Device and Method for Stripping a Product Substrate from a Carrier Substrate Specification The
invention relates to a device according to Claim 1 and a method according to Claim 14 for stripping a
product substrate from a carrier substrate. The back-thinning of product substrates is often
necessary in the semiconductor industry and can take place mechanically and/or chemically. For
purposes of back-thinning, 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. Depending on the carrier materials used and the interconnect layer used
between the carrier and the product substrate, different methods for dissolving or destroying the

interconnect laygy, ke, KM SH G0 S BH BEA IS dDESWRR L YA (356 PRRBIS ffae 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 that are necessgpy orifgStripping process. Moreover, thin
substrates have hardly any stability of shape or none at all and typically curl without support material.
During handling of back-thinned wafers, therefore, fixing and support of the wafers are essentially
indispensable.

The invention relates to a device according to Claim 1 and a method according to Claim 14
for stripping a product substrate from a carrier substrate.

The back-thinning of product substrates is ofien necessary in the semiconductor industry
and can take place mechanically and/or chemically. For purposes of back-thinning, 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.

Depending on the carrier materials used and the interconnect layer used between the carrier
and the product substrate, different methods for dissolving or destroying the interconnect 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 that are necessary for the stripping process.

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

Therefore, the object of this invention is to devise a device and a method to detach such a

product substrate from a carrier in as nondestructive a manner as possible.



Therefore, the object of this invention is to devise a device and a method to detach such a product
substrate from a carrier in as nondestructive a manner as possible. This object is achieved with
the features of Claims 1 and 14. Advantageous further developments of the invention are given in the
dependent claims. The framework of the invention also encompasses all combinations of at least two
of the features given in the specification, the claims, and/or the figures. In the specified value ranges,
values that lie within the indicated limits will also be disclosed as boundary values, and they are to be

claimed in any combjnation. .. The invention is based on the i of further developing a generic
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to carefully strip the product substrate starting from the edge of the product substrate, namely by
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the film frame. n qther words: the flexible film by means of a force baordering the film.frame and the
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from the carrier substrate. A product substrate i Ined as a product substrate, for example a
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film frame. In the device according to the invention and the method according to the invention, the

product su@fat&t%é%@@!@gstmghﬁ)mﬁé%gyG@tr@tsnﬁﬁe@gi.@uwéq&gﬁ@wrw gencanperlly trpm the
periphery of the product substrate.

especially in a stripping section of the film. In this way, the product substrate is immediately
available for other process steps directly afier 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.

In other words: the flexible film by means of a force bordering the film frame and the
adhesive layer that bonds the product substrate in the bonding surface section of the film delivers a
tensile force to the product substrate, by which the product substrate is stripped, especially peeled,
from the carrier substrate.

A product substrate is defined as a product substrate, for example a semiconductor wafer,
which is conventionally thinned to a thickness of between 0.5 um and 250 pm, the trend being
toward thinner and thinner product substrates. This invention works especially etfectively with
product substrates that themselves have {lexibility similar to the film mounted on the film frame. In
the device according to the invention and the method according to the invention, the product

substrate is peeled from the carrier substrate, especiaily proceeding concentrically from the



The carrier is, for example, a carrier substrate with a thickness of between 50 pm and 5,000 pin,
especially between 500 pm and 1,000 pm. The interconnect layer can be an adhesive, for example
a soluble adhesive, especially a thermoplastic, which is applied, for example, selectively in an edge
region of the carrier substrate-product substrate combination, especially in an edge zone of 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. Ah%?.“%hl?%@f&?u%tas'%é’&%l' suited as the holding means, especially a spinner chuck for

holding the Barrier su rate, espeC|§I1y by means of negative pressure, for example suction paths,

holes or suotion fuBg ARMNEN e hansal haldlng, R HATBLE By JalELgl SFRS, pgppeivale.

Holding takes place electrostatically in another alternative configuration. e stripping means

encomp%’@é eﬁ'@f%ﬂ%@ﬁ ﬂﬂﬂh‘-ﬂ filp lf,r@mﬁlg_nd a film frame holder that applies a force and that

holds the film frame. Advantageously, in addition to the stripping means, there is a connection

release means fqe afisashRariakrelarse AfiR SaNNsLANRAIYSER RS GRLICE SuRstale and the

product substrate caused by the interconnect layer. To the extent that the device has heating

means feripatingdhe.calkier Sishstate-pradpet substRle rombinatienidnrate dnearated sepecially
into the carrier substrate holder, a thermoplastically melting adhesive can be used as an interconnect

layer. Theraaetisausn e abingiiRmpe apdeis 208Cedpieienally momaximuro LG e aduaatageous
embodiment of the invention, it is provided that the connection release

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 suction paths,
heles or suction cups. Alternatively, mechanical holding, for example by lateral clamps, is
conceivable. Holding takes place electrostatically in another alternative configuration,

The stripping means encompass the {film mounted on the film {rame and a film frame holder
that applies a force and that holds the film frame.

