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15 electrodes are formed, is ground so that the semiconductor wafer can be worked into an
individual chip of a final shape. It is conventional that the circuit face side of the
semiconductor wafer is held by a protective tape and then the reverse side is ground.
However, since a protruding and recessing structure, the height of which is several 10 um,
is formed on the circuit face in some cases, the protective tape can not absorb the

20 protruding and recessing structure and a circuit pattern is transferred onto the reverse side
of the semiconductor wafer. In this case, stress is concentrated on the protruding portion
and the semiconductor wafer is cracked. In order to solve the above problems, such a
countermeasure is taken that an adhesive layer of the protective tape is made thick or a
base material is made thick or formed into a multiple layer structure. The above

25 countermeasures are somewhat effective. However, in the case of a wafer having a
protruding electrode, the height of which is not less than 100 um, which is referred to as a
high bump, it is difficult for the protective tape to absorb the protruding and recessing
portions formed on the circuit face. Further, sometimes, the protective tape itself deviates
by 10 um in thickness. In this case, the same thickness deviation affects the wafer.

30 As one conventional example in order to solve the above problems, a method is
proposed in JP2004-064040, in which a highly rigid protective base material such as a

glass base material or metallic base material is made to adhere onto a semiconductor wafer
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by 10 j.imin thickness. In this case, the same thickness deviation affects
the wafer. 30 As one conventional exanple in order to solve the above
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20 shaped member 4 as shown in Fig. 2, when an energy ray hardening type resin is used as a
hardening resin for forming a coating solution 2 for forming a coat, energy rays are
irradiated from the plate member 4 side so as to form the coating solution 2 for forming

the coat into the coat."”

25 SUMMARY
However, with the method, in which the glass base material or the metallic base
material is adhered onto a semiconductor wafer by using an adhesive agent, there is a
problem that it is difficult to peel off the glass base material or the metallic base material
from the highly rigid semiconductor wafer, thickness of which is reduced by grinding the
30 reverse surface of the semiconductor wafer. Therefore, a method has been proposed in

which a release layer is provided beforehand on the protective base material, and laser



30reverse surface of the sem conductor wafer. Therefore, a nethod has been
proposed in which a rel ease |ayer is provided beforehand on the protective
base nat ewpabio/eamnsd7l aser WO 2010/ 027897PCT/ US2009/ 055122 TASe000065145
carried out. However, since a conplicated device is required here is a
continuing need for a sinple nethod. I n one aspect, the present

di scl osure provides a nethod of manufacturing a wafer | am nated body, a
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permts a support d dhesi've agent | ayer e easi peel ed off
af t er griwldcingretdapablevemgeosug tracgindingachardceristic of the réwerwersdghca af asol ve t he
above prob%ens, in one enbodi ment the present disclosure provides a nethod
of manuf aft'iring a wafer |am nated body, the wafer |aninated body

15conpri si ng: [@)néth¥edsBeot, Ak pResSHRIRRISsuRIFY Vi a UMRROF hidufbRriv@her; c) an
adhesi ve agent |ayer for adhering the wafer and the suPport body; d) a

resin projaet lamgnapest badyna flovieetdr omnolaceringiarveaferf le sfdysd weforal | of the

fer: d i Si 1 ' h Ler;
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body sucty418r, aldhepcsmity atgshopedoay,and af adlidsaRGicBE 1hte toved edsilandelbdeffsuppor t
body 20in opposition to each other in a vertical direction; (2) applying a
i qui d adtiesRyedipg dieqeyessa nefasppbs Watf f ace of the support body opposed to

