Device and Method for Stripping a Wafer from a Carrier Specification The invention relates to a
device according to claim 1 and a method according to claim 14 for stripping a wafer from a carrier.
The back-thinning of wafers is often necessary in the semiconductor industry and can take place
mechanically and/or chemically. For purposes of back-thinning, in general the wafers are temporarily
fixed on a carrier, there being various methods for the fixing. As carrier material, for example, films,
glass substrates or silicon wafers can be used. Depending on the carrier materials used and the

interconnect layer used bgtweernte\canie ranshipevalievadifferentroethads for dissolving or
- destroying the interconnect layer are known, such as, for example, the use of UV-light, laser beams,

temperature action or solvents. Stripping increasingly constitutes one of the most critical process
steps since thin substrates with substrate thicknesses of a few m easily break during stripping/peeling
or are damaged by the forces that are necesSgayifiostibe stripping process. - Moreover, thin
substrates have hardly any stability of shape or none at all and typically curl without support material.
During handling of the back-thinned wafer, therefore, fixing and support of the wafer are essentially
indispensable. DE 10 2006 032 488 B4 describes a method for heating the bonding substance by
means of laseFlightditecoriaesting dotionrofdhingomding sulbstanuethsingecnalinglivddiinyi the
associated considerable temperature increase to 400 to 500C. Thus, the problem of heating the entire
wafer stacki{spegherel0ban]} msoived. At least the edge region and - due to good thermal conduct iv
tY of the wafer material - also the region adjacent to the edge region are, however, subjected to a
considerable {Em peckitnierimgebwelcThie piioblesrritent is thisteaheowmBighnm g desipantgre tkedient.
Therefore, the object of this invention is to devise a device and a method to detach a wafer from a
carrier aksonddutrisetlvelydas pussipally. For purposes of back-thinning, in general the wafers are

temporarily fixed on a carrier, there being various methods for the fixing. As carrier material, for
example, films, glass substrates or silicon wafers can be used.

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

Stripping increasingly constitutes one of the most critical process steps since thin substrates
with substrate thicknesses of a few um ecasily break during stripping/peeling or are damaged by the
forces that 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 the back-thinned wafer, therefore, fixing and support
of the wafer are essentially indispensable,

DE 10 2006 032 488 B4 describes a method for heating the bonding substance by means of
laser light, the connecting action of the bonding substance being neutralized by the associated
considerable temperature increase to 400 to 500°C. Thus, the problem of heating the entire wafer

stack (see there: [00211]) is solved. At least the edge region and - due to good thermal conductivity



This object is achieved with the features of a first aspect of the invention as defined in claim 1 and a
second aspect of the invention as defined in claim 13. 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 combination. The invention is based on the idea of

devisingaglevigewithwhich HRRiNg is.anablechatA dernpstae Phiesadhen3506Hdias een found

that the temperature ranges above 350C can be harmful to the wafer. For higher temperatures,

MOreoVgs, RFS-RNERDLISIRAHIRE SOTThaL g HeNiceiaarerdin g-qithe iBypBiand ofidikes less energy
to detach the wafer from the carrier. According to the first aspect of the invention, there is provided

a device for sttipgingra walss;fony meanienthatiisicaaniecteddadhenvaleicby @wintergonnaeilayer
with: a receiving means for accommodating a carrier-wafer combination consisting of the carrier and

the wafap R £enrectionraleaseineansdelrsiydocing the connection provided by the interconnect layer
between the carrier and the wafer, and stripping means for stripping the wafer from the carrier, or for

stripping the canriiesijridhehwatarvithaketietizedin thatdhecofiecivemideasdsisans claira) is made
to work in a temperature range from 0 to 350C, b) comprises fluid means, namely a solvent that
selectivendissebsad Hgcinterdonnechtayers fefidatdckiagntha.inidrooagect|dydreadelelopments

of the invention are given in the dependent claims. The framework of the invention also

encompasses all combinations of at k:as'E 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 combination.

The invention is based on the idea of devising a device with which stripping is enabled at a
temperature of less than 350°C. It has been found that the temperature ranges above 350°C can be
harmful to the wafer. For higher temperatures, morcover, more energy s required so that the device
according to the invention requires less energy to detach the wafer from the carrier.

| According to the first aspect of the invention, there is provided a device for stripping a
wafer from a carrier that is connected to the wafer by an inferconnect layer with:
- a receiving means for accommodating a carrier-wafer combination consisting of the carrier

and the wafer,

- a connection release means for unfixing the connection provided by the interconnect layer
between the carrier and the wafer, and

- stripping means for stripping the wafer from the carrier, or for stripping the carrier from the

wafer,



c) has a working chamber that is made to accommodate a peripheral sector of the side edge of the
carrier-wafer combination. According to the second aspect of the invention, there is provided a method
for stripping a wafer from a carrier that is connected to the wafer by an interconnect layer with the
following steps: accommodating a carrier-wafer combination consisting of the carrier and the wafer on
a receiving means, unfixmg the connection provided by the interconnect layer between the carrier and
the wafer by a connection release means, and stripping the wafer from the carrier, or for stripping the
carrier from the;watgrpy stripping means, wherein the connection release means a) works in a
temperature range from 0 to 350C, b) comprises fluid means, namely a solvent that selectively
dissolves.theiptersonneast laysls for detaching the interconnect layer and c) has a working