Advantageously, in addition to the stripping means, there is a connection release means for
at least partial release of the connection between the carrier substrate and the product substrate
caused by the interconnect layer.

To the extent that the device has heating means for heating the carrier substrate-product
substrate combination that are integrated especially into the carrier substrate holder, a
thermoplastically melting adhesive can be used as an interconnect layer. The maximum heating

temperature is 250°C, preferably a maximum 175°C.

In one advantageous embodiment of the invention, it is provided that the connection release



means is made to work essentially without heating. In this way, it is possible to omit any heating
means. In another advantageous embodiment of the invention, it is provided that the connection
release means comprises fluid means, especially a solvent that selectively dissolves the interconnect
layer, for detaching the interconnect layer. Chemical dissolution of the interconnect 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 interc'%ggrgec’% I%)é 089 'E)I‘llf'g\te '%Qen 1olllvenntttﬁ9rl lqlf%tli\/er){an;ckvl\}/ frotmsthe sL(ilet In this way, Fk))erforations in
the carriel sUbstrate and)or produc subsirate can e omitted”: " ' IV Ehe alethadVe eRbSdiment of
the inveq;[!igarllfsit is provided that the connection release means comprises mechanical separating
means, especially a blade for cutting through the interconnect layer, for detaching the interconnect

ayer. In this way GaRECIRIN AIAUIAL SERBAION of e OGS SYRIBIRIPILINE.CAIgL R possible. A

combination of mechanical separating means an means Is also concelivable. n another

alternatiye, eNACIMEDRAHRE MNENHARNS ILiSRMdad At the SaRRRAIONIERARGHIRRIS FAMPrises a

UV light source for detaching the interconnect layer. This embodiment ¢an also be combined with the

embodimgnt: of tRRREFRANCAISeRAAUNY RANSARARLBG R BPHMARt WIRuid fpgans.  To
the extent that the connection release means is made to act especially exclusively from one side edge

of the preghetsuhstiateacian protheRipdust swastiaterandiassin el ighdiemdiscop and/or bottom,

especially the inside region of the product substrate that lies within the side edge, can be omitted.

There beipgoutRiatiangseans fodcotationrkihe-graignsybsh algy pigduatishbstiatgayadier film frame

with the film makes it possible to omit an arrangement of the connection release means over the entire
peripheryubktinee pro gristidebsttatem amdrpariial astionehihehpespberyafdhe grafdudatisuhsirate is
sufficient. To the extent that the stripping section is located outside or the outer contour of the
product sitlesirate samal/ opcafijoinenthe herdirigrsebiiene aptimurothansiéswhtthenstrgapirigetbrce to the
product substrate is possible by deformation of the film.
In one alternative embodiment of the invention, it is provided that the connection release
means comprises mechanical separating means, especially a blade for cutting through the
interconnect layer, for detaching the interconnect layer. In this way, especially prompt separation of
the product substrate from the carrier is possible. A combination of mechanical separating ineans
and fluid means is also conceivable.
In another alternative embodiment of the invention, it is provided that the connection
release means comprises a UV light source for detaching the interconnect layer. This embodiment
can also be combined with the embodiment of the mechanical separating means and/or the
embodiment with fluid means.
To the extent that the connection release means is made to act especially exclusively from
one side edge of the product substrate, action on the product substrate and/or the carrier from the

top and/or bottom, especially the inside region of the product substrate that lies within the side

edge. can be omitted.