the vafer for i 9rddn9.d0euadREs NELRARN, il BRURLAR L0doual or and

t he support bo ppr oach eac iI'I'e mal ntal ni'ng para Ism
bet ween tphenycsanmhethpp loy nagufacesiay b evatert |hmirae ddalde sthe evaf@edaminated doges ed
D e e rang: 355 Sair D) & ppor body for subsarting the warers o) an adhesive sgen 20 C
layer for adhering the wafer and the support body; d) a resin projecting portion formed on
outer circumference of side wall of the wafer; the method comprising the steps of: (1)
sucking the wafer onto a wafer suction table situated above, sucking the support body onto
a support body suction table situated below, and arranging the wafer and the support body
20 in opposition to each other in a vertical direction; (2) applying a liquid adhesive resin to
the opposing face of the support body opposed to the wafer for forming the adhesive agent
layer; (3) causing the wafer and the support body to approach each other while
maintaining parallelism between them, and applying pressure with the adhesive resin
interposed between them and spreading the adhesive resin to thereby fill the space
25 between the wafer and the support body with the adhesive resin, and to form the resin
projecting portion on outer circumference of side wall of the wafer; and (4) irradiating the
adhesive resin with ultraviolet ray when the wafer laminated body reaches to a
predetermined thickness to thereby harden the adhesive resin and form the adhesive agent
layer.
30 With this manufacturing method, cracking of the wafer and chipping at the edge of

the wafer at the time of grinding the reverse surface can substantially be avoided, and a

wafer laminated body having excellent grinding characteristic of the reverse surface of the
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25bet ween the wafer and the support body wth the adhesive resin, and to
formthe resin projecting portion on outer circunference of side wall of
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waf er | anguppdreBodyody haV| ng excellent grinding characteristic of the

reverse surface of the wafer can be manufactured. Still another aspect of
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formed on Out eStllbaIroﬁwrrﬁqreemfeth@f)reSend disollstire@iroiths anadfer laminated body
15 comprising: a wafer; a support body that supports the wafer; an adhesive agent layer that
adheres the wafer to the support body; and a resin projecting portion formed on outer
circumference of side wall of the wafer.

With this wafer laminated body, surface irregularities of the wafer can be absorbed

by the adhesive agent layer, so that cracking of the wafer at the time of grinding the
20 reverse surface of the wafer can be substantially prevented.

Still another aspect of the present disclosure provides a method of peeling a
support body in which, after reverse surface of the wafer laminated body according to
claim 10 or 11 has been ground to reduce the thickness of the wafer to a predetermined
thickness, the support body together with the adhesive agent layer is peeled off from the

25 wafer laminated body, wherein the support body together with the adhesive agent layer is
peeled off from the wafer laminated body in such a manner that, when the support body is
folded back in a substantially U-shape, the wafer is not bent.

With this method of peeling a support body, after grinding of reverse surface of a
wafer has been completed, the support body together with the adhesive agent layer can be

30 peeled from the wafer without using a complicated device and without producing peeling

failure in the wafer.



Wth this wafer |am nated body, surface irregularities of the wafer can be
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bodys 15Fig. Fips3 B afframtvicn @Nﬁrﬁﬁmlﬂﬁiuﬁﬁﬁl@iﬂitﬁmﬁﬁmﬂictﬁﬂﬁ% demaefagct uri ng devi ce
of manufacturing a wafer |am nation body of the present disclosure.
Fi gs. 4a DHUGGH I watsr baxasion kodyof thetnrasenbdisclefs®i ng a net hod of
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a wafer lamination body of the present disclosure.
Fig. 5 is an enlarged view of portion A shown in Fig. 4b.
20 Fig. 6 is a front view showing a variation of the manufacturing device of
manufacturing a wafer lamination body.
Figs. 7a through 7f are schematic illustrations showing a method of manufacturing

a wafer lamination body in which the manufacturing device shown in Fig. 6 is used.

25 DETAILED DESCRIPTION
The present disclosure will be described in detail below with reference to drawings
showing specific example of embodiments thereof. Fig. 1 is a view showing an
embodiment of the wafer laminated body according to the present disclosure.
A wafer laminated body 1 of the present embodiment has a multi-layer structure.
30 The wafer laminated body 1 comprises: a wafer 2 with a front surface having a circuit
pattern 5 as an adhering face and with a reverse surface as a grinding face; a resin film
(support body) 3 which protects the circuit pattern 5 and is to be peeled off from the

adhering face after the completion of grinding of the reverse surface; and an adhesive
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Fig. 5is an enlarged view of portion A shown in Fig. 4b. 20Fig. 6 is a
front view showing a variation of the manufacturing device of manufacturing
a waf er |woi20BNG20897body. Figs. 7a through 7f are ®charsaimms5142
illustrations show ng a nmethod of manufacturing a wafer |am nation body in
whi ch the manufacturing device showmn in Fig. 6 is used. 25DETAI LED

