge regions of the product substrate are
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perforations in the carrier substrate
from the edge of the product substrate. In this way the product substrate is immediately available
_for other process steps directly after separation and is protected by the film and the film frame.
Many process steps can be carried out directly on the product substrate mounted on the film frame.
A product substrate is defined as a product substrate, for example a semiconductor wafer,
which is conventionally thinned to a thickness between 0.5 pm and 250 um, the trend being toward
thinner and thinner product substrates. Embodiments of the invention work especially effectively
with product substrates which themselves have a flexibility similar to the film mounted on the film
frame. The product substrate in embodiments of the device and the method of the invention is
peeled off the carrier substrate, especially proceeding concentrically from the periphery of the
product substrate.
The carrier is for example a carrier substrate with a thickness between 50 pm and 5000 um,
especially between 500 um and 1000 pm.

The bonding layer can be an adhesive, for example a soluble adhesive, especially a -

thermoplastic, which is applied for example selectively in the edge region of the carrier-product



and/or product substrate can be omitted. To the extent the solvent reservoir is made such that the
solvent acts at least at the start of detachment of the bonding layer, especially solely in the region of
the periphery of the product substrate, action on the product substrate and/or carrier substrate from
the top and/or bottom, especially the inner region of the product substrate which lies within the side
edge, can be omitted. In another configuration of the invention it is provided that the stripping
means are made to cause a force F, which acts on the canier substrate and a force Ff which acts on
the film frame and which is directed against the force F,. In this way stripping is effected in a manner
which is simple and especially protective by the film. Tge force FF acts on the periphery of the film
frame, es%lrggfrﬁfﬁloﬁ R L ﬁ%/}’(?cf@ HOAS %)%etﬁ%nﬁ:ﬁ??? et ar e TRt GIBTRE periphery,

and the forcg)s Fri .agd Fr cg&besgggtg?éleﬁc:dlﬁ%gntl tJa‘n one %vz%gtaecgag_ E%rergl%%lment in order to
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advantaggelsdh e U, 53, Of clamped, ssResialbiby,

Hg?exfgg@qelﬁgnand force Ff in a stripping section
which lies between the contacting ace section’and the attachment section. In this way stripping is

carefully effectes andhe Berphenel hasraduchsuhsiale Delachment iy hersalvent and stripping

by the forces F, and Ff mutually support one another. . According to one advantageous embodiment

of the investtiei thispioyideshatdhereis aviyaion generaiRbwhichasitaNdhe ssehvant and/or the
bonding layer, which adjoins especially the film, and/or which can be placed in the solvent in the

solvent resiyGisiciCantplaged! wanmnpride sbotarscefacH iagniacixangialso atdeatingartial immersion.
This supports detachment by the solvent and accelerates the detachment process at least by a factor
of 2, with @mceptibiizEd¢opfigisation byarfsetonldy B, avténmitressieferabyyica.factor of 10 to 50.
Preferably the vibration generator acts by ultrasonic waves, especially in the region of the contacting

surface section.The sfEpamE erEdverTagEchs Emboipdrinite SoN EareasdrySim Sransdwider

trough-shaped, by which stripping of the product substrate can be achieved with a minimum solvent
consumpff h applies a force and which holds the film frame.

In one advantageous embodiment of the invention it is provided that the solvent is made to
work essentially without heatiﬁg. The solvent is preferably used at ambient temperature. In this way
it is possible to omit any heating means.

By the solvent being intended for at least partially detaching the connection between the
carrier substrate and the product substrate caused by the bonding layer, stripping by the stripping
mesns is advantageously clearly facilitated.

