Devi ce and Method for Stripping a Wafer froma Carrier Specification

The invention relates to a device according to claim1 and a met hod
according to claim14 for stripping a wafer froma carrier. The
back-thinning of wafers is often necessary in the sem conductor industry
and can take place nechanically and/or chemcally. For purposes of
back-thinning, in general the wafers are tenporarily fixed on a carrier,
there being various nmethods for the fixing. As carrier material, for
exanple, filnms, glass substrates or silicon wafers can be used.

Dependi ng on the cateri&s aiddyiehqddprStipping aqWafen fivan & fergerconnect | ayer used
between the carrier and the wafer, different nmethods for dissolving or
destroying the interconnect |ayer are known, such as, for exanple, the use
of UV-light, |aser beans, tenperature action or solvents. Strippi ng
increasingly constitutes one of tShesifisatgm critical process steps since thin
subsuates with substrate thicknesses of a few pmeasily break during
stripping/peeling or are danaged by the forces that are necessary for the
stripping process, Mor eover, thin substrates have hardly any
stability o?hemp@n@latnm@ davlceaﬂcbor@mitotc;apn ¢ ahd ymettisd acdriiil@istclsappor t
material . During handling of the back-thinned wafer, therefore, fixing and
supporﬁfﬂﬁpmh&ﬂW@ﬁ%ﬁmmmeﬂ@@sent|aIIy i ndi spensabl e. DE 10 2006 032
488 B4 describes a nethod for heating the bonding substance by neans of

| aser | i ghtlhebhek-thioningof wafys aatfitomcatary hehbentiondichPatA)arl K8 iRg
neutralized by the associ ated consi derabl e tenperature increase to 400 to

500C. HTMSHBChﬂwaﬂbriuﬂoedleoﬁcaﬁﬁéhrplgpds&m)fﬁwktﬁlﬁmg@ fBen&hiaRdwArSE el heET €:
[0021]) is solved. At |east the edge region an due to good therna

conducteinpéranly fiséd dnfvecamiaf, eherd trirgvisadus meBb8Ofok ﬂn@ﬁhﬁg LAQRaRE RGGNI, fh0 the edge
region are, however, subjected to a considerable tenperature i'ncrease. The

pr obl esxamplegilins, gdssmbbttees besilidohiwagrd @ABErREUr € gr adi ent . Therefore,
the object of this invention is to devise a device and a nmethod to detach

a waf er fr dependogronitiercamigr mﬂﬁ@ﬁsw&hithéqhﬁrc%e&qw BbEhetween 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 sclvents.

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

Moreover, thin sﬁbstrates 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 S00°C. Thus, the problem of heating the entire wafer

stack (see there: [0021]) is solved. At least the edge region and - due to good thermal conductivity



This object is achieved with the features of clains 1 and 14. Advant ageous
further devel opnents of the invention are given in the dependent cl ains.
The framework of the invention also enconpasses all conbi nati ons of at

| east two of the features given in the specification, the clainms, and/or
the figures. In the specified value ranges, values that lie wthin the
indicated limts wll also be disclosed as boundary values and they are to
be clained in any conbinati on. The invention is based on the idea of

devi si ngip [ W ' Sty i ppj i.s enabl ed at a tenperature of |ess
t han 350C. vﬁ?ﬁ%@ng'eeno ohef?gmtaa]aa‘f&nﬂ?g@etegﬁﬁf&?%‘i‘fﬁ opEvRHaebiglsgyea 350C can be

har nf ul hi-gher .t enperatures, npreover, nore energy is

r equi red so}%a}%et{t ﬁ ﬁe dg)\%re%sg' 1%‘85’511’ i§ 2l fhe resulEng termperaterg alodied). | ess
energy to d the wafer fromithe carrier. Accordi ngly, the device
accor di ng tgﬁt eeﬂﬁ3gﬂ?%?#@¥BVmEPP#HB%mfeédW@FéPdFﬂ@ﬁﬁéﬁﬁbﬁmh%mH&mat is

connec waf e an interconnect |ayer can be characterized by
b d Bl & RSP s

the follow ng fig means for acconmodating a
carrier-waf ef. ongin t.ion consisting of the carrier and the wafer, a
connect i on ﬁa}f gb & lsr?glﬁﬁ‘?d mﬁﬂl‘?ﬁ?ﬁt‘%ﬁfﬁ?ﬂiﬂﬁ 1snd £4. Advantagbeus Akihey t he
connect;] rovided by the interconnect |ayer between the carrier and the
'dé&g) ety V%g ! arri el
waf er, andrstri pprag PEgnEe pyrn 1ihs dspimdent elimswHiedramwornof the invemtioner ,  or
for staﬁggkqg theﬁﬁarrLen fromthe wafer, the connection rel ease neans
bei ng ABAEPEPHET R Fopbingtians i atdeast worof thgdeatures givon indh@$edficaties freci al | y from
10 to OOC;mB;eﬁFrably from20 to 80C, and nore preferably at anbient
t enper g wand/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 caﬁ be
harmful to the wafer. For higher temperatures, moreover, more cnergy is required so that the device
according to the invention requires less energy to detach the wafer from the carrier.
Accordingly, the device according to the invention for stripping a wafer from a cartier that
is connected to the wafer by an interconnect layer can be characterized by the following features:

a recefving means for accommodating a carrier-wafer combination consisting of the carrier

and the wafer,

- a connection release means for unfixing, in particular breaking the connection provided by

the interconnect layer between the carrier and the wafer, and

s’tripping 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,



Furthernore, according to the invention, a nethod for stripping a wafer
froma carrier that is connected to the wafer by an interconnect |ayer can
have the foll owi ng steps: accommobdating a carrier-wafer conbination
consisting of the carrier and the wafer on a receiving neans, unthring,
in particular breaking the connection provided by the interconnect |ayer
between the carrier and the wafer by a connection rel ease neans, .and
stripping the wafer fromthe carrier, or for stripping the carrier from

t he wafer . trippi means, . the conpection rel ease neans working in a

t enper & u?gﬁﬁgﬁbgﬂgP&ggﬂFggﬁgbéP“E@ﬁ%@ﬁgﬁF@nFWH%ﬂ@@“Y@*Q@G%% preferably
frng%to 0C, and nore preferably at anbi ent tenperature. A waf er
is def IMed 5% a product substrate, for exanple a sem conductor wafer

whi ch conveptionally is thinned to a thickness of between 0.5 pmand 250
pm the tre Whﬁﬁoﬁegx@%%gé‘) th iy Eioncaaethad; foreippine e svafer frembbsamiat tha is The
carrier is,g{or exangle“ a carrier substrate with a thickness of between
50 pan® |ty waler by anyigierqopncstlasnenadevd thyfoHowiagsitps: an adhesi ve, for
exanpl e a sol ubl e, adhesi ve, especially a thernoplastic, which is applied,
for exanpl e?CARNARING Agayyierwaen camehyeatiproesing stingfof thh eariariand e watkf era

conbi nati on, especially in an edge zone fromO0.1 to 20 mm Alternatively,
t he adhesi VE* A B&appl i ed over the entire surface, and the adhesive
force can be reduced in the center by an adhesion-reducing | ayer, for
exanpl @ a fyEinsdePyrievar brsakifgthe binpectief bromided by the infFlventeadsieybatgesEans i s
especially suitably a chuck especially a spinner chuck for accomodati ng
t he carri erthqwarér aubhbvaiat hyorconespeotiedst welms, mdans of negative pressure,
for exanple suction paths, holes or suction cups. Alternatively, a
mechant cal wiRpowisceatidrom thocandscamplretripying tie edrfitr fohahPSated 15 EONRELI vabl e.

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 preferébly at ambient temperature.

A wafer is defined as a product substrate, for example a semiconductor wafer, which
conventjonally is thinned to a thickness of between 0.5 pun and 250 pm, the trend being toward

thinner and thinner product substrates,

The carrier is, for example, a carrier substrate 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 example a fluoropolymer, preferably Teflon.



The stripping nmeans can be an upper substrate receiver, for exanple a

rel ease chuck, preferably by application of negative pressure, for exanple
suction paths, holes or suction cups. I n one advant ageous enbodi nent
of the invention, it is provided that the connection rel ease nmeans i s nmade
to work essentially without heating. In this way, it is possible to omt
any heating neans. | n anot her advant ageous enbodi nent of the
invention, it is provided that the connection rel ease neans conpri ses

fluid means i.ally . L vent. that sel ectiyely.dissolves the

i nterconn ec]tqheﬁgoggﬁg%}%% 1%%%%& ¥ ﬁ%“‘#’&é‘ CP‘P?FE‘?SE"G’ﬁﬁ%E gp“?“ﬁ@é‘l“‘:k feheni cal

di ssol yt | . Lnterconnect |layer |§ especially protective of the
mafer,&%n@,o%%?%ﬁgﬁ%ngﬁ %Efﬁﬁ%ﬁ?ﬂf?ﬁﬁ’ Y BY ey Pisgatig BIesINg fobn  can al so
take p V. i ckl especi ally when only edge regions of the wafer
are pr (l?))\%lfh Eﬁ%’{‘%@nﬁ?%%ﬂ hEes ‘%EW@P‘,’GI%BWHC@H@WW» fean act very
qui ckly fr the side. .In this way, perforations in the carrier substrate
and/orcﬁfgfg%?agﬂﬁgppéﬂ%x@gﬁmgg'onitted. In one alternative

enbodi ment .gf the inventiaon, it is _provided that the connection rel ease
means conpr PRIBE MSFRS £ bedp yapen SybspisResaier. farepannias release chidkde f or
cuttingﬁ%@&gﬂgh the interconnect layer, for detaching the interconnect