chamber that is made to accommodate a peripheral sector of the side edge of the carrier-wafer
combination. ) is made to work in a temperature range from 0 to 350°C,
| b) comprises fluid means, namely a solvent that selectively dissolves the interconnect layer,
for detaching the interconnect layer and
¢) has a working chamber that is made to accommodate a peripheral sector of the side edge
of the carrier-wafer combination.
According to the second aspect of the invention, there is provided a method for stripping a
wafer from a carrier that is connected to the wafer by an interconﬁect layer with the following steps:
- accommodating a carrier-wafer combination consisting of the carrier and the wafer on a
receiving means,
- unfixing the connection provided by the interconnect layer between the carrier and the wafer
by a connection release means, and
- stripping the wafer from the carrier, or for stripping the carrier from the wafer by stripping
means,
wherein
the connection release means
a) works in a temperature range from 0 to 350°C,
b) comprises fluid means, namely a solvent that selectively dissolves the mterconnect layer,
for detaching the interconnect layer and
¢) has a working chamber that is made to accommodate a peripheral sector of the side edge

of the carmer-wafer combination.
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The device according to one embodiment of the invention for stripping a wafer from a carrier that is
connected to the wafer by an interconnect layer can be characterized by the following features: a
receiving means for accommodating a carrier-wafer combination consisting of the carrier and the
wafer, a connection release means for unfix ngparticular breaking the connection provided by the
interconnect layer between the carrier and the wafer, and stripping means for shipping the wafer from
the carrier, or for stripping the carrier from the wafer, the connection release means being made to

workin a tempﬁ{@%ﬁé@rae&if&qrg 2, 19350hh SaRRGIRYY oM 1g#R:20QCx rsirsably frankéd tp 80C,

and more preferably at ambient temperature. Furthermore, according to another embodiment of

the invention. @amethnsdacstrming. - WATeh findamsactian thatds,eennactad:ta themvaigiRynan
interconnect layer can have the following steps: accommodating a carrier-wafer combination

consistipg:efihe carrier and the wafer on a receiving means, unfixing, in particular breaking the
connection provided by the interconnect layer between the carrier and the wafer by a connection

release.means, @p8lving means for accommodating a carrier-wafer combination consisting of the carrier
and the wafer,
- a connection release means for unfixing, i particular breaking the connection provided by
the interconnect layer between the carrier and the wafer, and
- stripping means for stripping the wafer from the carrier, or for stripping the carrier from the
wafer, |

the connection release means being made to work in a temperature range from 0 to 350°C,
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stripping the wafer from the carrier, or for stripping the carrier from the wafer by stripping means. the
connection release means working in a temperature range of up to 350C, especially from 10 to 200C,
preferably from 20 to 80C, and more preferably at ambient temperature. A wafer is defined as a
product substrate, for example a semiconductor wafer, which conventionally is thinned to a thickness
of between 0.5 um and 250 um, the trend being toward thinner and thinner product substrates. The
carrier is, for example, a carrier substrate with a thickness of between 50 1.1M and 5,000 Pm. The
intercormpatiddyefroan e an 2@R€sipesftobéxdnple2d solubiCadhdsivere speicialiyaathenthisptastic,
which is applied, for example, selectively in an edge region of the carrier-wafer combination, especially
in an edgemorerfrom 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
fiuoropolymer Fpréferadis: Fediofing to alpidarecalhidinetadishs asjsatpnlyesuidiol RicktipRingspecially a
spinner chuck for accommodating the carrier-wafer combination, especially by means of negative
pressureafor Exarnphetsudhen peahscdwsiée e stritb Avcupstarerpetivaryr ssmbetraiiieillowmng
accommodation, for example by lateral clamps, is conceivable. The stripping means can be an
upper stibtrate receiver, for example a release chuck, preferably by application of negative pressure,
for example suction paths, holes or suction cups. . In one advantageous embodiment of the
invention, it is SEOWERAMIEHBE thS BHRNBAEREITPRIBHEE M &ARE TE 1 A dlte SHBTR cseHsalFiRitAb ¢t heating.
In this way, it is possible to omit any heating means. In another advantageous embodiment of the
invention it is PreRHdEE tHdtthe connection release means comprises fluid means, especially a solvent
that selectively dissolves the interconnect layer, for detaching the interconnect layer. Chemical
dissolution of HELHESrdBMIEEYEF qg@%@@iﬁﬂ%ﬁ%ﬁ%%@vﬁ?éﬁ@ﬁ%‘}%ﬁﬁﬁg E6P¥EEPonding
material choice, dissolution can als?i take place ver%tguickly, espscially when only edge regions of the

wafer are provifettWithaaA RtYEEH AL ATEREFIO8 RSP E S8 eMi%an act very quickly from the side. In

this way, perforations in the garrier substrate and/or product substrate_.can be omitted. . .
¥ P st%pplq}g the wa%er E‘rom ﬂe camter, or for stpping t?le camaer ﬁ%m the wg%er %y stripping

means.
the connection release means working in a temperature range of up to 350°C, especially from 10 to
200°C, preferably from 20 to 80°C, and more preferably at ambient temperature.

A wafer is defined as a product substrate, for example a semiconductor wafer, which
conventionally is thinned to a thickness of between 0.5 um and 250 um, the trend being toward
thinner and thinner product substrates.

The carrier is, for example, a carrier subsfrate with a thickness of between 50 pm and 5,000

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-wafer
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 exampie a fluoropolymer, preferably Teflon.