Because the solvent comprises especially a fluid agent which selectively dissolves the
bonding layer for at least partial detachment of the bonding layer, for bonding layers encompassing
different adhesives it becomes possible to dissolve a certain bonding layer in a controlled manner or
n defined regions. Chemical dissolution of the bonding layer is especially protective of the product
substrate and with the corresponding material choice, dissolution can also take place very quickly,
especially when only edge regions of the product substrate are provided with an bonding layer, se

that the solvent can act very quickly from the side. In this way perforations in the carrier subsirate



Other advantages, features and details of the invention will become apparent from the following
description of preferred exemplary embodiments and using the drawings. Figure 1 a shows a
schematic top view of a substrate combination consisting of the product substrate, the carrier substrate
and the bonding layer on a film frame, Figure Ib shows a schematic side view to Figute la with a
detailed view, Figure 2 shows a schematic according to Figure 2 when the solvent is being delivered,
Figure 3 shows a schematic of the method step of detaching the bonding layer, Figure 4 shows a
schematic of the method step of stripping of the product substrate off the carrier substrate as claimed
in the invention, Figure 5 shows a schematic of one alternative method step of stripping the
product sTRSEF e HFEsEAF R as claimed in the invention.  In the figures the same
components angd components wjth the same. function are identified with the same, reference number.
Figure la shows & P TAIMECL OB TEToURS THEOR S BB EHE &8 AT dFFEHE TRaFberiphery i, on
whose bottom according to the sectional view wn in Eigure lb.a film 3 is cemented with its adhesive
yer 3 SR B R R DA S N e SRR of e fim

frame 1, wigyn,dhe fil J{ﬁﬂée%ﬂo&tl& RIRGHG! skstalecamieLUbsITale SRR, cemented on a
adhesive layer 3s of the film 3 concentrically to the film frame 1. The product substrate-carrier
substrate gMRIRAHORCORSIRIS Af BeRrRdUG kAR AWRIChthin the side edge, can be omitted.

In another configuration of the invention it is provided that the stripping means are made to
canse a force F, which acts on the carrier substrate and a force Fy which acts on the fiim frame and
which is directed against the force ¥, In this way stripping is effected in a manner which is simple
and especially protective by the film. The force Fr acts on the periphery of the film frame,
especially at at least two locations on the film frame which are distributed over the periphery, and
the forces Fry and Fyp can be controlled differently in one advantageous embodiment in order to strip
the product substrate from the side with the greater force Fy.

Here it is especially advantageous if the film can be clamped, especially by the force Fs and
force Ff in a stripping section which lies between the contacting surface section and the attachment
section. In this way stripping is carefully effected on the periphery of the product substrate.
Detachment by the solvent and stripping by the forces Fy and Ffmutuaﬁy support one another.

According to one advantageous embodiment of the invention it is provided that there is a
vibration generator which acts on thé solvent and/or the bonding layer, which adjoins especially the
film, and/or which can be placed in the solvent in the solvent reservoir. "Can be placed" comprises
both surface contact and also at least partial immersion. This supports detachment by the solvent
and accelerates the detachment process at least by a factor of 2, with an optimized configuration by

a factor of 5, even more preferably by a factor of 10 o 30. Preferably the vibration generator acts by



adheres to the film 3, a carrier substrate 2 and a bonding layer 6 which connects the product substrate
4 and the carrier substrate 2. The diameters of the product substrate 4 and of the carrier substrate 2
are essentially identical, while the thickness of the product substrate 4 is less than the thickness of the
carrier substrate 2. The film 3 consists of an attachment section 3b which has the shape of a
circular ring in this case arid in which the film 3 is fixed to the film frame 1. Furthermore, the film 3
consists of a contacting surface section 3k in which the product substrate 4 can be fixed on the
adhesive layer 3s of the film 3. Between the anaclunent section 3b and the contacting surface section
3k there is a strip%;n sectionﬁa thich is Io%%%dm e§§%ciallé{rgogg§c%t{)rglcally to the attachment section
3b and tHE"ESHtEC i?]%ssﬁ SCE section 3k, and Whit Reed Not Nave a cementing function, to which
however a funciion, which,is crifical. as claimed in. Wi invention isatiached, hhe.stipping,sgction 3a

thus extends from the pefiphery 4u of the product substrate 4 to the inner periphery Ii of the film frame