| ayer.Pf 0¥ applisation ohprgptie PyesTuses for sxsmpleuptivn paths, bhlss evshieion fwsm t he
carrier is possible. A conbjnation of nmechanical separation neans and
fluid meand® PR advatpeeys cebedimens of thainyensiomdtis piovided thatithesomettoirdlense of t he
invention, it is provided that the connection release neans conprises a
UV | i gTFans &upada to werk geseniialhy ghouheating: bivthis e éitis passible fo oFit mydedsindi ment  can
al so be conbined with the enbodi nent of the mechani cal separating neans
and/ or™f#é enbodi ment with fluid nmeans. To the extent the connection
rel ease neans is nade to act especially exclusively fromone side edge of
t he carri erlDaRpths advamitgenstanbadimgnitaf 61 imanttongit inmfovided theli the confeticar ri er from
the top, and/or bottom especially the inside region of the wafer that lies
Wi t hi nfelepss meppfcomgyiss feid meprs, epedidliyd solvent thafalectivelyelissglves tHedtitartb@BtMEANS
for rotation of the carrier-wafer conbination nmakes it possible to omt an
ar r angarssrfer dsfachingsthe itemconndcolayer dlleatiel dimalntiorofeiie iblRomBétildver iper i phery of
the carrier-wafer conbination, and partial action on the periphery of the
car r i easpesEailE protegiinsi of thieivarfer,iagd, suithfthecdortdponding mat &Y atidi R ARQBISH O cal B0
connection rel ease neans has at | east one rel ease device that enconpasses
the sitdke Rageery guiclly lesresipiyciviahnloply@ded igions@€ Bl WaRg nEDRRRIARMA H t he
stripping neans, preferably formng a seal. By the rel ease device
enconpassomyctifer, so thet thrkghvenfeat ke veagiitiay fud e sid Ok ORky, phorBshesi al |y
effective action on the interconnect |ayer is possible. reover, the

r el easthe chenidr swbsirate arléod plodudd bsead cdnlbe ompf-gr, especially to protect the
side edge. Furthernore, the measure of enconpassing can prevent the fluid

~means f r omieomrrajingivt eBddiRent bEhE ASentdEM i§ froPided MR thdlohddBitn LiRiENSi ty from
being | ost. Wen using nechani cal separating neans, possible Inpurities

ar e priosentRehiss e RARaRATthE HBADpEEIF 33BAIRY b AidubiRIN CoNt ami nati ng
aped I'm ¢

md

the wafer. The re!ease qevice can be made U-s ross-section in one
advantiageonsctdaef, g deadhihe 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 coneeivable.

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



To the extent the connection rel ease neans, especially the rel ease device,
has a working chanber that is preferably sealed to the vicinity, the _
af orenenti oned advantages can be still better inplenented, especially
when using fluid neans. In anot her advantageous configuration of the
invention, it is provided that the working chanber is nade to accomodate -
a peripheral sector of the side edge of the carrier-wafer conbination.
Advant ageously, the working chanber extends only slightly over the side

edge o rrier-wa .conbi nati.gn.in the direction_aof the center of

t he vva%eg%g,ﬁ%s pecgpﬁﬁeflawlfgglgioﬁrge ﬁ)ég éhchtFr@%[W% Vs g e ??%FPF@ carrier
si de and to the stri.pping..nmeans on the wafer side Advant ageousl vy,
t he st?Fﬁ%?ﬂ%“ﬁggﬁg“gﬁg%ﬁﬁﬁﬂmﬁﬁﬁg§W8nPgﬁﬁF Sengefagmegos gndigrdiey  ven by
means ofkhhe éo a&x receiving neans. To the extent the connection rel ease
neans Has H%?"W@E dmEGE. ¢l eaning the wafer, at the same time with
stripping cl eaned at least in the region

qiﬁéhe wafer, the latter can b )

exposed to tHE FHE %HﬁmﬁﬁmF%??me“m eriR @ FIEHEY HEBYLY B 0% t he
inventi.on.s inproved in that the interconnect |ayer in the region of one
si de e%%eedgff Oftﬂﬂnf}«;ca‘g’ﬁ? 9‘\553’?”@?"% BFeR A EE SRfer andips e camdmBeoRd i n one

i nner r%gj n forqﬁg especiallly froma flugropolyner, preferably making
cont acqnd@p perop. Gipegirlly e heideapeion of thegmpdortis Besyrithisthe side cdenemdshesi ve at

| east in Hpe direction of the wafer.
omitted,

There being a rotation means for rotation of the carrier-wafer 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 especiatly 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 impurities are .
prevented from escaping from the release device and from contaminating the wafer. The release
device can be made U-shaped in cross-section in 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