Advantageously, to expose the interconnect layer to the fluid means, for holding the fluid means there
is a solvent reservoir that is fastened, especially sealed, to the carrier substrate or carrier substrate
holder, the top edge of the reservoir extending at least as far as the plane formed by the product
substrate. The solvent reservoir at least partially encompassing the side edge or the periphery of the
product substrate allows especially effective action on the interconnect layer. Furthermore, the
measure of encompassing prevents fluid means from escaping from the solvent reservoir or UV light
intensity from bﬁ@ge Ié)st. When.usin meﬁha _i,cial septﬁration me n?ﬁtgoic’%g&% co tﬁ@inag}s are
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prevented from escaplngfflrorrf € solvent resenvoir and contaminating the product substrate. The

solvent rﬁﬁﬁrﬂaﬁec\%ﬂhb&e%ﬁ%‘?n IR0APRAnEEShaned IN Coss SaCliqn.n one Advaniageous,
configuration. In another a vantaBeous comJlguratlon the invention, It'is prowdae that the
solvent reser M%'E;’ﬁﬁ%e@@ﬁgﬁ’é}bfo?\(ﬁé ARARELIRAGLA SEFIRP]NGSIAs, flo eR#IREH BFI *};‘?%éa%( the
product substrate. Advantageously, the solvent reservoir extends on]ly slightly over the side edge or
periphery, gtthe. saligf.siibstrate or product substrate in the direction of the product substrate center
so that a force Fs can be applied to the carrier substrate. The force Fs can also be transferred to the

carrier substrate y|g.IpaSeYENHESERRH: secti MGEALIRG RIQNR ARYRYUALEOMR RMAQHImRIA,&f the

invention, it is provided that stripping results by a force Fs that acts on the carrier substrate and a force

Fr that agts@athgdiln fiame aeddhatis direciedaarinatihsrdrrtenEsuiptdevicecan: heomade to

deliver the force Eras a local force, especially in spots at at least one point on the film frame.

Advantaggiasiy. ithr {amedliseaaliygrad diglcibyted among several points on the periphery of the film
frame whereby different forces can also be delivered and tilting of the film frame relative to the carrier

substrate or therca#iesHRS ate:Retaemeandernabaas By thadeyieaeans, AURifonp derer;distribution
on the periphery of the product substrate depending on the desired form of stripping is achieved by the

capacity ratihetfibte todeideioresat orspadiafly sikelchpeiflythetarce fis aneddhaiferiee:dr in the
stripping section. According to another advantageous embodiment of the invention, it is provided
that the forcesiandithe ince Eioardausaldisplacementadittieafiloadranier sl diéve dee thencal tier
substrate, whereby in this way within the film frame a trough being formed that has acoustic wave
generatitiy medns egpéacial[Vibrrechfnosradiuat [tast reamBe dreldipasentrdugtidardgmatboustic
transmitter immersed in the fluid, for transmission of acoustic waves to the product substrate and/or
the solvartiftieeysippingdfdretptode et substswaibypiéativ aecateratatidiyttner vasditadien generated by
ultrasound or megasound so that the stripping takes place much more carefully and at the same time
more ragidigiermora\dvaneagsoasgndeiepissine proratpibvitiogahatitve seippiadroftie prbdoact
substrate takes place concentrically from the periphery of the product substrate to the center of the
product &eissypaker UV light intensity from being lost. When using mechanical separation means, possible

contaminants are prevented from escaping from the solvent reservoir and contaminating the product
substrate. The solvent reservoir can be made L-shaped or U-shaped in cross-section in one
advantageous configuration.

In another advantageous configuration of the invention, it is provided that the solvent
reservoir extends only over one peripheral sector of the side edge or the periphery of the product
substrate. Advantageously, the solvent reservoir extends only slightly over the side edge or
periphery of the carrier substrate or product substrate in the direction of the product substrate center

so that a force Fs can be applied to the carrier substrate. The force Fs can also be transferred to the



It is especially advantageous if the product substrate is made to adhere to the film during the stripping
process since in this way, blanket holding and protection are ensured. Other advantages,
features and details of the invention will become apparent from the fbllowing description of preferred
embodiments and based on the drawings. | lere: Figure | a shows a schematic top view of a
substrate combination consisting of the product substrate, the carrier substrate and the interconnect
layer on a film frame, Figure Ib shows a schematic side view to Figure | a with a detailed view,

Figure 2 SQR‘.{;‘{%U Smi;[ r\ﬂgttllc repres rgg%';lon of the device according to the invention in the stripping of

the product substrate from the carrler substrate with a detailed view, Figure 3 shows a schematic
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embOd'”}QﬁhefbtPQ {ENEMERRY acts on the carrier substrate and a force Ff that acts on the film frame and
that is directed against the force Fs. The device can be made to deliver the force Ffas a local force,
especially in spots at at least one point on the film frame. Advantageously, the force FI'is delivered
distributed among several points on the periphery of the {ilm frame, whereby different forces can
also be delivered and tilting of the film frame relative to the carrier substrate or the carrier substrate
holder can be caused by the device.