1, here efelog e gadiallistance, . i Between e higkasss R oLl i frame 1 and the

distance A is advantageously at least 1:2 to 1:50, especially 1:5 to 1:25. In the initial position

shown in Figurejfcthesigie af theuproghicisubsirate doahich makesernigekwithdhedim 3 and the

side of the film frame 1 which makes contact with the film 3 are arranged flush and in one plane E. The
parts shopmoiniigucastaaothibfaredasseribledmirdikamymi miftetraimotngter.  The film 3 and the
inner periphery li of the film frame 1 form a trough-shaped solvent reservoir 20 in which the product
substrate-carrieFigubdtrate wansbiamangedies dbssrivedabevenationtovastdingpichtmadethod step
shown in Figure 2 the solvent 22 can be delivered into the solvent reservoir 20 by delivery means 23.
The deliversmtats 08rtersbstrisisrd Skdmtndapidas Sbvdnmsiorage 25 which can be triggered
from a central unit in order to deliver the solvent 22 into the solvent reservoir 20. As Figure 2
shows, the solvEistire e seT oS Tnarisr Pl iow inRees e toV e s dedviiieh is elastic at least in the

stripping section 3a by a force Fs acting on the carrier substrate 2 downwardl d a force Ft- acting
on the film framEEHpAAIRIG, SRpRTRE PP o e f9rdsyEe I%k‘é’aﬁgéhgﬁﬁt%rﬁéﬂ%?g%z‘ﬁfﬁ?’unit.

- Figure 3 shows a schematic of the method step of detaching the bonding layer,

Figure 4 shows a schematic of the method step of stripping of the product substrate off the
carrier substrate as claimed in the mvention,

Figure 5 shows a schematic of one alternative method step of stripping the product substrate
off the caﬁ'_icr substrate as claimed in the invention.

In the figures the same components and components with the same function are identified
with the same reference number.

Figure 1a shows a film frame ! which is round in this embodiment at least on the inner
periphery 11, on whose bottom according to the sectional view shown in Figure 1b a film 3 is
cemented with its adhesive layer 3s concentrically to the film frame 1. With a radial distance A to
the inner periphery 1i of the film frame 1, within the film frame 1 the product substrate-carrier
substrate cornbination 1s cemented on a adhesive layer 3s of the film 3 concentrically to the film

frame 1. The product substrate-carrier substrate combination consists of a product substrate 4 which



Increasing the volume of the storage means reservoir prevents the solvent 22 running over the edge of
the film frame 1 and at the same time prompt distribution or delivery of the solvent 22 is enabled.

The force F, as shown in Figure 3 is transferred by way of the carrier substrate holder? for holding the
carrier substrate 2, fixing of the carrier substrate 2 on the carrier substrate holder 7 taking place by
vacuum paths 8 which have been machined into the surface of the carrier substrate holder 7 and via a
vacuum means which is connected to them and which is not shown. On the opposite side of the
film 3 to the product substrate 4 there can be an acoustic wave generator 10, especially for producing
ultrasonic waves, by which ultrasonic waves can be transmitted onto the product substrate 4, but
especiallydberts théibBimihg tagis s:hritrihe S6ledanding birrd intishscrpridisiiedes of detachment is

greatly accelerated, especially by a factor of 2, preferably by a factor of 5, even more preferably by a

factor of MPYB0! and e CEBHRAPITTHE Ahe AERTE M BERMSHT SHRSHHSH B1§aiets SBéhcoustic wave
generator 10' is in contact at least with the surface of the fluid splvent 22, but preferably is at least
partially TAPEFSEORT ETATHIE W the 4 %@ﬁﬁ\i&%@‘éﬁg %%at%eﬁ)éot%ﬁssﬁg’lﬂ%aée 6?: r‘%@ﬁ?@%ﬁ 0 the solvent 22
and from th solv%n&) 22 onto S%%tl)toaqmg layer 6. The force Ft- acting on the film frame 1, as