DESCRI PTI ON The present disclosure will be described in detail bel ow
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| ayer 4 which adheres the wafer 2 to the resin film3. A resin projecting
portion %Qh?séve_f%ﬁﬁﬁjeﬁy?fnri‘%@mﬁlﬂﬁ[eel?y%?%ﬁ?ﬁ?té‘fe ce of the adhesive agent |ayer
4 so as to projRGLafett cfd M {dagchRfulor dafctMade@Fkilichh, N IRint 898LHEE, thd th the

adhesive agent layer 4 is to be peeled off fromthe wafer 2 after
conpl et i chickiicsgof whichganbe thgectadite bs @osmpicaben 60 pine Avafréace 2f therwdehe

t enbodi nent, th in film3 and the adhesi t | 4
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respectively. The wafer 2 can be a sem conductor wafer nade of
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15 The reason why the viscosity is determined as described above will be explained as
follows. In the case where the viscosity is lower than 100 cP, it is difficult to control the
thickness of the adhesive agent 4. In the case where the viscosity is not less than
10000 cP, it is difficult for the adhesive agent 4 to spread on the protruding and recessing
face of the wafer 2, that is, it is difficult for the adhesive agent 4 to enter the recessing
20 portions. In the case of a thermo-setting type adhesive agent or a heat-melting type
adhesive agent, no problems are caused when the viscosity is lower than 10000 cP at the
heat-melting temperature. However, when consideration is given to the hardening time
(solidifying time) and the change in the size of the device caused by heating, a light
hardening type adhesive agent, which is hardened in a short period of time, is preferably
25 used, for example, an ultraviolet ray hardening type adhesive agent is preferably used. In
the case where the ultraviolet ray hardening type adhesive agent is used for the liquid
adhesive agent 4, it is important that the resin film 3 has an ultraviolet ray transmitting
property.
In this connection, the ultraviolet ray hardening type adhesive agent is hardened
30 when it is irradiated with energy rays such as heat rays or ultraviolet rays. Common

examples of the ultraviolet ray hardening type adhesive agent are acrylic monomer and

epoxy resin. Thickness of the adhesive agent 4 for making the wafer 2 and the film 3
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enetQy r Hyplasgiednsase madg intaihs aghesiyeragant bolethe peppent dostaysis- exanpl es of the

ul traviol et 1y, hardepidg, hiRenIANESIHRiRBPINA S3RFNLAIBPALET and epoxy

resin. Thickn of 't esive |ng and t he

film3 \whaﬁa@dg}a%9t7ﬁ€ﬁhﬁsz@aﬁétﬁ5g56g4&dﬁ@hﬁfeaews@aea iofs ipeaffeﬂasledleatter m ned
so that it can absorb the thickness of the wafer owever, is typical
that t he thhPErKBS slongatiqies aghuerobanyEntand i 1§mmen@6tr¢hﬁ that theéor?ﬂkéfger abl e

that the él(m%ﬁl %o?hlotr@ﬁlaﬁIQB@S\!v %ﬁ‘ﬂébeﬁ §h§ cgcﬁlggroﬁte Qsoﬁb\é@lj?ﬁédQHal

exanpl e, the support es to sem o uct or
15 test method JIS K 6251-1993, is tensed at 23°C.

(2) In order to reduce a failure of separation caused by a mechanical anchor
force (anchor effect) generated by the adhesive agent 4 on the protruding and recessing
face at the time of separating the resign film 3 and the adhesive agent 4, it is preferable
that the breaking elongation is not more than 5%.

20 3) In order to peel the film 3 and the adhesive agent 4 by a weak peeling force
at the time of peeling and further in order to prevent the adhesive agent 4 from being
broken, it is necessary that the adhesive agent is appropriately strong and flexible. It is
preferable that the tensile elastic modulus of the adhesive agent after hardening is 1.0 to
9.0 x 10° Pa at 23°C when the tensile elastic modulus is measured by a RSAII type

25 dynamic viscometer manufactured by Leometrix Co. The tensile elastic modulus shows a
degree of the limit of elasticity. Therefore, the tensile elastic modulus is used for properly
evaluating the elasticity. An example of the adhesive agent 4 having an excellent
separation performance is LC3000 series, which is put on the market by Sumitomo 3M
Co., Ltd. When the elastic modulus is too low, the adhesive agent becomes sticky and it