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 fast separation of the wafer from the carrier
is possible. A combination of mechanical separation means 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

bined wit i h ' { . diment with fluid
combined wl er&%}%géﬁi%ts?! ésge&h? ANIERN 3TRALR %ﬁg@gﬁa %’frgé%{eéggﬁﬁépo iment with 1iul

means. To the exten € connecton release means IS ) exclusively from one

side edge g the sarerwater combinatian..Actionan s WRferARdIqL e saytier from the top and/or

. bottom, especially the inside region of the wafer that lies within the side edge, can be omitted.

There hging a rofation meansiiarialalion aftheserrarwafer comhination makes #ogsible to omit an

arrangement of the connection release means over the entire periphery of the carrier-wafer

combinglign,RR¢ partiakartian;endheRssiphery of the carrier-wafer combination is sufficient.
Advantageously, the connection release means has at least one release device that encompasses the

side edge, struglc esppaiaiH@Rsha IRCAIIRLMERIRRRER B ESIIRRIMRARR RIRIGrably forming a
seal. By the release device encompassing the side edge of the carrier-wafer combination, especially

effectivg,afigyan e intemosneshkiaxanisars siblexMoresvaioatelerse devieads ¢grd to protect
the wafer, especially to protect the side edge. Furthermore, the measure of encompassing can prevent

the fluid meang, Eamemergiradomdhemtaleaseedaviaar the bYight intensityfresadeingdest. When
using mechanical separating means, possible impurities are prevented from escaping from the release

device angddsemmaantaminatiag:thiciwalaholiieigigasetievies, can padivhdn bhhapaekifigross-section
in one advantageous configuration. To the extent the connection release means, especially the
releasemexice, has a working chamber that is preferably sealed to the vicinity, the aforementioned
advantages can be still better implemented, especially when using fluid means. In another
advantageouskcandifyaratiomobtoad ardotionerit id prolidadi dhatt thenvarldh ghahthentoanistinade to
accommodate a peripheral sector of the side edge of the carrier-wafer combination.

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 wafer, and, with the corresponding material choice, dissolution can also

take place very quickly, especially when only edge regions of the wafer are provided with an

interconnect layer, so that the solvent can act very quickly from the side. In this way, perforations in

the carrier substrate and/or product substrate can be omitted.

In one alternative embodiment of the invention, it is provid'ed that the connection release

means comprises mechanical separating means, especially a blade for cufting through the

interconnect layer, for detaching the interconnect layer. In this way, especially fast separation of the

wafer from the carrier is possible. A combination of mechanical separation means and fluid means

15 also conceivable.

In another alternative embodiment of the invention, it is provided that the connection



Advantageously, the working chamber extends only slightly over the side edge of the carrier-wafer
combination in the direction of the center of the wafer, especially up to the receiving direction [sic] on
the carrier side and up to the stripping means on the wafer side. Advantageously, the stripping
means are made able to rotate, especially are driven by means of the rotary receiving means. To
the extent the connection release means has detergents for cleaning the wafer, at the same time with
stripping of the wafer, the latter can be cleaned at least in the region exposed to the interconnect layer.

The melhod aceording.(o:he JHORIANIS IARERIANNG NSreoNGLIAyRL I g gegien of one
n ea

side edge of the carrier-wafer combination Is ma esive and in one inner region, formed

especially iR JuasoRaly e PLRIRSaRN kNG oAt SR IgalR. S ade less

adhesive to nonadhesive at least in the direction of the wafer. Other advantages, features and
details Qf hednvension wilkhecome apparent from the following description of preferred embodiments
and using the drawings. Figure | shows a schematic of the device according to the invention in a

first process stepRCCALAINGOLRRIAVEMIBRE meahidUIgdeSiOWSapechanalia.ofihe dgyiggeaccording

to the invention in a second process step according to the invention; Figures 3a, 3b, 3c show a

schemagig.dataibyiawcaiibeelaaseBrucemasaRidingme MednHRNGoRITARECRAJRIASESS Step

according to the invention; Figures 4 shows a schematic detail view of the release device .
accordipgiterthayerpendmaibirdipsecass stem3aaer dinglie thRHAMBRHRR cdge, Kigle S shows a

schematic of the device according to the invention in a cleaning step for cleaning a carrier according to
the inveptipgand

There being a rotation means for rotation of the can*ier—wéfer combination makes it possible
to omit an arrangement of the connection release means over the entire periphery of the carrier-
wafer combination, and partial action on the periphery of the carrier-wafer combination .is
sufficient.

Advantageously, the connection release means has at least one release device that
encompasses the side edge, struck especially on the receiving means and/or the stripping means,
preferably forming a seal. By the release device encompassing the side edge of the carrier-wafer
combination, especially effective action on the interconnect layer is possible. Moreover, the release
device is used to protect the wafer, especially to protect the side edge. Furthermore, the measure of
encompassing can prevent the fluid means from emerging from the release device or the UV light
intensity from being lost. When using mechanical separating means, possible tmpurities are
prevented from escaping from the release device and from contaminating the wafer. The release
device can be made U-shaped in cross-section m one advantageous configuration.

To the extent the connection release means, especially the release device, has a working

chamber that is preferably sealed to the vicinity, the aforementioned advantages can be still better



Figure 6 shows a schematic of the device according to the invention in one alternative embodiment.