O her advantages, features and details of the invention will becone
apparent fromthe follow ng description of preferred enbodi nents and using
t he draw ngs. 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; Figures 3a, 3b, 3c
show a schematic detail view of the rel ease device according to the

inventmﬁﬂmhamgL&gﬁgﬂ@wﬁﬁgﬁgﬁgm?&E@mgccording to the invention;
et al

Figures 4 shows a schematic Vi ew of the rel egse device according to

the inventi gyl ' . St accordi.ng to.the inventjon;
Figure 5 Sho&%“@“??ﬁ@%%?Pg&ﬁﬁﬁﬁﬁg%-E@Fggw1g*1}%WH§K%$§@ CYMP®Rtion in a

cl eani RghnsHe i carrier accardi to the i.nvention, and
FigureBG shgﬁg&géEE %%Q%Q%B%Pelﬁ%mgﬁng %Eﬁ%g pg e stitiaaidvent i on i n one

al t er ngt g opbodi nment . In the figures, the sanme conponents and
conponents Wwth the same function are identified with the sanme reference

nunber . i | .shows. - roughly in th jddl e - a carrier-wafer
conbi nat i onA%\%hfaH{ftﬁs l%o_nes‘faé\?]gg ‘7’%5 On&ﬁgg%f’é?”@ Hlegdge dferier 1, and
r ecei viEaapfes bR bR i b R BRI p elel e rgPerBLn S o aoaiie or - vt or
conbi ng4 | J,can al so be placed, turned by 1800, on the receiving neans
6, i. e.a',géc\ﬁ\n&f 3] ﬁ%&gﬁ??éﬁﬁ T‘P‘{T&/&H%’SWPPIH%%F@F&@ YT sifhe carri er - waf er
conbi nati on 31 i S s%gglied by way of a robot armthat is not shown.
Advantageously, the strippmg means are made able fo 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 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 detsils of the invention will become apparerit 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;



Accordi ng to one especially advantageous enbodi ment, the receiving neans 6
or the device is shown relative to the horizontal so that the receiving
plane A is no |l onger shown horizontally, but rather has a tilt angle to
the horizontal that is between 5 and 90, especially 25 to 900, preferably
45 to 90, and even nore preferably exactly 900 . The carri er-waf er
conbi nation 21 here furthernore consists of an interconnect |ayer 3 and an
adhesion-reducing layer 2 that is integrated into the interconnect |ayer
3, and sai .. I s, arranged in.the direction of the carrier 1 in an

i nner regi g%@%%’fs)%t %ceShg‘é{raFa’@&%‘ieﬁl VEst iﬂ?‘Fé%lFaS?ld%.e agstddede st t he i nner
regi on. %gﬁ.ot he | ntgrconnect lax%i?nr 3 egj]rnoj ects above the adhesi on-reduci ng

| ayer 2VONOBHE €10 PRGTE Somacspriing o theinyqnlpiart er conbi nati on 21. The side
edge 23 is f.hus 2p annul ar ,sc(eict_' on, and it extends fromthe outside
contour of HESE ?‘i"%ars-c{/\ﬁ?aé? EHNHEH at hofsleas dsyicoaecardiag odhy imgntian ing t he
center 01:1 the carrier-wafer, combination 21, in awdth from0.1 nmto 20
nun. THEIREFSS siop qepPing fq e Wagtign:di anet er of 300 ram . The wafer 4,

before supply to.the device according to the invention, has usually
under gone P“ld%{‘%gﬁow %é‘t?’%ﬁ‘%c of thedeviceagpording tophecnyratien inlnicleaningstapdora
t hi ckness, of 0.5 pmto 250 pm _ The carrier-wafer conbination 21
ri ses SFFBNR8 acHEeraseains ldhsidsmbcsasd | east around the side edge 23. The
recei ving neans 6 accordingly has a smaller dianmeter than the
carri er - wafféfrehprRasshematzot die deties agpdrding t thaidyentiort inencatemie 1.
The carrier-wafer conbination 21 is fixed on the receiving neans 6 by
negat i Oﬁﬂﬁéure in the conventional nmanner, the receiving neans 6 being
able to rotate by way of a drive notor 5 and a drive shaft 5w t hat
connect s t Hethe&igwes, thegameenmepogentsond henmnentewithothe sante. function are Tostifiddi ve ot or
5 and the drive shaft 5w can be nmade as a hollow shaft with vacuum supply
i n or dwith the same reftencetiymitdvant ageousl y connect the vacuum supply to the
rotating receiving nmeans 6. The carrier-wafer conbination 21 is
housed i n &igraoksows cloaghiein iy milile - drirde-wakirasmBindiph ng tHaoeatiadofaut si de of
the process chanber 7 and the drive shaft 5w being made to penetrate an
openi .nigast ersaraéa 4iand 4 treridsdt andrthaP % heifi oh b eccpiiing eRansGhapBRly a TRk En i S
furthernore a drain 8 in the bottom 24. -

horizontal receiving plane A that is formed by the receiving means. The carrier-wafer combination

21 can also 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 fo 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 adhesion-reducing layer 2 that is integrated into the interconnect layer 3, and said layer 2 is



laterally fromthe carrier-wafer conbination 21, there is a release device

16 that extends over part of the periphery of the carrier-wafer

conbi nati on 21. The rel ease device 16 is made U-shaped in cross-section

and the legs 25, 26 of the rel ease device and one side wall 27 of the

rel ease device 16 surround a working chanber 28 that is nmade open toward

the carrier-wafer conbination 21. The rel ease devi ce extends over a

circular ring segnment of the carrier-wafer conbination 21 and the |egs 25,
in a release position that is shown in