30 becomes impossible to expect an excellent peeling property and further there is a

possibility that the adhesive agent is broken at the time of peeling. When elastic modulus



S5wafer 2 through the adhesive agent, is disclosed in JP2004-064040. In
JP2004- 064040, the followi ng descriptions are nmade. "A coating solution for
form ng awoaato/i2ssvappl i ed so that protrudi ng and recessiPog/Uysesmwiossis2 can be
enbedded in the coat. A surface of the coating solution is made to be a
coat. The breaking elongation of the coat is 30 to 700% and t he breaking
stress is 1.0 x 107 to 5.0 x to Pa." On the other hand, the foll ow ng
10expl ands teortdgarie thesdmcimnact #cthaidiseeribed ahgen thepdhesivhegopt adnto

di scl osurg,.: - ( Y t he generation of a shift and
def or mat ipgﬁtlal%yr?lﬁ%ma %é?‘%fgcgg‘geﬁ% 8138%?0 eF(ﬁtgmt'i me of polishing (grinding) the
reverse face, IntJP2604p0@f0d0aht phidial pidpertd bethisiadbestlcoapgad, tirrbreakinot nor e

than 50% and it is nore g)referable t hat the breaking el og?atipn is not nore
t han 30%akpreatian e{ivybisBiiy 3G 19219060 aegl thg beskingsiresseof vechyisdef ¥ BBdtoj 110 x5t est
met hod JI.§7K,.6251- 3 n; g duce a
(o Mre o SapSRReti ThReRDs Rnoaibicre sroestimn SEUHSR B ERE ohdiehSr f ect
gener at edAfaie tihe cd@begignhe adiesivedayen o diesprcbixatich afxhandhasreagsitig face at
the tine of separating the resjgn film3 and the adhesive agent 4, it is

pr ef er abl BUiHa0 tlﬂ&cams%wmﬂglegﬁgaleqeaﬁaﬁe#rﬁ%ﬁtupﬁﬁra@e@lﬁwn@ Ac2008%1 n or der

tp peel trgﬁvﬂi iﬂe@e@%@%‘ﬂ)réeﬂ@ i&g&%éd Y 298 oﬁlsilgu t@e)ﬁﬁ:@#a &%L‘l‘léﬁg sé fifonal the
time of peeling and Turther 1n order to prevent the adhesive agent 4 from
bei ng br oken, Intordes topeessdnyodchatndchd veth eftheevagehit thstimppf gpndiag diey

strong and flexible. It is preferable that the sile elasti dul us of
¢ hel Baned YRS SHERtS dyiPer it Wafiig iGoN Gnera1es 6T TPk oSN  he
tensile eh@gkinClPaUhLs dpprdfRR&W BRI ALRIAIhE, YIS pATSYPRANA thd RGiANMEL er
manuf actured by Leonetrix Co. The tensilé elastic nodul us shows a degree of

the |im tfilof3 edralast qagily peclorhedf eftorths completiemet grendengidicirevensda¢aidt fan bgsed f or

properly eval.uating.the .el.asti.ci tv., A anpl e of e..adhesive agent 4

vt ng. arfOesn AP AedSif KRS sl PRs St RuB T B0 PERY & o
on the mafcleditiby, sPutfBringFladid £ otcHitilat thbEmctoferiadiag thcret®edifads. is too | ow,
t he adhesi ve agent becones sticky and it 30becones I npossible to expect an
exctl | entThsedpicnaccordpeior the arpgessisondisions happoit Sody hodrg bippgPyrenhat t he

L
descr i bedatihvrefetdbty atbvasl. \Feomgkntictvpods of grirphug thalrtwersedaed witloutt he
surface tgoengr%tilqg' gfo}‘n?at?o%t]?[qs(a preferable that the resin film 3 has a bending elastic modulus
of 1000 MPa and more at 23°C. In this case, the bending elastic modulus can be measured
20 according to test method JIS K 7171-1994. As shown in Fig. 2, from the viewpoint of
curving the film 3 after the completion of grinding the reverse face so as to easily peel off,
the bending elastic modulus of the resin film 3 is preferably not more than 10000 MPa at
23°C. In this case, the bending elastic modulus is stipulated in JIS K 7171-1994.
Thickness of the resin film 3 is preferably 30 um to 200 um. Examples of the useful film
25 include a polyester film, such as polyethylene terephthalate or polyethylene naphthalate;
polyolefine and polyolefine copolymer film, such as polypropylene polyethylene or
polymethyl pentane; polyamide film; and acrylonitrile film. In order to peel off the resin
film 3 together with the adhesive agent 4 at the time of peeling after the completion
grinding the reverse face, the resin film 3 may be coated with a primer layer or an
30 adhesive agent layer. Alternatively, the resin film 3 may be subjected to surface treatment