In the figures, the same components and components with the same function are identified with the
same reference number. Figure 1 shows - roughly in the middle - a carrier-wafer combination 21
that consists of at least one wafer 4 and a carrier 1, and that is held on a receiving means 6, especially
a chuck, in a horizontal receiving plane A that is formed by the receiving means. The carrier-wafer
combination 21 can also be placed, turned by 1800, on the receiving means 6, i.e., with the carrier 1

down a igﬁéﬂ@?%épé‘cﬁa}m%ﬁﬁﬁ@?ﬁmﬁﬁﬁQMination 21 is supplied by way of a robot arm that is

not shown. According to one especially advantageous embodiment, the receiving means 6 or the

device is showp relative 40, the DRKZoRiY,SRIRAL IR (RASHINY i@k@%%_&%mdpﬁﬁ%m n horizontally,

but rather has a tilt angle to the horizontal that is between 50 and 90, especially 25 to 90, preferably 45
to 90, and a¥endneie rieferabinexacthedPheral sLRECANewatRLcombinatinn- 2k ere furthermore

consists of an interconnect layer 3 and an adhesion-reducing layer 2 that is integrated into the
interconpgghianss 3, and said layer 2 is arranged in the direction of the carrier 1 in an inner region 22
of the carrier-wafer combination 21. Outside of the inner region 22, the interconnect layer 3 projects

above the adhgsigRr@dueingHavedQneanaridarigecas; afitha areemwalrr«agatfination 21. The
side edge 23 is thus an annular section, and it extends from the outside contour of the carrier-wafer

combinatiglr23.05 ebiienaacian ke he-center aftbavaoierwvaianr capbinniiop @khéraanitih from 0.1
mm to 20 mm. The wafer 4 typically has a diameter of 300 mm. The wafer 4, before supply to the

device apeendingito shentnventiondbasiusualiendesgenadithearireatfesidsteps, for example
back-thinning to a thickness of 0.5 um to 250 urn. The canier-wafer combination 21 rises above the
receiving meangwaaideasignbundifpnsideadge: 25d¢ hblceceiting capandl§ acdardinglyiasa smaller
diameter than the carrier-wafer combination 21 or the wafer 4 and/or the carrier 1. The
carrier-aiderroambinatian: 2deimdixed on the receiving means 6 by negative pressure in the
conventional manner, the receiving means 6 being able to rotate by way of a drive motor 5 and a drive
shaft 5w that cinthe etgethalrecsivig medosGrisdhrchdsideangstos B cleaning the wafer, at the
same time with stripping of the wafer, the latter can be cleaned at least in the region exposed to the
interconnect layer.
The method according to the invention is improved in that the interconnect layer in the
region of one side edge of the carrier-wafer combination is made adhesive and in one inner region,
formed especially from a fluoropolymer, preferably making contact solely with the wafer, is made
less adhesive to nonadhesive at least in the direction of the wafer.
Other advantages, features and details of the invention will become apparent from the
following description of preferred embodiments and using the drawings.
Figure 1 shows a schematic of the device according to the invention in a first process step
according to the invention;

Figure 2 shows a schematic of the device according to the invention in a second process

step according to the invention;



The drive motor 5 and the drive shaft 5w can be made as a hollow shaft with vacuum supply in order
to be able to advantageously connect the vacuum supply to the rotating receiving means 6. The
carrier-wafer combination 21 is housed in a process chamber 7, the drive motor 5 being located
outside of the process chamber 7 and the drive shaft 5w being made to penetrate an opening located
in the bottom 24 of the process chamber. There is furthennore a drain 8 in the bottom 24. Laterally
from the carrier-wafer combination 21, there is a release device 16 that extends over part of the
periphery of th ler-wafer combination 21, The release device 16.is made U-shaped in
cross-section fﬁgﬁ'tﬁéée%{aévég’gg%ogv 0 St%lgnrlg é:adseéa%gﬁ\gé) aﬁﬁ%lrgﬁﬁs% &%ﬁé’ﬁcfﬁg’ﬁtw&q%lease device 16
surrouang,gﬁggﬁi;}gagp&mpﬁ%gcgstg@% é%c'g}@ﬁi@ B%Qiﬁg%ﬁm;the carrier-wafer combination 21. The

release device extends over a circular ring segment of the carrier-wafer combination 21 and the legs

25, 26 rise abovgyihe ﬁgﬂ&z@%@%ﬁﬁﬂc&ié@@aﬁ%B@ﬁi@%&@@&@@@&%}&&g{s%@i&v@xﬁ%ﬁ‘}é‘%o”%po”ds

to the second process step of the method according to the invention. To the extent the receiving plane
A is tiltedhihiereleasedeviedigate e iagdedike an immersion bath; this greatly simplifies handling of
the device. The release device 16 can be moved by means of an actuator 18 from the release
position into anfiighial sbetiorsesoniting the fgueaddyingay bf arvinghapedlantirataesafm 29 that
projects into the process chamber 7. Above the carrier-wafer combination 21, there are stripping
means fGr&iTgTtise sprbnelFibrinvrioaierd;, the stripping means having a wafer receiver 9, here
a chuck. The wafer receiver 9 is supported on a wafer receiver actuator arm 30 with a capacity to
rotate in a wafer féce \55?%?)?%‘%%‘?2&5 dosiesraserling o e ArmEAmIn NS RESRARSE receiver support
15 beingem%q(ﬁ s an axial and radial bearing. The wafer receiver support 15 and the wafer receiver 9
are arranged with their axis of rotation flush to the axis of rotation of the drive shaft 5w or the receiving

means 6. Thesipaiibeans (ISR N SlaRG, M sHon.edns i Rt ale fpfeprated into the

wafer receiver 9 and that are made here as bellows. The suction cups 14 are connected to a pressure

line 10 thaikisieormesied-iRduwimiga vacuum means. Thus, the carrier 1 in the region of the suction
cups 14 can be sucked onto the wafer receiver 9.