26 i he si de_.edge .2
Fi gLIr Z%&gg%’?&tﬁea e%%?ﬁ%ég’ﬁg?e{a%f 19 23 BT Ley e ob s c@E -Vl somlpinative 2ivet hod

according.to.the inventjon. . To the extent the receiving plane Ais tilted,
e oA 35 Froel AT o irdigoamics i mipiesAbay Ieachestnipboige aeny
simplifies gﬁnglugg %% t he device,, The_rel ease device 16 can be
moved BY NIt 23 the cafst waterogmbingfiant 2 cTheside sdus 23 husiapannulro an i niti al
position.according to Figure 1 by way of an L-shaped actuator arm 29 that
pr oj ectEU9Th R ¥ fends B & auisidgperttouy of the carrigyyenbs cornfeination 21 @rof thefcarier

conbi n tign 21, there are stripping nmeans for stripping the carrier 1 from
the wat & thgcenies al Qe camigsiwgfpr peralifeatiom]. e widitefiem 0.1 seeio8mm Thherter 4 chuck.
The wafer receiver 9 is supported on a wafer receiver actuator arm 30 with
a capabPicgihthss p diameter of308mignt er recei ver support 15 of the wafer receiver
actuator arm 30, the wafer receiver support 15 being nmade as an axial and
radi al bear Thegvaferiebefiese aipplyde i devicesoqopting to 16 iavedtidnhies wahky undegeieser 9 are
arranged with their axis of rotation flush to the axis of rotation of the
dri ve Brthertreaiyment staphdoresaaply bavh-thinamsto thickness of Thamsb Lipphng means
furthernore have el astic suction cups 14 that are integrated into the

waf er recei lhercagienwefet dombinatian Ataides dbaveshawcdhahd auwss 6 fn@stSusahi R sGyps 14
are connected to a pressure line 10 that is connected in turn to a vacuum
means. ¢dER @S, The vseiving mieans GhctmditglphaseghaberdfandcRethsiibt tomereraps 14 can be
sucked onto the wafer receiver 9. Furt hernore, the device according
t o t hecombimtion dhordle wifevinanilfor i gattie 11 has a solvent line 19 that is
connected via a solvent actuator arm 31 to a solvent actuator 20 for

cl eani ng t Hhewatierwaferadbtbinatidnrd1 ppfiseg ob iR réRviRmdaks Byl VeFrEtsut in

Wth a sensor that is intended for distance nmeasurenment and that 1s

i nt egrtht ezhvemionalnienspthefecdi eaEVERE 6 %em% B ®lrbR By Ry Qfa dilEmERF 5 bz 1 from
the wafer 4 can be neasured, specifically by way of a sensor l1ne 12

After drbeshati Mﬂlbhﬁnﬂeafs&ﬂe&éceﬂﬁf&%eaﬁ%iﬂﬁ@&dv@&o%;iacCor ding to Figure 1,
the wafer receiver 9 is lowered by the wafer receiver actuator 11 onto the
carrier 1 Umbeidtivé Meios3&iditRIdrfk BBafilsds &8 Bt nfAfe 4R BRY Haf With vacuum

supply in order to be able 1o advantageously connect the vactum supply to the rotating receiving

means 0.

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



Then, a vacuumis applied to the suction cups 14 via the pressure |ine 10;
this is shown by an arrow 32. Thus, the wafer receiver 9 is
mechani cal |y connected to the carrier-wafer conbination 21 and the
receiving neans 6 so that by the drive notor 5, rotation of the receiving
means 6, of the wafer receiver 9 and of the carrier-wafer conbination 21
that is |ocated in between can be effected. Rotation is shown by the
rotary arrow 33. Alternatively, rotation can take place intermttently,

- especially py alternate pivoting notion with a limted angle between 900
and 366$’éﬁﬁ%ﬂ?FFﬂ@mEVggpFﬂ&mﬁﬁgﬁdﬁ¥mFﬁ%mﬂéﬁﬂﬁﬁ@@?ﬁ@Wm$h@géﬁﬁﬁpér-mafer
conbination 21 wil| be nore or |less conpletely detectable by the rel ease

devi ceShiped n cross-seetion and e logs R ef theselsese deviceand encsidg val 37 of barelepes
advantggeously provi ded for supply to the wafer receiver 9 for the

pressu %mﬁﬂﬁ@HWGmHﬁﬂm$Wéd§@ﬁ§6%tﬁﬁ#@“%@Opﬂﬁmmﬂ%ﬁnFmﬁﬁBMﬁ@w@aﬁsmﬂevice 16
is noved by the rel ease device actuator 20 into the rel ease position that
i s showh Thfirelepsgdecoexionds avara ciicelantingse@hrotwf tiervauior-wafkrgogbihatont Haod | ocat ed
at the top right in Figure 2. Then, the solvent 341s delivered via