A uniform lorce distribution on the periphery of the product substrate depending on the
desired form of stripping is achieved by the capacity of the film to be deformed, especially
stretched, by the force Fs and the force I'f in the stripping section.

According to another advantageous embodiment of the invention, it is provided that the
force I's and the force Ff can cause displacement of the film frame relative to the carrier substrate,
whereby in this way within the filim frame a trough being formed that has acoustic wave generating
means, especially formed from a fluid that can be held in the trough and an acoustic transmitter
immersed in the fluid, for transmission of acoustic waves to the product substrate and/or the
solvent. The stripping of the product substrate is greatly accelerated by the cavitation generated by
uvltrasound or megasound so that the stripping takes place much more carefully and at the same time
more rapidly.

Advantageously, it is furthermore provided that the stripping of the product substrate takes
place concentrically from the periphery of the product substrate to the center of the product

substrate.



In the figures, the same components and components with the same function are identified with the
same reference number. Figure la shows a film frame | that is round in this embodiment at least
on an inner periphery ii, with a film 3 mounted, especially glued, on its bottom. With a radial distance to
the inner periphery li of the film frame I, within the film frame | a product substrate-carrier substrate
combination is glued on an adhesive layer 3s of the film 3 concentrically to the film frame | (see Figure
| b). The product substrate-carrier substrate combination consists of a product substrate 4 that
adheres to the fli{m 3, a ca}[rier substrate. tEand an i{lte[)contnect Iagetr 6 é;?at ctorireﬁs t?e roduct
substrate 4 and the carrerstibstrate 2. The ameters osfltﬁeeﬁ)srénoaugt QI6TAE 4'and of thescarrier
substrate, g, ar6 esentaly deniical, whvle, ihe Jhigkness of e product subeirate 4 is less than the
thickness Of theedanmer substrate 2. > & Tilm 3 Consits of an attachment section 3b that has the
S.hape of a.CIrCLt. fy rf'-@.n%ld”nlg‘ I sC e%?u%%%zla@ \c’!\éhl?l,rg] }»tl‘q Q@v n ioﬁlxxﬁglt@em%!:"z{n %%mq"rl'ig E#:{éhermore’ the
film 3 consists of a ondaing uiface section é?( in which the product Substrate 4 can be fixed on the

adhesivedmislde RLIRIM.2 RRMEER Mg Alasmanhsarlpn,20.a0d he fgrding surface section

3k, there is a stripping section 3a that is located especially concentrically to the attachment section 3b

and the bonding:ghirfage.sectian ik, and that Ras: funsliendhatis crticel AeRRIING i thednyention.

The stripping section 3a thus extends from a periphery 4u of the product substrate 4 to the inner

periphery(haf4he filneramea igie aReied; fisanse il e raliniReiyeen a.thickness D of the film
frame | and the distance A is advantageously at least I%o 2 to Ito 50, especially | to 5 to Ito 25, and

preferably | to 1840:ie6lhows a RIFERHNIAPORIIQR SRawN iINFigHe M dheiside of the product
substrate 4 that makes contact with the film 3 and the side of the (jim lame | that makes contact with

the film 3 are aranged fust wsonerplane fresEheRA LT sRQWNIER FgWms & andil aigassambled on a
known film frame mounter. Figures 2 and 3 schematically show the stripping process in two

variants, fieppely shiklyradies Soesstastiofith@stipRinglediie piodudtsibsirate, 2 from the carrier
Substrate 4.

Figure 3 shows a schematic representation of the device according to the invention in the
stripping of the product substrate from the carrier substrate with a detailed view,

Figure 4 shows a schematic representation of one embodiment of the invention.

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

Figure ta shows a film frame | that is round in this embodiment at iea.sft on an inner
periphery 1i, with a film 3 mounted, especially glued, on its bottom. With a radial distance to the
inner periphery 1i of the film frame 1, within the film frame | a product substrate-carrier substrate
combination is glued on an adhesive layer 3s of the film 3 concentrically to the film {rame | (see
Figure Ib).