Figure 1 shows - roughly in the middle - a carrier-wafer combination 21 that consists of at
least one wafer 4 and a carrier 1, and that isheld on a recei\}ing means 6, especially a chuck, ina
horizontal receiving plane A that is formed by the receiving means. The carrier-wafer combination
21 can aiso be placed, turned by 180° on the receiving means 6, i.e., with the carrier 1 down and
the wafer 4 up. The carrier-wafer combination 21 is supplied by way of a robot arm that is not
shown.

According to one especially advantageous embodiment, the receiving means 6 or the device
is shown relative to the horizontal so that the receiving plane A is no longer shown horizontally, but
rather has a tilt angle to the horizontal that is between 5° and 90°, especially 25° to 90°, preferably
45° to 90°, and even more preferably exactly 90°.

The carrier-wafer combination 21 here furthermore consists of an interconnect layer 3 and

an achesion-reducing layer 2 that is integrated into the interconnect layer 3, and said layer 2 is



Furthermore, the device according to the invention as shown in Figure 1 has a solvent line 19 that is
connected via a solvent actuator arm 31 to a solvent actuator 20 for cleaning the wafer 4 after stripping
the carrier from the wafer 4. With a sensor that is intended for distance measurement and that is
integrated into the wafer receiver 9, the stripping of the carrier | from the wafer 4 can be measured,
specifically by way of a sensor line 12. After receiving the carrier-wafer combination 21 according
to Figure 1, the wafer receiver 9 is lowered by the wafer receiver actuator 11 onto the carrier 1 until the

suction cups, Areshon thg carsier 1. . Then, a vacuum is applied to the suction cups 14 via the
pressure line eO;lthlfé is sl éownr?%éeafr%maﬁolwmff.merﬁgﬁg Sl fsrerreTRRier rdmiignatically

comectegjahe eAUTSRARIS MDA SEENIIG MRS 6 50 halby the dive motor 5

rotation of the receiving means 6, of the wafer receive thie Carrer-warer compiiation 21 that

is locatedbirohetieengean brirfiariadvRatalianisBRoVrThy e Iy ﬁ%%%vaﬁ%ﬁfgrmaﬂve'y, rotation
imite

can take place intermittently, especially by alternate pivoting motion with a angle between 90

and 360, aribhyatiddtpiraitdronotienutiidaeriphesy vl theisarie-walsheambinatign2 Lwil.be more or
less completely detectable by the release device 16. During continuous rotation, a rotary shaft can

be advantdg&sushipdiidedior-safphotobthaiwaltritreceiigridioo thermressuna ime.Ahand the sensor
line 12. Then, the release device 16 is moved by the release device actuator 20 into the release
position tﬁ’ﬁt‘%}%ﬁ%ﬂ‘ﬁiﬂ‘%m@@%@{hm is also shown in an enlarged extract located at the top right
in Figure 2. hen, the solvent 34 is delivered via the fluid line 17 into the working chamber 28 of

the release devids Y&l R SRRV En s Aeinas B e Brfcovmtion dantsrebnnedirkoper 3 in the

region of ésigrgagg&%ss sa'f'(% IBeadsEt di sggglutj-on of the interconnect layer 3 from the side. The
working chamber 28 can be Sealed by REHTHLPTRHE ElckRes yl ice TB0dSfeally of the legs 25 and

20 wih their faog SR af AAMIRHIC1RElBALCIRERE gL G E1AGPENEI g 0o sealed to

edge 23. The receiving means 6 accordingly has a smaller diameter than the carrier-wafer
combination 21 or the wafer 4 and/or the carrier 1.

The carrier-wafer combination 21 is fixed on the receiving means 6 by negative pressure in
the conventional manner, the receiving means 6 being able to rotate by way of a drive motor 5 and a
drive shaft Sw that connects the receiving means 6 to the drive motor 5,

The drive motor 5 and the drive shaft 5w can be made as a hollow shaft with vacuum
supply in order to be able to advantageously connect the vacuum supply to the rotating receiving
means 6.

| The carrier-wafer combination 21 is housed in a process chamber 7, the drive motor 5 being

located outside of the process chamber 7 and the drive shaft 5w being made to penetrate an opening

located in the bottom 24 of the process chamber.
There is furthermore a drain 8 in the bottom 24,

Laterally from the carrier-wafer combination 21, there is a release device 16 that extends



Sealing is conversely not critically necessary, but leads to cutting down on the solvent 34. The
progress of dissolving of the interconnect layer 3 in the region of the side edge 23 is shown in Figures
3; 3b and finally 3c. When almost complete dissolution of the edge region of the interconnect layer
3 that is shown in Figure 3c as far as the adhesion-reducing layer 2 is achieved, the wafer 4 is raised
off the carrier 1 by the suction cups 14 made as bellows, since the adhesion-reducing layer 2 does not
apply sufficient adhesive force compared to the drawing force that is acting due to the suction cups 14.
The sen easures the distance of the carrier e wafer receiver 9 establishes that the
Pt bR R MR B A e