t he f11pises 2786 T abavesha side odgrd3iimg raddasaivsitioPBataf showe in Bpwa enddbati ce 16,
where the solvent 34 cones into contact with the interconnect layer 3 in

t he regfEFPopds te the seronibpreetsstepdf thadhetted decotdingdé the divertionriTaofe éxtmmt the
interconnect layer 3 fromthe side. The wor ki ng chanber 28 can be
seal edepgviagplengct istifted, the relebedsize denieamdd Bke ap spmersiah bythohis bleetly egs 25 and
26 with their faces 35 and 36, against the receiving neans 6, or the wafer
r ecei vempléfies handbing ofdlad dedict.0 t he vicinity. Sealing is conversely not
critically necessary, but leads to cutting down on the solvent 34. The
progress ofThdirdwsed devivg 1 ©fantbb movslttgrmannsah adtay@ 1 8 Foinfhd Bilease pgdiya of t he
side edge 23 is shown in Figures 3; 3b and finally 3c. When al nost
conpl e adirs§a posiicnmacadiigre Fegad tyagy@t a0l -skabel dchk®f Gavakd plopy@r 3 t hat
is showmn in Figure Sc as far as the adhesion-reducing layer 2 is achieved,
t he wahw@rthelpro@sschinglsd 70f f the carrier 1 by the suction cups 14 nade as
bel | ows, since the adhesion-reducing | ayer 2 does not apply sufficient

adhesi ve f otboes thotpatrachidr Qorhbigatidh AW tRae zir@ﬁtﬁﬁ)iﬁ%}'ﬂéa@ for aEppiRGHELSIdQ t he
suction cups 14. The sensor 13 that neasures the distance of the carrier. 1

to th%M%W@Q,%Nﬁﬁppﬂlgﬁﬁéaﬁﬂﬁvﬁlﬁﬁ%aﬁ%ﬂ%eﬂr@@ R ddnaék. 1 is stripped from
the wafer 4 (see Figure 4), so that the supply of solvent 34 into the

wor ki ngChamd kfeP fbod i 9 RAuBIARPGT, AR flifvel ShBRR StV iFa iy e moved
S

by the rel ease device actuator 20 into the initial positio own in

Fi gur erofate in a wafer FEB@¥br sigp6rt 86 thatls %iv%@écﬁﬁﬂr%%ﬁbﬁeﬁ@ﬁe?fméi@e@ei ver

actuator 11 in order to enable cleaning of the wafer neans of the

e TN e g PR ed P IO PR BN, PR Y oBilS et

line 19 is renoved after the wafer e waf er

4. receiver 9 are arranged with their axis of Totation flush to the axis of rotation of the drive shaft 5w

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 cormected in tum to a vactm means, Thus, the carrier 1 in the region of the suction

cups 14 can be sucked onto the wafer receiver 9.



Then, the wafer 4 can be supplied by a robot armto additional devices and
process steps, and the device according to the invention can be | oaded
with a new carrier-wafer conbination 21. Figure 6 shows one
alternative enbodi mrent of the device according to the invention that is
suitable for processing a carrier-wafer conbination 21 that has been
applied to a foil 38 as described in principle above. This is
because the foil 38 is held by a filmframe 39 that makes | ateral access

to th jer - i pation 21.in the above- i bed
aitiicu . Pebetllhe ERTRLABA Tl B8 D a PO Eur e, RS RIS 6, 1 ne

rel eas J 16,consi, st f an especially unsu rted.sol ven i ne 40
w th o B et SRR et TR et et BorcRend e e 23 of
the carsier-wafer con%ing%h&g 1. In the process step of stripping, the

i nt er cBRhEEPIESPmEr fam il de’ edge 23 can be exposed to the sol vent.
To detach Rﬂ@lwafer 4 t hat %ﬁf @een fixed on the foil 38 and the film
frame 39, thESEPOHHEHY D Rdeior dstance mpaspremsnieng s wiceraied e e val¥ ri er in

addition.to.the wafer receiver 9 have a filmframe recei ver 42. The

fil m fPERE" f-eiesinpame g5ty carpier l fromythe walied pantt aneqiredy sppaficeily by way ofad t he

waf er recej.ver. actuator arm 30 and is connected to the vacuum t hat

prevaﬁ?ﬁmﬁhmﬁﬁe pressure line 10. The filmfranme receiver 42 has suction

cups 43 that can_suction the filmfrane 39 and that are |ocated on the

peri phery RECIYiRg the FaragTEvale sembiagtion 21 according thBigkra Achs waferseeeiverd suct i on