such as corona treatment. Examples of the primer to be used are: urethane primer, rubber

primer or polyester primer. In some cases, an acrylic adhesive agent or a rubber adhesive
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I n JP2004- 064040, the physical property of the adhesive agent, the breaking
el ongation of which is 30 to 700% and the breaking stress of which is 1.0 x
107 to 5.woxobim7#a, is expected. Therefore, it is inpogsirhiseomwosaipect an
excellent grinding property. At the tinme of peeling the adhesive |ayer, a
stress rel axation of the adhesive agent is caused and it beconmes inpossible
to concentrate stress upon a peeling interface. As a result, the peeling
force is dgaeiriesewe. diercpt for sodtimgaansimrer p adhqsaictagan. dicrashible togaparat i on.
7, order taRd SYERL AR, ASGHI LERGENCInIRER Aidd'S: WRACHoRrBly URSdd I Of
gri ndi ng 10 rever ace so 0 exec ut generating
def or mat isapprebd the pradieh eambdl evhthéatc filhe3 rse;sarped, Itlhmﬁlal &’@Sbeadd)nqmpefd)(}ifra ately
high rigidity. Further, i S referabl e t@?]}aﬁ%hfﬁ resin film3 can be

easily pé@w&dabﬁfrﬁtra@tp@ran@%lweﬁ%b {9 B¥s pnu B (&ipigga Bl 1t can

be consi t N t
fri C§[)I ong(ﬁfﬁg}i?’lgﬁg Ih \t}%pcgge-%]gep%mﬁlﬁéh&gggsﬁ gﬁggs ﬁé%d ll? nlﬂ ﬁ?ezt@l%th‘iq%g at

t he ti ne tbé layeisradé mgd¢ biethe easer metefialos.thd Sifiequedior. eII 1sq1reﬁeradbilmt¢;atttbet he
process condition, a suppo body havi ng ra rent ert a heat
Pesi st and®n gw &Sél@moauleﬁé  &0TF SRR %@&Eé?@a&% 80 lexs Btpansi on
ratio is 1%6“1\?15@511&/@%0‘%8{11{%0 1056@M§ahqh%'t&m1c?hes§fo rﬂﬁ'l'n“lg LNGulGNer se

face without generating d rmati on is pre erab at the resin film3
has a bendsindilal3astétat ADc2@suaf 1000 MPa and nore at 23C. In this case,

t he bending el astic nodul us can be nmeasured 20accordi ng to test nethod JIS
K 7491-1994. Aftaibaeveise facg of the wafgappration dagwil hes ?enogsm%&letrﬁ@nf. I'm 3

af ter th%lgpﬂ}% ;%E!e%fﬂfro rﬂﬁé‘\%@ghhﬁﬁat{oﬁ ??q flg@lﬁs dde %ﬁlsern@gel off,

t he bendin tic nmodulus o e resin I's pre era 'y not re than
10000 MPafalic &BCsive mgetnlnrlswhlahes ustehéortthe\ﬁreﬂgltehﬂvsdmmnmm llftSpGCStOSthB pul at ed

in JIS K 7171-1994 kn f .the re 31is f er.abl .mto
000 b TS L o Biehth BR BRrgR s Sirose i htadedish Re B AR Retec @ B The

pol yet hyl\giyer 4. em&@ﬂ‘ob@k@etr%mﬁrﬁlm Satdyeere owﬁﬁ&@h@bﬁl tROhMRLSE bt and
pol yol efi ne copol yner film such as pol ypropyl ene pol yet hyl ene or

pol Vet hydn themadmd; pol yam de film and acrylonitrile fil m In order to
peel offthersmfll oget ent 4 at.the tinme of
beel i ng af tor AraoRgbIa 2R 5 e na f afdrearFRa A Nac o P | s
nmay be capided, etwafer IpminHEbn bayer isiet apsi®&Odaehasd e ragefilm B aygeled off
Alternatively, the resin film3 nmay be subjected to surface treatnent such

as cor onabywsmt peclingasindss fotlovheApiayie rastorive forse df generatedrieeerrved