: r :
carrier 1is s]rbrlppe m'the“wafer 4 (see Figure to the working

chambersg,can 86 SIPRGLATE 0356 ARVIER 4G &%{&@&M%%%%ﬂ;@@ﬁé%%eVe‘Ce actuator

20 into the initial position shown in Figure 5. en, the carrier 1 is raise e warfer receiver

actuator del it osderdaranablesiganingLbthenalerd Remeana albeReNent ingksubhe solvent 37

that has been applied by way of the solvent line 19 is removed after the wafer 4 is cleaned by rotation

of the waferiae Then; theiwwaieeduarheistpplieg Bpadabotarma-te-addiicpabiauises and process
steps, and the device according to the invention can be loaded with a new carrier-wafer combination

21.  Fiplesse Sdwiscohe gltbe iitvdse Rbpdimategfotignd ¢hats shosarilifiptoctherihdention that is
suitable for processing a carrier-wafer combination 21 that has been applied to a foil 38 as described
in princiflEsERpEs o hepreopd prsatisten e fiirashdreraripaiviths irapnd @oThsermeikeigtiateral access
to the carrier-wafer combination 21 in the above-described manner difficult. ~ Therefore, in the
embodin&fit 4B %Qﬁﬁh %ﬁ EELEHRS FstAceRarBY fRes Bieomdratecra ey dusaralinsupported
solvent lip with output.41 that is located in the region of the side edge 23 of the carrier-wafer
combina%llogrﬁ%ésIlltrllmtﬁg%r%ctl}é%gesvtlgp of stripping, the interconnect layer 3 on the side edge 23 can be

exposed 0 thersgliitk 10 ARIBER DENAIST ARG ARG 50011610138 gnd the fim fame

39, the stripping means for stripping the wafer from the carrier in addition ater receiver 9 have

a film frajig seeeiv@pdRion acthefilm rame receiyebAs is.iaced-Ratwesn 158 wafelfeceiver 9 and

the wafer receiver actuator arm 30 and is connected to the vacuum that prevails onthe pressure line
10. The fim frapreceeceiveb4d2’ has suction cups 43 that can suction the film frame 39 and that are
located on the periphery of the film frame receiver 42.

Above the carrier-wafer combination 21, there are stripping means for stripping the carrier 1

from the wafer 4, the stripping means having a wafer receiver 9, here a chuck.

The wafer receiver 9 is supported on a wafer receiver actuator arm 30 with a capacity to
rotate in a wafer receiver support 15 of the wafer receiver actuator arm 30, the wafer yfe,cei_ver
support 15 being made as an axial and radial bearing, The wafer receiver support 15 and the wafer
receiver 9 are arranged with their axis of rotation flush to the axis of rotation of the drive shaft Sw
or the receiving means 6.

The stripping means furthermore have elastic suction cups 14 that are integrated into the
wafer receiver 9 and that are made here as bellows. The suction cups 14 are connected to a pressure
line 10 that is connected in turn to a vacuum means. Thus, the carrier 1 in the region of the suction

cups 14 can be sucked onto the wafer receiver 9.

W



The function of the suction cups 43 corresponds essentially to the function of the suction cups 14.

In another embodiment according to the invention, the carrier-wafer combination 21 consists of a
second carrier that is analogously connected to the wafer 4 on the side opposite the carrier 1 via a
second interconnect layer. In this way, the wafer 4, for example by providing different connecting
means in the two interconnect layers and correspondingly different solvents, can be placed on another
carrier or turned without having to handle the wafer 4 in isolation. The wafer 4 is always supported by

a carrier, eitherndhgsamHend QEOXBRIRS RPN IGATIRS LENGH andMethad [ RiipRipg a Wafer from

a Carrier Legend AReceiving plane 1Carrier
19 that is connected via a solvent actuator arm 31 to a solvent actuator 20 for cleaning the wafer 4

after stripping the carrier from the wafer 4.

With a sensor that is intended for distance measurement and that is integrated into the wafer
receiver 9, the stripping of the carrier 1 from the wafer 4 can be measured, specifically by way of a
sensor line 12.

After receiving the carrier-wafer combination 21 according to Figure 1, the wafer receiver 9
is lowered by the wafer receiver actuator 11 onto the carrier 1 until the suction cups 14 rest on the
carrier 1,

Then, a vacuum is applied to the suction cups 14 via the pressure line 10; this is shown by
an arrow 32.

Thus, the wafer receiver 9 is mechanically connected to the carrier-wafer combination 21
and the receiving means 6 so that by the drive motor 5, rotation of the receiving means 6, of the
wafer receiver 9 and of the carrier-wafer combination 21 that is located in between can be effected.
Rotation is shown by the rotary arrow 33. Altematively, rotation can take place intermittently,
especialij;f by alternate pivoting motion with a limited angle between 90° and 360°, and by the
pivoting motion, the periphery of the carrier-wafer combination 21 will be mote ot less completely
detectable by the release device 16.

During continuous rotation, a rotary shaft can be advantageously provided for supply to the
wafer receiver 9 for the pressure line 10 and the sensor line 12.

Then, the release device 16 is moved by the release device actuator 20 into the release

position that is shown in Figure 2 and that is also shown in an enlarged extract located at the top
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2Adhesion-reducing layer 3Interconnect layer 4Wafer 5Drive motor 5wDrive shaft 6Receiving means
7Process chamber 8Drain 9Wafer receiver 10Pressure line 11Wafer holder receiver

right in Figure 2.