shown in BRI 3T BT ERE Loy distributed as a superficial force on the film frame 1 so that a

change in the Voleof R SRIVEIH Kaghiel R canbe seised Ry ofsfarmatign,ohine fim 3 in

the stripping section 3a. s shown In Figure 4, stripping of the product substrate 2 from the carrier

substrate. 4 1akg$,RIAGE WL aerse. dxdhe daress Fuand RialRsdand Rsnbeingipeisted in the opposite
direction, the force Fn in the embodiment shown here being set to be greater than the force Fa in order

to have thenslsinpingeidbemroduet subsimiodaiaroareliy:first fasd thaledgeesiddsectrding to the
enlargement shown in Figure 4. The force Fri or several forces Frt, Fa to Ffs can be delivered in

spots distikrieithonh theweetiphanadiee: fiknifrafherdl drcantdbs delivereddistnibutdd b a film frame
holder. To the extent the forces Fn, Ffl and/or Fib are made differently, the holding means for
applying thepforgsettichdditrichaniecited aspasielinadectotrtidly widrpoidnafifbesimmed pnd the
contacting surface section 3k, and which need not have a cementing function, to which however a
function which is critical as claimed in the invention is attached. The stripping section 3a thus
extends from the periphery 4u of the product substrate 4 to the inner periphery 1i of the film frame
1, here labeled the radial distance A. The ratio between the thickness D of the film frame 1 and the
distance A is advantageously at least 1:2 to 1:50, especially 1:5 to 1:25.
In the initial position shown in Figure 1b, the side of the product substrate 4 which makes
contact with the film 3 and the side of the film frame 1 which makes contact with the film 3 are
arranged flush and in one plane E. The parts shown in Figores 1a and 1b are assembled on a known
film frame mounter.
The film 3 and the inner periphery 1i of the film frame 1 form a trough-shaped solvent
reservoir 20 in which the product substrate-carrier substrate can be arranged as described above.

According to the method step shown in Figure 2 the solvent 22 can be delivered into the

solvent reservoir 20 by delivery means 23. The delivery means 23 here consists of a inc 24 and a



Between the process step of detachment by the solvent 22 shown in Figure 3 and the method step of
stripping by opposing forces F" F, Fp, Fur, shown in Figure 4 there can be one method step by which
the solvent 22 is removed from the solvent reservoir 20, especially by suction. Reference Number List
film frame 2carrier substrate 3film 3astripping section 3battachment section

solvent storage 25 which can be triggered from a central unit in order to deliver the solvent 22 into
the solvent reservoir 20.

As Figure 2 shows, the solvent reservoir 20 is of variable volume due to the filkm 3 which is
elastic at least in the stripping section 3a by a force F, acting on the carrier substrate 2 downwardly
and a force Fr acting on the film frame 1 upwardly. Application of the force is likewise controlled
by a central unit.

Increasing the volume of the storage means reservoir prevents the solvent 22 nunning over
the edge of the film frame 1 and at the same time prompt distribution or delivery of the solvent 22
is enabled.

The force F, as shown in Figure 3 is transferred by way of the carrier substrate holder 7 for
holding the carrier substrate 2, fixing of the carrier substrate 2 on the carrier substrate holder 7
taking nlace by vacuum paths € which have been machined into the surface of the carder substrate
holder 7 and via a vacuum means which is connected to them and which is not shown.

On the opposite side of the film 3 to the product substrate 4 there can be an acoustic wave
generator 10, especially for producing ultrasonic waves, by which ultrasonic waves can be
transmitted onto the product substrate 4, but especially onto the bonding laver 6 and the solvent 22,
since in this way the process of detachment is greatly accelerated, especially by a factor of 2,
preferably by a factor of 5, even more preferably by a factor of 10 1o 50.