The product substrate-carrier substrate combination consists of a product substrate 4 that

adheres to the film 3, a carrier substrate 2, and an interconnect layer 6 that connects the product

substrate 4 and the carrier substrate 2. The diameters of the product substrate 4 and of the carrier



By delivering opposing forces Ff, or Ff1 and Ff2, and Fs, the product substrate-carrier substrate
combination and the bonding surface section 3k of the film 3, which section adheres to the
combination, are moved out of the film frame 1 in the direction of a carrier substrate holder 7. In a
kinematic reversal, the film frame | can also be moved by the force Ff by means of a film frame holder
that is not shown, for example a robot arm. The force is transferred from the carrier substrate
holder 7 to the carrier substrate 2 via vacuum paths 8 that have been machined into the surface of the
carrier s%ggruatt% 0';%%27@%?‘]; vi a,va ULéln? means l%hat is connec edt to them %nd that'éi's nlot shown.
The carrier SUDStFAte older 7-1s anchore !seecﬁre\')‘/: 5o HRGREuCt sl f \)5!&‘7,5% “'ﬂéfﬁing of the
carrier sqlqstkrate 2 can take Iag&rar}?eefhanically, for example by clamping, or electrostatically. The
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force Ff acting on the film frame I ~'as shown in Figure 2 - can act uniformly distributed as a superficial

force on the ﬁlml'ﬁ mi’:ﬁ ISSCCE ﬁ@%&tQFﬁ”lP cmge%[ .I;Qc 'grrl%ut%taﬂilgss gts 151 Iero a tcrill%u%%rg%r ?Yllj Hﬁgrate 2.
takes place from the edge by way &t deformation of the stripping section 3a, as'Is SHOWN enlarged in

ihe detalledGRISTAMAN oL M IS &ed DSHPHAR ThiR SCATSALARIC RIS JOTeR ki e force can

be delivered in spots distributed on the periphery Of the film frame | ér can be intro uced distributed by

a fim ram&ARIEShnee dtiliesemnomima g IS 2yihe IRGeAUBARR R IMe ReffRhery of

the film frame [I'is different, specifically the force Ffl is greater than the force 1742 on thé opposite side

S0 that thedRaFUCHRMRSIAIR 2dSRHIBRSALAG ANLIERIGS AN WRIGHINSIIRASE TG KU is delivered.

The holding means for delivering the force into the film frame ['must therefore be made to allow tipping

of the filmf@me; bection BAEHRIQAMELSURSIRIAK RIRIPAISS Y BRINGRIAR L PERAYAS I AN Rlastic
manner that is similar to the film 3 and is thus detached from the product substrate-carrier substrate
combinatigRdH@R Y-SR OB IS8E AR has a function that is critical according to the invention. The
stripping section 3a thus extends from a periphery 4u of the product substrate 4 to the inner
periphery 11 of the film frame, here labeled distance A. The ratio between a thickness D of the film
frame | and the distance A is advantageously at least | to 2 to | to 50, especially 1 to Sto | to 25,
and preferably 1 to 19to | to 10.

In the initial position shown in Figure 1b, the side of the product substrate 4 that makes
contact with the film 3 and the side of the {ilm frame 1 that makes contact with the film 3 are
arranged flush in one plane E. The parts shown in Figures 1a and Ib are assembled on a known film
frame mounter.

Figures 2 and 3 schematically show the stripping process in two variants, namely shortly
after the start of the stripping of the product substrate 2 from the carrier substrate 4.

By delivering opposing forces Ff, or Ffl and Ff2, and Fs, the product substrate-carrier
substrate combination and the bonding surface section 3k of the film 3, which section adheres to the

combination, are moved out of the film frame 1 in the direction of a carrier substrate holder 7. Ina

kinematic reversal, the film frame [ can also be moved by the force Ff by means of a fitm frame



According to Figure 4, the solvent reservoir 20 is arranged on the carrier substrate 2 such that
immersion of the product substrate-carrier substrate combination in the position of the product
substrate-carrier substrate combination exposed to a force is enabled. The solvent reservoir 20 is
attached annularly in this case to the periphery of the carrier substrate 2, especially to form a seal, so
that the force can be delivered, as before, within the solvent reservoir 20 to the carrier substrate 2. The
three can also be delivered alternatively to the solvent reservoir 20, for example when the solvent
reservoir, Z%m & gcr;]%qsh %PP fl;gl\ég tQie0 {rler substrate 2. An outer peripheral wall 21 of the
solvent reserv0|r extends at least 28 f4r'as’a p1ane formed by the product substrate 4 so that the
o b o B b R R B B e e
can be dissolve e Solvent 22. Ac vantageouslli/, the outer periphera walfT Extends' beyond the

plane formeg e RBEUEL LRSAIR AN ARL 38 91 AR (I A, S0 Rl gwen g oraton.