Binast ve TAERRE I BN ERA e s 53 S5 4R FAO0RPOR RS agent

i s 2®at edhe Exieflin 3 mbenobatdkngtoaubstaﬂtmﬂly@rUalﬂapad hih&lweheafgeagbmgg theivaafgossi bl e
to execute surface mat_ treatnent, plas treat chem cal tchl ng or
flame treabmEsentedros hape Pw%bw%isan TSPl @r{% méésm AT PP 3 i s
war ped, thewtidm can be conposed of a nmulti-layer structure and it is
possible to use a multi-layer filmcontaining a plurality of 5buffer

| ayers. |n t héNoasa enflwdement withe mbrayfartunireesdavidei dfma@ufstwusgdhe aliovies

prefer ablvgaflerhl%%nil?altilon body 1 will be explained below. As shown in Fig. 3, the manufacturing

25 device 10 is designed such that the upper suction table (the wafer suction table) 18 and the
lower suction table (the first layer suction table) 26 are arranged being capable of
vertically moving in a housing including the upper base 16 and the lower base 30 which
are supported by three or more supports 21. The upper suction table 18 and the lower
suction table 26 are arranged being opposed to each other so that the central shaft C can be

30 on the same axis. On the lower side of the lower suction table 26, the UV irradiation
source 33 for irradiating ultraviolet rays so as to harden the liquid adhesive agent 4 is

arranged. In order to uniformly disperse a load given in the vertical direction of the
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the |l ayers are nade of the resin material of the same quality. It is
preferable that the bending elastic nodulus at the roomtenperature 23C of
each | ayewoisiwmmrsdzess t han 1000 MPa and not nore than POOAG20Pass1The t ot al
t hi ckness of the nulti-layer structure resin film3 is set at 30 to 200 pm
10After the reverse face of the wafer |am nation body 1 has been ground,
the resin film3 is peeled off fromthe wafer lam nation body 1. In this

case, théwoasingsiresusst disipeds fsm tissunpiress) vie thgy@aving shydhpEtheupperseetiqior t he
present emgodi rJFeEehl tfh ts%ee éﬁ(ﬁﬁl%%{l%ﬁo N gr%ér[ggfi lod I@Sﬂlal‘ ﬁltt%begggfn V\%ﬂ:” t he

. S
adhesi on streng 0 esive agent 4w respec r 2.

Ther ef or exonhdgionetht mahifatiuding dvvibe 1 petheprakit smhiiddiduéntliedvde’g WYie adhesi ve
agent 4 15on the wafer 2, . . As shown i ig. .2, en.the resin film3
is peel edTafiAtPH st Waichis 4 hiflning Bwarb%fgyﬁfir,%el%lﬂéthvfﬂf%lﬂ&@_ INGFEBH body 1
s set upel ey o a1 iRl ik hBdinin rRERL R 1fdenf (HSLAIR A BEBRE! T NG
nmet hod as follows. An elastic restoring force F generated 1n a cur%ed
portion, 4hinohlimgedtoestharbovedg Poiradiatddn aede I3gntthepressi dis€liobure3]tis s act ed on

the wafer 2 when 20the resin. fijl i ent.back intq,substantially a
U shape. TSREPEGe s ot SGEPh g ceRe WATEY T34 R sbBioad from bel ng’ curved
upward and t heplegdr forf the DhkrGaRtidaa®a sk ky bosRkedinahé pipemaithg: WRlasn 2.
Next, an enbodi nent of the manufacturing device of manufacturing the above

waf er | anwitaraspest koly rafegngd fape obthpluaperadsh &, dbe rigid sbifowa ta supppy thed, t he