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

In and? Ip8iered by B iveen feceive aptatergl Lostorthrecarmioy & metil g, sugtion ciapsrlf rast onghs er

conbi natj on 21 consists of a second carrier that is anal ogously connected

to th¥Fbr 4 on the side opposite the carrier 1 via a second

i nterconnect layer. In this way, the wafer 4, for exanple by providing
Then, a vacuum is applied to the suction cups 14 via the pressure line 10; this is shown by

an arrow 32,

Thus, the water 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. Altérnatively, rotation can take place intermittently,
especiallj;r by alternate pivoting motion with a limited angle between 90° and 360°, and by the
pivoting motion, the periphery of the cartier-wafer combination 21 will be more or 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

i0



different connecting nmeans in the two interconnect |ayers and
correspondingly -different solvents, can be placed on another carrier or
turned wi thout having to handle the wafer 4 in isolation. The wafer 4 is
al ways supported by a carrier, either by the cattier 1 or by the second
carrier. Device and Method for Stripping a Wafer froma Carrier Legend
ARecei ving plane 1Carrier 2Adhesi on-reduci ng | ayer 3lnterconnect |ayer
4\Naf er

right in Figure 2.

Then, the solvent 34 is delivered via the fluid line 17 info the working chamber 28 of the
release device 16, where the solvent 34 comes into contact with the interconnect layer 3 in the
fégion 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 mﬁth 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 interconmect layer 3 in the region of the side edge 23 is
shown in Figures 3a, 3b and finally 3c. _

When almost complete dissoluﬁoﬁ- of the edge region of the intercqnnect 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 sensor 13 that measures the distance of the carrier 1 to the wafer receiver 9 establishes that the
carrier 1 is étripped 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 fo 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,

11



SDrive motor SwDrive shaft 6Receiving neans 7Process chanmber 8Drain 9Vafer
recei ver 10Pressure |ine 11Wafer hol der receiver 12Sensor |ine 13Sensor:

14Sucti on cups

and the device according to the rinveniion can be loaded with a new canier—wafer combination 21,

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

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

Therefore, in the embodiment according to Figure 6, the release device 16 consists of an
especially @supported 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 foil 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 frame
receiver 42.

The film frame receiver 42 is located between the wafer receiver 9 and the wafer recciver
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 ﬂ‘iBi are Jocated 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 invenﬁon, the carrier;wafer combination 21
consists of a second carrier that is analogously conmected 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

12



15Waf er receiver support 16Rel ease device 17Fluid |ine 18Act uat or
19Sol vent |ine 20Sol vent actuator 21Carrier-wafer conbi nati on 22l nner
regi on 23Si de edge 24Bottom 25Leg

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.

13



26Leg 27Si de wal | 28Worki ng chanber 29Act uator arm 30Waf er recei ver
actuator arm 31Sol vent actuator arm 32Arr-ow 33Rotary arrows 34Sol vent
35Face

Device and Method for Stripping a Wafer from a Carrier

Legend

A Receiving plane

1 Carrier

2 Adbhesion-reducing layer
3 Interconnect layer

4 Wafer

5 Drive motor

Sw Drive shaft

6 Receiving means

7 Process chamber

8 Drain

9 Watfer receiver

10 Pressure line

11 Watfer 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 Inmer region

23 -Side edge

24 Bottom

25 leg

26 Leg

27 Side wall

28 Working chamber

29 Actuator arm

30 Wafer receiver actuator arm
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36Face 37Sol vent 38Foi |
recei ver 43Suction cups
Carrier Cains

31
32
33
34
35
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38
39
40
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43

‘Solvent actuator arm

Arrow
Rotary arrows
Solvent

Face

Face

Solvent

Foil

Film frame
Solvent line
Output

Film frame receiver
Suction cups

39Fi I m franme 40Sol vent
Devi ce and Met hod f or
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1. Device for stripping a wafer (4) froma carrier (1) that is connected
to the wafer (4) by an interconnect layer (3) wth: a receiving neans (6)
for acconmodating a carrier-wafer conbination (21) consisting of the
carrier (1) and the wafer (4), a connection release neans (16, 17, 18, 29,
34) for Infixing the connection provided by the interconnect |ayer (3)
between the carrier (1) and the wafer (4), and stripping neans (9, 10, 11,
14, 15, 30) for stripping the wafer (4) fromthe carrier (1), or for
stripping the carrier (1) fromthe wafer (4), characterized in that the
connection release neans is made to work in a tenperature range fromO to
350C, especially from10 to 200C, preferably from 20 to 80C, and nore

preferably at ambient tenperature. 2. Device according to claiml,
wherein the connection rel ease nmeans is made to work essentially wthout
heat i ng. 3. Desiceanddethed fon §tipping adVadtr o Gasrit or 2, wherein the

connection rel ease neans conprises fluid neans, especially a solvent (34)
that selectively dissolves the interconnect |ayer, for detaching the
i nt erconnect |ayer (3). 4. Device according to one of clains 1 or 2,
wherein the connection rel ease neans conpri ses nechani cal separating
means, especially a blade for cuttClagst hrough the interconnect |ayer (3),
for detaching the interconnect |ayer (3).
1. Device for stripping a wafer (4) from a carrier (1) that is connected to the wafer (4) by an
Interconnect layer (3) with:
- a receiving means (6) for accommodating a carrier-wafer combination (21) consisting of the
catrier (1) and the wafer (4),
- a connection release means (16, 17, 18, 29, 34) for unfixing the connection provided by the
interconnect layer (3) between the carrier (1) and the wafer (4), and
- stripping means (9, 10, 11, 14, 15, 30} for stripping the wafer (4) from the carrier (1), or for
stripping the carrier (1) from the wafer (4),
characterized in that
the connection release means is made to work in a terperature range from 0 to 350°C, especially
from 10 to 200°C, preferably from 20 to 80°C, and more preferably at ambient temperature.
2. Device according to claim 1, wherein the connection release means is made to work
essentially without heating.