escape of the solvent 22 from the solvent reservoir 20 is avoided as much as possibl

measure,SURRATRSUBRING SIRatAIY PREINCH9hINE n&eguﬁkﬁ.unfér&ﬁt?lé from. theicaider gubstrate 2,

by the interconnect layer 6 being dissolved from the periphery 4u of the product substrate 4 and the

product sybstratad-heing.casefwiydifted by the tensile force applied to the periphery 4u deforming the
film 3. The deformation of the film 3 causes a trough 9. The delivery of a fluid Il into the trough 9 is

made for for transenission,ofiraeustic waKesiuirasasnde. MegasRupdLYiddheufivn 3, intpdhespivent 22
located opposite the film 3 and into the product substrate-carrier substrate combination by means of

an acoudiicclwayingenesatingstngalls, here an acoustic transmitter 10. The solvent 22 acts in an
accelerated manner on the interconnect layer 6 by the delivery of sound from the edge so that the
return force of thigefilre38 ifi dtrin diseciofilof thenéilm frashevhcanfieireducad andidlostiipping is
supported, especially for radially symmetrical stripping according to Figure 2. The delivery of
sound catigesitrd malequidsof thesovibntid? feavibrate fhestitingipioa\vitabiom;dhist eddsde distinct
acceleration of the dissolution of the interconnect layer 6.
from the carrier substrate 2 takes place from the edge by way of deformation of the stripping section
3a, as is shown entarged in the detailed representation in Figure 2. The force Ff1 is identical here to
the force F£2. The force can be delivered in spots distributed on the periphery of the (ilm frame | or
can be introduced distributed by a film frame holder.
In the embodiment shown in Figure 3, the force distribution on the periphery of the filin
frame | is different, specificaily the force Ff1 is greater than the force F12 on the opposite side so
that the product substrate 4 is stripped first on the side on which the greater force FI1 is delivered.
The holding means for delivering the force into the film frame | must therefore be made to allow
tipping of the {ilm frame {.
The product substrate 4 promotes stripping since it behaves in an elastic manner that is
similar to the film 3 and is thus detached from the product substrate-carrier substrate combination

step by step from its edge.

According to Figure 4, the solvent reservoir 20 is arranged on the carrier substrate 2 such



The solvent 22 is advantageously matched selectively to the interconnect layer 6, and the adhesive
layer 3s cannot be attacked by the solvent 22. EVG 19341-EP ih08 Device and Method for Stripping a
Product Substrate from a Carrier Substrate Reference Symbol List ADistance Thickness Plane

that immersion of the product substrate-carrier substrate combination in the position of the product
substrate-carrier substrate combination exposed to a force is enabled. The solvent reservoir 20 is
attached annularly in this case to the periphery of the carrier substrate 2, especially to form a seal, so
that the force can be delivered, as before, within the solvent reservoir 20 to the carrier substrate 2.
The force can also be delivered alternatively to the solvent reservoir 20, for example when the
solvent reservoir 20 is attached nonpositively to the carrier substrate 2. An outer peripheral wall 21
of the solvent reservoir 20 extends at least as far as a plane formed by the product substrate 4 so that
the solvent 22 in the solvent reservoir 20 reaches at least as far as the interconnect layer 6, and the
latter can be dissolved by the solvent 22, Advantageously, the outer peripheral wall 21 extends
beyond the plane formed by the product substrate 4 almost as far as the film frame 1 so that even
during rofation, escape of the solvent 22 from the solvent reservoir 20 is avoided as much as
possible.

This measure supports stripping, especially peeling of the product substrate 4 from the
carrier substrate 2, by the interconnect layer 6 being dissolved from the periphery 4u of the product
substrate 4 and the product substrate 4 being carefully lifted by the tensile force applied to the
periphery 4u deforming the film 3.

'The deformation of the film 3 causes a trough 9. The delivery of a fluid 11 into the trough 9
ts made for for transmission of acoustic waves (ultrasound, megasound) via the film 3 into the
solvent 22 located opposite the film 3 and into the product substrate-carrier substrate combination
by means of an acoustic wave generating means, here an acoustic transmitter 10. The solvent 22
acts in an accelerated manner on the interconnect layer 6 by the delivery of sound from the edge so

that the return force of the film 3 in the direction of the {ilm frame 1 can be reduced and/or stripping
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Film frame lilnner periphery 2Carrier substrate Film 3aStripping section 3bAttachment section
3kBonding surface section 3sAdhesive layer

is supported, especially for radially symmetrical stripping according to Figure 2.