Then, the solvent 34-is delivered via the fluid line 17 into the working chamber 28 of the
release device 16, where the solvent 34 comes into contact with the interconnect layer 3 in the
region of the side edge 23 and leads to dissolution of the interconnect layer 3 from the side.

The working chamber 28 can be sealed by contact of the release device 16, especially of the
legs 25 and 26 with their faces 35 and 36, against the receiving means 6, or the wafer receiver 9 can
be sealed to the vicinity.

Sealing is conversely not critically necessary, but leads to cutting down on the solvent 34.

The progress of dissolving of the interconnect layer 3 in the region of the side edge 23 is
shown in Figures 3a, 3b and finally 3c.

When almost complete dissolution of the edge region of the interconnect layer 3 that is
shown in Figure 3c as far as the adhesion-reducing layer 2 is achieved, the wafer 4 is raised off the
carrier 1 by the suction cups 14 made as beliows, since the adhesion-reducing layer 2 does not apply
sufficient adhesive force compared to the drawing force that is acting due to the suction cups 14.
The sensor 13 that measures the distance of the carrier 1 to the wafer receiver 9 establishes that the
carrier 1 is én'ipped from the wafer 4 (see Figure 4), so that the supply of solvent 34 into the
working chamber 28 can be stopped and the release device 16 can be moved by the release device
actuator 20 into the initial position shown in Figure 5.

Then, the carrier 1 is raised by the wafer receiver actuator 11 in order to enable cleaning of
the wafer 4 by means of the solvent line 19. The solvent 37 that has been applied by way of the
solvent line 19 is removed after the wafer 4 is cleaned by rotation of the wafer 4.

Then, the wafer 4 can be supplied by a robot arm to additional devices and process steps,



12Sensor line 13Sensor 14Suction cups 15Wafer receiver support 16R¢_alease device 1_7Fluid line
18Actuator 19Solvent line 20Solvent actuator 21Carrier-wafer combination 22Inner region

and the device according to the invention can be loaded with a new carrier-wafer cémbination 21.

Figure 6 shows one alternative embodiment of the device according to the invention that is
suitable for processing a carrier-wafer combination 21 that has been applied to a foil 38 as
described in principle above,

This is because the foil 38 is held by a film frame 39 that makes lateral access to the carrier-
wafer combination 21 in the above-described manner difficult.

‘Therefore, in the embodiment according to Fi gure 6, the release device 16 consists of an
especially unsupported solvent line 40 with one output 41 that is located in the region of the side
edge 23 of the carrier-wafer combination 21. In the process step of stripping, the interconnect layer
3 on the side edge 23 can be exposed to the solvent.

| To detach the wafer 4 that has been fixed on the fbil 38 and the film frame 39, the stripping
means for stripping the wafer from the carrier in addition to the wafer receiver 9 have a film fame
receiver 42.

The film frame receiver 42 is located between the wafer receiver 9 and the wafer receiver
actuator arm 30 and is connected to the vacuum that prevails on the pressure line 10. The film
frame receiver 42 has suction cups 43 that can suction the film frame 39 and thét are located on the
periphery of the film frame receiver 42,

The function of the suction cups 43 corresponds essentially to the function of the suction
cups 14.

In another embodiment according to the invention, the carrier-wafer combination 21
consists of a second carrier that is analogously connected 1o the wafer 4 on the side opposite the

carrier 1 via a second interconnect layer. In this way, the wafer 4, for example by providing
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23Side edge 24Bottom 25Leg 26Leg 27Side wall 28Working chamber 29Actuator arm 30Wafer
receiver actuator arm 31Solvent actuator arm 32Arrow

different connecting means in the two interconnect layers and correspondingly different solvents,
can be placed on another carrier or turned without having to handle the wafer 4 in isolation. The

wafer 4 is always supported by a carrier, either by the carrier 1 or by the second carrier.
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42Film frame receiver 43Suction cups

Device and Method for Stripping a Wafer from a Carrier

Legend

A Receiving plane

1 Carrier

2 Adhesion-reducing layer
3 Interconnect layer

4 Wafer

5 Drive motor

Sw Drive shaft

6 Receiving means

7 Process chamber

8 Drain

9 Water receiver

10 Pressure line

11 Wafer holder receiver
12 Sensor line

13 Sensor

14 Suction cups

15 Wafer receiver support
16 Release device

17 Fluid line

18 Actuator

19 Solvent line

20 Solvent actuator

21 Carrier-wafer combination
22 Inner region

23 Side edge

24 Bottom

25 Leg

26 Leg

27 Side wall

28 Working chamber

28 Actuator arm

30 Wafer recetver actuator arm



Claims 1. Device for stripping a wafer from a carrier that is connected to the wafer by an
interconnect layer with: a receiving means for accommodating a carrier-wafer combination consisting
of the carrier and the wafer, a connection release means for untixing the connection provided by the
interconnect layer between the carrier and the wafer, and stripping means for stripping the wafer from
the carrier, or for stripping the carrier from the wafer, characterized in that the connection release
means a) is made to work in a temperature range from 010 350C, b) comprises fluid means,
namely g solvepibat.selegtively dissolves the interconnect layer, for detaching the interconnect layer
and 6) has gwarking chamber that is made to accommodate a peripheral sector of the side edge