According to one alternative embodiment shown in Figure 5, the acoustic wave generator
1¢/ is in contact at least with the surface of the fluid solvent 22, but preferably is at least partially
immersed in it. In this way the acoustic waves can be transmitted directly onto the solvent 22 and

from the solvent 22 onto the bonding laver 6.



3kcontacting surface section 3sadhesive layer 4product substrate 4uperiphery 6bonding layer 7carrier
substrate holder 8vacuum- paths 10, 10" acoustic wave generator 20solvent reservoir

The force Fracting on the film frame 1, as shown in Figure 3, can act uniformly distributed
as a superficial force on the film frame 1 so that a change in the volume of the solvent reservoir 20
can be caused by way of deformation of the film 3 in the stripping section 3a.

As shown in Figure 4, stripping of the product substrate 2 from the carrier substrate 4 takes
place in reverse, by the forces F, and Fror Fy; and Fg, being pointed in the opposite direction, the
force Fy in the embodiment shown here being set (o be greater than the force Fry in order to have
the s?r‘ipping of the product substrate 4 start carefulty first from the edge side according to the
enlargement shown in Figure 4.

The force Fyy or several forces Fry, Fp to Fy can be delivered m spots disiributed on the
periphery of the film frame | or can be delivered distributed by a film frame holder.

To the extent the forces Fyy, Fp and/or Fy, are made differently, the holding means for
applying the force to the film frame 1 must be made 1o allow tilting of the film frame 1.

Between the process step of detachment by the solvent 22 shown in Figure 3 and the
method step of stripping by opposing forces F,, Fg, i, Fg shown in Figore 4 there can be one
method step by which the solvent 22 is removed from the solvent reservoir 20, especially by

suction.



22solvent 23delivery means 24line solvent storage Fs, F11, Fe ... Fin force Fs force Claims 1.
Device for stripping a product substrate (4) off a carrier substrate (2) connected to the product
substrate (4) by a bonding layer (6) with the following features: a film frame (1), a flexible film (3) which
is connected to the film frame (1) and which has an adhesive layer (3s) for holding the product
substrate (4) in a contacting surface section (3k) of the film (3), the film (3) being connected to the film
frame (1) in an attachment section (3b) of the film (3) which surrounds the contacting surface section
(3K),

Reference Number List

1 film frame
2 carrier substrate
3 film

3a stripping section

3b attachment section

3k contacting surface section
33 adhesive layer

4 product substrate

4u periphery

6 bonding layer

7 carrier substrate holder
8 vacuum paths

10, 10" acoustic wave generator
20 solvent reservoir

22 golvent

23 delivery means

24 line

25 solvent storage

F,, Fp, Fpp ... Fs force

Fs foree



a solvent reservoir (20) formed by the film frame (1) and the film (3) for holding the solvent (22) for
detaching the bonding layer (6), and wherein the product substrate (4) and the bonding layer (6) can
be accommodated in the solvent reservoir (20), delivery means (23) for delivering the solvent (22) into
the solvent reservoir (20) and stripping means for stripping the product substrate (4) off the carrier
substrate (2). 2. Device as claimed in Claim 1, wherein there is a solvent (22) for at least partial
detachment of the connection between the carrier substrate (2) and the product substrate (4) caused
by the bonding layer (6). 3. Device as claimed in one of the preceding claims, wherein the solvent
(22) comprises a fluid means which selectively dissolves the bonding layer (6), for at least partial
detachment of the bonding layer (6). 4. Devicd™S claimed in one of the preceding claims, wherein
the solvent reservoir (20) is made such that the solvent (22) at least at the start of detachment of the
bonding layer (6) acts especially exclusively in the region of the periphery (4u) of the product substrate