The delivery of sound causes the molecules of the solvent 22 to vibrate, resulting in
cavitation; this leads to distinct acceleration of the dissolution of the interconnect layer 6.

‘The solvent 22 is advantageously matched selectively to the interconnect layer 6, and the

adhesive layer 3s cannot be attacked by the solvent 22.
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4Product substrate 4uPeriphery 6Interconnect layer 7Carrier substrate holder 8Vacuum paths 9Trough
10Acoustic transmitter

EVG 19341-EP ih08

Device and Method for Stripping a Product Substrate from a Carrier Substrate

Reference Symbol List

A Distance

D Thickness

E Plane

| Film frame

li Inner periphery
2 Carrier substrate
3 Film

3a Stripping section

3b Attachment section

3k Bonding surface section
3s Adhesive layer

4 Product substrate

Au Periphery

0 Interconnect layer

7 Carrier substrate holder
8 Vacuum paths

9 Trough
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11Fluid 20Solvent reservoir 21External peripheral wall 22Solvent EVG 19341-EP ih08 Device and
Method for Stripping a Product Substrate from a Carrier Substrate Claims

10 Acoustic transmitter

il Fluid

20 Solvent reservoir

21 External peripheral wall
22 Solvent
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I. Device for stripping a product substrate (4) from a carrier substrate (2) connected to the product
substrate (4) by an interconnect layer (6) by means of a flexible film (3) that is mounted on a film frame
(1) and that comprises an adhesive layer (3s) for holding the product substrate (4) in a bonding
surface section (3k) of the film (3), the film (3) being mounted on the film frame (I) in an attachment
section (3b) of the film (3) that surrounds the bonding surface section (3k), and the film (3) comprising
a stripping section (3a) that is located between the bonding surface section (3k) and the attachment

section (3b), characterized in that the device has stripping means for effecti%gg ﬁt%oﬁlrg%oght%e
product substrate (4) from the carrier substrate (2) from a periphery (4u) of %ro & f'subdtrate (4).

2. Device according to Claim 1, wherein in addition to the stripping means, there is a connection
release means for at least partially detaching the connection between the carrier substrate (2) and the

Do Substate (S IR ARGNE A L RNE IR Qo T ROV S AGE QAR L0 Ol 2
wherein the connection release means COH? I‘?S means especially a'so ven 52) that

selectively dissolves the interconnect layer, for at least partial detachment of the interconnect layer (6).
4. Device according to IClaim 2, wherein the connection release means comprises mechanical
separating means, especially a blade for cutting Ehf‘(?lﬁgh the interconnect layer (6), for at least partial
detachment of the interconnect layer (6). 5. Device according to Claim 2, wherein the connection
release means comprises a UV light source for at least partial detachment of the interconnect layer
(6). 6. Device according to claim 2, wherein the connection release means is made to act

especially exclusivrlidp thereyng SHHeRERRERE @Ylrom a carrier substrate (2) connected to the

product substrate (4) by an interconnect layer (6) by means of a flexible film (3) that is mounted on
a film frame (1) and that comprises an adhesive layer (3s) for holding the product substrate (4) in a
bonding surface section (3k) of the film (3), the film (3) being mounted on the film frame (1) in an
attachment section (3b) of the film (3) that surrounds the bonding surface section (3k), and the film
(3) comprising a stripping section (3a) that is located between the bonding surface section (3k) and
the attachment section (3b), characterized in that the device has stripping means for effecting a
stripping of the product substrate (4) from the carrier substrate (2) from a periphery (4u) of the
product substrate (4).

2. Device according to Claim 1, wherein in addition 1o the stripping means, there is a
connection release means for at least partially detaching the connection between the carrier
substrate (2) and the product substrate (4) caused by the interconnect layer (6),

3. Device according to Claim 2, wherein the connection release means comprises fluid
means, especially a solvent (22) that selectively dissolves the interconnect layer, for at least partial
detachment of the interconnect layer (6).