of the cagsier-waigrcampination.
34 Solvent
as Face
36 Face
37 Solvent
38 Foil
39 Film frame
40 Solvent line
41 Output
47 Film frame receiver
43 Suction cups
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2. Device according to claims 1, wherein the connection release means is made to work in a
temperature range from 10 to 200C, preferably from 20 to 80C, and more preferably at ambient
temperature. 3. Device according to claim 1, wherein the connection release means is made to
work essentially without heating. 4. Device according to one of claims 1 or 2, wherein the
connection release means comprises mechanical separating means, especially a blade for cutting
through the interconnect layer, for detaching the interconnect layer. 5. Device according to one of
claims 1 or 2, wherein the connection release means comprises a UV light source for detaching the
interconnect layer. 6. Device according to one of the preceding claims, wherein the connection
release means is made to act especially exclusively from one side edge of the carrier-wafer
combination. 7. Device according to one of the preceding claims, wherein there is a rotation means
for rotation of the carrier-wafer combination.  C&ifevice according to one of the preceding claims,
wherein the connection release means has at least one release device that encompasses the side
edge, especiallyiibatbas stippintheweteiving meanrs dadiosdhe:sikipping meansy preferably forming a
seal. 9. Device according to one of the preceding claims, wherein the working chamber is
preferabiyrealed: tathemiginity. 10. Device according to one of the preceding claims, wherein the
stripping means are made to be able to rotate. 11. Device according to one of the preceding
claims, wherebrthe hiopdingsfeansiganodating a carrier-wafer combination consisting of the carrier
and the wafer,
- a connection release means for unfixing the connection provided by the interconnect layer
between the carrier and the wafer, and
- stripping means for stripping the wafer from the carrier, or for stripping the carrier from the
wafer,
characterized in that
the connection release means
a) is made to work in a temperature range from 0 to 350°C,
b) comprises fluid means, namely a solvent that selectively dissolves the interconnect layer,
for detaching the interconnect layer and
¢) has a working chamber that is made to accommodate a peripheral sector of the side edge
of the carrier-wafer combination.
2. Device according to claims 1, wherein the connection release means is made to work ina

temperature range from 10 to 200°C, preferably from 20 to 80°C, and more preferably at ambient

temperature,
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thermoplastic adhesive. 12. Device according to one of the preceding claims, wherein the
connection release means has detergents for cleaning the wafer. 13. Method for stripping a wafer
from a carrier that is connected to the wafer by an interconnect layer with the following steps:
accommodating a carrier-wafer combination consisting of the carrier and the wafer on a receiving
means, unfixing the connection provided by the interconnect layer between the carrier and the wafer
by a connection release means, and stripping the wafer from the carrier, or for stripping the carrier
from the wafer by stripping means, wherein the connection release means a) works in a

temperature rangs; e mAi@mb0GClaim xeereprisesdhid vaasanammals & seiderns thakselectively
dissolves the interconnect layer, for detaching the interconnect layer and
essentially without heating.

4. Device according to one of claims 1 or 2, wherein the connection release means
comprises mechanical separating means, especially a blade for cutﬁng through the interconnect
layer, for detaching the interconnect layer.

5. Device according to one of claims 1 or 2, wherein the connection release means
comprises a UV light source for detaching the interconnect layer.

6. Device according to one of the preceding claims, wherein the connection release means 1s
made to act especially exclusively from one side edge of the carrier-wafer combination.

7. Device according to one of the preceding claims, wherein there is a rotation means for
rotation of the carrier-wafer combination.

8. Device according to one of the preceding claims, wherein the connection release means
has at least one release device that encompasses the side edge, especially that has struck the
receiving means and/or the stripping means, preferably forming a seal.

9. Device according to one of the preceding claims, wherein the working chamber 1s
preferably sealed to the vicinity.

10. Device according to one of the preceding claims, wherein the stripping means
are made to be able to rotate.

11. Device according to one of the preceding claims, wherein the bonding means is a
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c) has a working chamber that is made to accommodate a peripheral sector of the side edge of the
carrier-wafer combination. 14. Method according to claim 3 wherein the interconnect layer in the
region of one side edge of the carrier-wafer combination is made adhesive and in one inner region,
formed especially from a fluoropolymer, preferably making contact solely with the wafer,is made less
adhesive to nonadhesive at least in the direction of the wafer. 15. Method according to claim 13 or 14
with a device according to one of claims 1 to 12.

thermoplastic adhesive.
12. Device according to one of the preceding claims, wherein the connection release means
has detergents for cleaning the wafer.
13. Method for stripping a wafer from a carrier that is connected to the wafer by an
mterconnect layer with the following steps:
- accommodating a carrier-wafer combination consistin g of the carrier and the wafer on a
receiving means,
- unfixing the connection provided by the interconnect layer between the carrier and the wafer
by a connection release means, and
- stripping the wafer from the carrier, or for stripping thé carrier from the wafer by stripping
means,
whereln
.the connection release means
a) works in a temperature range from 0 to 350°C,
b) comprises fluid means, .namely a solvent that selectively dissolves the interconnect layer,
for detaching the interconnect layer and
¢) has a working chamber that is made to accommodate a peripheral sector of the side edge
of the carrier-wafer combination.
14, Method according to claim 13, wherein the interconnect layer in the region of one side
edge of the carrier-wafer combination is made adhesive and in one inner region, formed especially
from a fluoropolymer, preferably making contact solely with the wafer, is made less adhesive to

nonadhesive at least in the direction of the wafer.
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15. Method according to claim 13 or 14 with a device according to one of claims 1 to 12.
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