(4). 5. Devigerps claimed in one-of the preceding claims. whereln ihe strpRingmeaps is made to

cause a force Fs which acts on the carrier substrate (2) and a force Ff which acts on the film frame (1)
and which,issdirected.a0ainst 1RefRea:5s (6) with eWasasclalmed in one of the preceding claims,

wherein the film (3) can be clamped, especially by the force Fs and force Ff, in a stripping section (3a)
which lies betwegn-the:.gentacting surface section (3k) and the attachment seem (3b).
a flexible film (3) which is connected to the §im frame (1) and which has an adhesive iéyer
(3s) for holding the product substrate (4) in a contacting surface section (3k) of the film (3),
the film (3} being connected fo the fiim frame (1) in an attachment secdon (3b) of the film
{3) which surrounds the contacting surface section {3k,
- a solvent reservoir (20} formed by the film frame (1) and the film (3) for holding the solvent
(22} for detaching the bonding layer (6), and wherein the product substrate (4) and the
bonding layer (6) can be accommodated in the solvent reservoir (20),
- delivery means (23) for delivering the solvent (22) into the solvent reservoir (20} and
- stripping means for stripping the.product substrate (4) off the carrier substrate (2).
2. Device as claimed in Claim 1, wherein there is a solvent (22) for at least partial
detachment of the connection between the catrier substrate (2) and the product substrate (4) cavsed
by the bonding layer (6).
3, Device as claimed in one of the preceding claims, wherein the solvent (22) comprises a
fluid means which selectively dissolves the bonding layer {6), for at least partial detachment of the
bonding layer (6).

4. Device as claimed in one of the preceding claims, wherein the solvent reservoir (20) is

1



7. Device as claimed in one of the preceding claims, wherein there is a vibration generator (10, 10')
which acts on the solvent (22) and/or the bonding layer (6), which adjoins especially the film (3), and/or
which can be placed in the solvent (22). 8. Device as claimed in one of the preceding claims,
wherein the stripping means are made to act concentrically from the periphery (4u) of the product
substrate (4) to the center (4z) of the product substrate (4). 9. Device as claimed in one of the
preceding claims, wherein the solvent reservoir (20) is made trough-shaped. 10. Method for
S.pping a product substrate (4) off a carrier substrate (2) connected to the product substrate (4) by a

bonding layer (6), with the following steps: forming a_splvent reseryoir (2Q) for holding solvent (22) for

detachiné“ﬁ% %ﬁgfﬁﬁg%%}’%)(é%g i %%S?éh‘ﬁsa“giﬁé 4%%?5%%0&\&%%@%%9?%&6{%%?3) connected to
the film frame, holding the praoduct substrate (4) .and ding.layer. (6) in the solvent reservoir (20),
delivering‘]? ?gﬁ}erﬁ?ﬁ%f‘ﬁtf%' %Hég Sorgent ?i(tatsﬁg orf%’?%)(%&r%qg%%%% ?ﬁ%%%é@ét substrate (4) from the

carrier substrarg Glyic. o« thdletiod asdaimed n Slalia Onyberein s polvRak s adiged for at

least partial detachment of 0 etween'the carrier substrate (2) and the product substrate
(4) caused; by theRORAIRGIAYE! dBihe carrier substrate {2) and a force Ff which acts on the film frame

(1) and which is directed against the force Fs.

6. Device as claimed in one of the preceding claims, wherein the film (3) can be clamped,
especially by the force Fs and force Ff, in a stripping section (3a) which lies between the contacting
surface section (3k} and the attachment section (3b).

7. De;:ice as claimed in one of the preceding claims, ﬁfherein there is a vibration generaior
(10, 10" which acts on the solvent (22} and/or the bonding layer (6}, which adjoins especiaily the
fily (3), and/or which can be placed in the solvent (22}.

8. Device as claimed in one of the preceding claims, wherein the siripping means are made
to act concenirically from the periphery (4u) of the product substrate (4) to the center (4z) of the
product substrate (4).