4. Device according to { Claim 2, wherein the connection release means comprises
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7. Device according to claim |, wherein the stripping section (3a) is located outside of the outer contour
of the product substrate (4) and/or adjoins the bonding surface section (3K).. 8. Device according
to Claim 2 or 3, wherein to expose the interconnect layer (6) to the fluid means, for holding the fluid
means there is a solvent reservoir (20) that is fastened, especially sealed, to the carrier substrate or a
carrier substrate holder (7), the top edge of the reservoir extending at least as far as the plane formed
by the product substrate (4). 9. Device according to claim I, wherein stripping results by a force
Fs that acts on the carrier substrate (2) and a force Ff that acts on the film frame (1) and that is
directed HgEBH e s eans, apepsabiceideoRIiny toecumed, Unarerotechiay 30 eals s
stretcheq by the fqrce Fs and th? force Ff in the stripping section (3a). II. Device according to
Claim 9 or" U,’Wf?il‘fﬁ‘ﬁ‘ B5Y¢ t?f:s“gﬁ'&‘fﬁ'ée%tl%eﬁ?(’gan cause displacement of the film frame (1)

lative to th | bstrate (2), in thi ithin the film f Dat h (9). bein ed that
laive o e crl SR 2) DoV U et ) s Loueh 9 b o

has acoustic wave genérating means, especially n Igféttrough

(9) and an qgglllgtia %%‘r;}srnlj{titni r dg&? }g,mm er 1%' 591%‘% gp;e“géig e,§!3I‘),( {ggr transmission of acoustic waves to
the produc? substrate andfor the SoNvent féséi B Betice ‘a cording to claim 1herein stripping of

the product subgtiai, (£) (8 HACA SAESNUEAIA oA G RRTBDRD &4kl Msetedypt substate (4

to the center (4z) of the productsubstrate

especially exclusively in the region of the periphery (4u).

7. Device according to claim 1, wherein the stripping section (3a) is located outside of the
outer contour of the product substrate {4) and/or adjoins the bonding surface section (3k).

8. Device according to Claim 2 or 3, wherein to expose the interconnect layer (6) to the
fluid means, for holding the fluid means there is a solvent reservoir (20) that is {astened, especially
sealed, to the carrier substrate ot a carrier substrate holder (7), the top edge of the reservoir
extending at least as far as the plane formed by the product substrate (4).

9. Device according to claim 1, wherein stripping results by a force Fs that acts on the
carrier substrate (2) and a force F{ that acts on the film frame (1) and that is directed against the
{orce Fs.

t0. Device according to Claim 9, wherein the film (3) can be stretched by the force Fs and
the force Ff in the stripping section (3a).

i 1. Device according to Claim 9 or 10, wherein the force Fs and the force Ff can cause
displacement of the film frame (1) relative to the carrier substrate (2), in this way within the film
frame (1) a trough (9) being formed that has acoustic wave generating means, especially formed
from a fluid (11) that can be held in the trough (9) and an acoustic transmitter { 10) immersed into

the fluid (11), for transmission of acoustic waves to the product substrate and/or the solvent (22).



13. Device according to claim I. wherein the product substrate (4) is made to adhere to the film (3)
during the stripping process. 14. Method for stripping a product substrate (4) from a carrier
substrate (2) connected to the product substrate (4) by an interconnect layer (6) by means of a flexible
film (3) that is mounted on a film frame (1) and that comprises an adhesive layer (3s) for holding the
product substrate (4) in a bonding surface section (3k) of the film (3), the film (3) being mounted on the
film frame (1) in an attachment section (3b) of the film (3) that surrounds the bonding surface section

(3k), and the fil rlsm a strippin o] tha ocated between the bonding surface

sectic?r? (3k)earltg1 %hsg%\t e, ”§et8 (EH 3 )Wiﬁﬁgpe? péﬂgp %Bﬁ%‘g Al Fﬁfé’k?f)efrom the
b trat d t bstr iS caus the stripping

means.  SORQUIR O BRGNS IR L3 RGYEIR GO B SR ol USHSHe (0 takes

place con eqnc ,4% from the periphery (4u) of the product substrate (4) to the center (4z) of the
product substrate

13. Device according to claim |, wherein the product substrate (4) is made to adhere to the
film (3) during the stripping process.

14, Method for stripping a product substrate (4) from a carrier substrate (2) connected to the
product substrate (4) by an interconnect layer (6) by means of a flexible film (3) that is mounted on
a film frame (1) and that comprises an adhesive layer (3s) for holding the product substrate (4) in a
bonding surface section (3k) of the {ilm (3), the film (3) being mounted on the film frame (1) in an
attachment section (3b) of the film (3) that surrounds the bonding surface section (3k), and the filin
(3) comprising a stripping section (3a) that is located between the bonding surface section (3k) and
the attachment section {3b), wherein a stripping of the product substrate (4) from the carrier
substrate (2) from a periphery (4u) of the product substrate (4) is caused by the stripping means.

15. Method according to Claim 14, wherein the stripping of the prolduct 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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