3. Device according to one of claims 1 or 2, wherein the connection release means

comprises fluid means, especially a solvent (34) that selectively dissolves the interconmect layer, for

16



5. Device according to one of clains 1 or 2, wherein the connection
rel ease means conprises a W light source for detaching the interconnect

| ayer (3). 6. Device according to one of the preceding clains,
wherein the connection release neans is nade to act especially exclusively
fromone side edge (23) of the carrier-wafer conbination (21). 7.

Devi ce .according to one of the preceding clains, wherein there is a
rotation neans (5, 5w) for rotation of the carrier-wafer conbination (21).
8. Device,according to,one,.of the preceding clainms, wherein the connection
rel eas %ﬁﬁﬂﬁgmﬁﬁ?c e?gﬁﬂig%ne rel ease device (16) that enconpasses the

si de edge ( ,. especially that has struck the receiving neans (6) and/or
the strippi ‘ﬁ?eﬁé"aq‘fg‘?r SR Sg‘ﬁ%}mf’ gl‘)ﬁf ﬁ‘&‘eréméléeﬁomecmnrde@gn%i ce according
to one of the preceding clains, wherein the connecti rel ease neans,
especi mDyisesHacchaicabsepaging means( espycially 3 dlade %?WWS@R%PW%}“& hat is
preferably sealed to the vicinity. 10. Device according to claim?9
wher ei BYekd. pfsachige disaneresnned &y (3 rade to accomnmodat e a peri pher al
sector of the side edge (23) of the carrier-mafer,con@%gation (21).
11. Devi ce abeBeencaryding togme obglaitpd opf.thetinthe copBgchen Telfe MR t he stri ppi ng
nmeans are nmade to be able to rotate. 12. Device according to one of
t he pressendiserct [BY HglFsourgeordstaghing the bwempgt BEARY: i s a t hernopl astic
adhesi ve. - 13. Device according to one of the preceding clains,
wher ei n t heb. Esvinewrording foing afhe msegdingielaims whereig dherconfegiondeleasnMsysthe waf er
(4). 14. Method for stripping a wafer froma carrier that is
conneciedt o ecticheciakiyf exclusiyelnfion enesidordae@s) dfdyecnrrigi-wher doabinglionddd g st eps:
7. Device according to one of the preceding claims, wherein there is a rotation means (5,
5w) for rotation of the carrier-wafer combination (21).
8. Device according to one of the preceding claims, wherein the connection release means
has at least one release device (16) that encompasses the side edge (23), especially that has struck
the receiving means (6) and/or the stripping means, preferably forming a seal.
9. Device according to one of the preceding claims, wherein the connection release means,
especially the release device (16), has a working chamber (28) that is preferably sealed to the
vicinity.
10. Device according to claim 9, wherein the working chamber (28) is made to
accommodate a peripheral sector of the side edge (23) of the carrier-wafer combination (21).
11. Device according to one of the preceding claims, wherein the stripping means are made
to be able fo rotate.

12. Device according to one of the preceding claims, wherein the bonding means is a

thermoplastic adhesive.
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accommodating a carrier-wafer conbination consisting of the carrier and
the wafer on a receiving neans, =fixing the connection provided by the

i nterconnect | ayer between the carrier and the wafer by a connection

rel ease neans, and stripping the wafer fromthe carrier, or for stripping
the carrier fromthe wafer by stripping nmeans, wherein the connection

rel ease neans works in a tenperature range fromO0 to 350C, especially from
10 to 200C, preferably from20 to 80C, and nore preferably at ambient
tenperature Met hod ccor I to clai.m 14, wherein the

inter connec{3 Pﬁvgr“?%dl’f‘%fé’ "F‘éaf B‘Teglé‘ﬁgla’gfsd‘gheé% © GineEdion Felasq AN af er

conbln n |s e adhesive and in one inner region, fornmed especially
froma o feangdhewalPHBl y naki ng contact solely with the wafer, is
made Iess adheS| ve to nonadhesive at least in the direction of the wafer.

16. Met hod He ¥ttt fy sitisripg aafen fom p camenghat it canrgeicd @ deradgehg to one of

clainms Ito 13.
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 cormection 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 works in a temperature range from 0 to 350°C, especially from 10 to

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

15. Method acc.:ording to claim 14, wheréin 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,

16. Method according to claim 14 or 15 with a device according to one of claims 1 to 13.
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