9. Device as claimed in one of the preceding claims, wherein the solvent reservoir (20) is
made trough-shaped.

10. Method for stﬁpping a product substrate (4) off a carrier substrate (2) connected to the
product substrate (4} by a bonding layer (6) with the following steps:

- forming a solvent reservoir {20) for holding solvent (22) for detaching the bonding layer (6)
which is formed by a film frame (1) and a flexible film (3) connectéd to the film frame,
- holding the product substrate (4) and the bonding layer (6) in the solvent reservoir (20),

- delivering solvent (22} into the solvent reservoir (20) and
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12. Method as claimed in Claim 10 or 11, wherein the solvent (22) acts at least at the start of
detachment of the bonding layer (6), especially solely in the region of the periphery (4u) of the product
substrate (4). 13. Method as claimed in one of Claims 10 to 12, wherein detachment is caused by
a force Fs acting on the carrier substrate (2) and a force Ff which is acting on the film frame (1) and
which is directed against the force Fs. 14. Method as claimed in one of Claims 10 to 13, wherein
detachment of the product substrate (4) takes place concentrically from the periphery (4u).of the
product substrate (4) to the center (4z) of the product substrate (4). Device and Method for Stripping a
Product Substrate Off a Carrier Substrate Abstract Device for stripping a product substrate off a
carrier substratd<shmedhsPierinsesprerie Bt Sie By s wtaiaglayer by means of a film frame, a
flexible film which is connected to the film frame and which has_an adhesive layer for holding the
product substrate: i SHOGAERHRT S THalE S EE oS MNCRhEAIAT BEMEEHAREREFD the film frame
in an attagr%m nt ste%'on of th%fil Whicht urroundsthr%tc gtacﬁig% surface ectié) aS we | as a
solvent réSER/GIF Ton e%cﬁ?/lﬁfe Mmcrae and the Tim. e%g‘" 3 y SEVATSbIE Vol Q,ﬁ%‘rs?'uolding the
solvent foor 1 %Q@?’%Q%g@ﬁdmg layer, and the product substrate and the bonding layer can be

accommodated in the t reservoir, and by delivery means for delivering the solvent into the

solvent reservoir ARELRY SIIDRIRG MeANS00H IPPNERG BrodiaLsubstiale,offihe, eardgr substrate.

Furthermore the invention relates to a method for stripping a product substrate off a carrier substrate

by formingra.sivent:rssswisdaL halding, sehvent ferERtaching the bondingilayeravhighiis formed by a
film frame and a flexible film connected to the film frame, as well as by holding the product substrate
and the bgadiiagsidyestindne solvent reservoir, and by delivering solvent into the solvent reservoir and
by detaching the product substrate from the carrier substrate. Figure 4
13. Method as claimed in one of Claims 10 to 12, wherein detachment is caused by a force
Fs acting on the carrier substrate (2) and a force Ff which 1s acting on the film frame (1) and which
is directed against the force Fs.
14, Method as claimed in one of Claims 10 to 13, wherein detachment of the product

substrate (4) takes place concentrically from the periphery (4u) of the product substrate (4) to the

center {47) of the product substrate (4).
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Device and Method for Stripping a Product Substrate Off a Carrier Substrate

Abstract

Device for stripping a product substrate off a carrier substrate connected to the product
substrate by an bonding layer by means of a film frame, a flexible film which is connected to the
film frame and which has an adhesive layer for holding the product substrate in a contacting surface
section of the film, the film being connected to the film frame in an attachment section of the film
which surrounds the contacting surface section, as well as a solvent reservoir formed by the film
frame and the film, especially of variable volume, for holding the solvent for detaching the bonding
layer, and the product substrate and the bonding layer can be accommodated in the solvent
reserveir, and by delivery means for delivering the solvent 'mtokthe solvent reservoir and by
stripping means for stripping the product substrate off the carrier substrate.

Furthermore the invention relates to a method for stripping a product substrate off a carrier
substrate by forming a solvent reservoir for holding solvent for detaching the bonding layer, which
is formed by a film frame and a flexibie film connected to the film frame, as well as by holding the
product substrate and the bonding layer in the solvent reservoir, and by delivering solvent into the

solvent reservoir and by detaching the product substrate from the carrier substrate,

Figure 4
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