[ devi 0 i ' d h th h : [ bl
(et e AR RGTHPES Y mll R R ARED ULl o b B B0 BB BP | T e

sucti on tiakeoh R [afear Bishan R d shed aglaapalk thiofimyghtordarltd ynHmyd g in a
housi ng i ncl udi ng the upper base 16 and the | ower base 30 which arc

suppor t edicByragheieic grovapeet ig ghpesrpendpoplar dirgctigimfithe shaft 1Zn ittiganeorte8t and t he

| ower sucti | r ro. ! C so that the
central ghgﬁ {]]e céﬁeaggu%(sg(l)?f 1;%295%%8%%&3&39@@ ﬁteaﬁl?g\?\@r&g?é@%{jf t he | owner
suction tabl e Bampldseofithé adtuaaeli ldtdfahe siafir i@efoB Suffportingrthadpmdrismgionlthilavi ol et

rays_so as to harden the |iquid adhesive ent 4 is arranged. |In order to
uni For i Y SRS O AR ﬁ%lﬁc ?ﬁmfiﬁfea%aﬁqe@amomri@eﬁ{-i idawgyers fram thp

2010/ 027 894 RSk h 6320 Irnlthe ARSIy (RE §H5Si % Fo si%t?&lﬁl%ﬁ%c{h{ié)mets%gﬁ%p ports

21 to the noving shaft of the uppér suction table 18 are all the sane and
t he suppartfordncar i issprengdatoatse rdigairdread dtigen/lay s servomotdror estapenigi on, t he

Tl TR S B RS T BT SR P e 2
agent actually stuck, the resistance load of the manufacturing device and the viscosity of the
20 adhesive agent. It is preferable that the thrust of the actuator 11 can be generated so that
the pressure of about 0.1 to 1.0 kg/cm? can be given. In any case, it is important that the
shaft 12 is not moved at the stoppage time even when an external force is given.
However, it is impossible to evade the occurrence of a small spring-back phenomenon.
Therefore, it is necessary to provide a mechanism for watching an absolute gap distance
25 between the upper suction table 18 and the lower suction table 26 at all times. It is
effective to control the absolute gap as follows. For example, the linear gauge 17 is
attached to a side of the upper suction table so that a forward end portion of the linear
gauge 17 can be contacted with the transparent rigid body (flat plate) 24 of the lower
suction table 26.
30 The upper suction table 18 includes a mechanism for holding the wafer 2. In order
to maintain the flatness of the wafer 2 to be sucked, the flatness of the suction face is in

the range 5 um. It is more preferable that the flatness of the suction face is in the range
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54. However, it should be noted that the hardening neans for hardening the
adhesive agent 4 is not limted to the above UV irradi ation source 33 in

t he presewD 2diosebs¥gure. It is possible to use a heat somctascowend2 of the
UV irradiation source 33. In order for the upper suction table 18 to
be noved in the perpendicular direction with respect to the reference face
of the upper base 16, the rigid shaft 12 to support the 1Oupper suction
table 18 ﬂtlsumo@@acqrpmarthie b@idlné@nwham@maﬂt @mg)sahgr teyb¢ marchieed! veewdrer 14 in
whi ch two I{near bushes S| ﬁ ; %%g enﬁ ¢ this tine n_order to
enhance tsﬁg“’a{béﬁlﬁe&"? BICHRS ?ﬂﬁ/ At 1 Prﬁ er?)é? boe‘#&iaéﬂ?aélP 08"?%‘8{‘1 on of the
shaft 12,sutfiod SechiidRqt fsaithplt N& tht Pecstmiddidrany; siiidh @sookds 23 forda€uight ached at
positions distant from each other. Exanples of the actuator 11 of the shaft

12 for s wyfawt J1R @rqwéedmptb@ usmftsu@wnttalﬂp é81b1grdar @ fa@lhtaéﬁ 3 dléyhargm@ﬁalr a

h d | d f
e nn R SRR e dne MR o TR R i) Y Hore i ki afh EE M ©

st oppi ng pevitied sRieBuctidn fase thﬁﬁtethéiﬂhﬁieﬁs%fl!ﬁ@s@tlbh ReBIca 8&theiffckRd. by a
servo notor or a stepping notor. The maxi numthrust of the actuator 11

depends upon tIR@rdiriesusk thoveesinglilay 3 by varsugy thedpivgr gictiek tabl26 inelkides ance

0ad of thedEONACt NG (Y] S8 ARe RS PR LiPd A, BORdRes] e agent.

It is pretera e generateéd so

that the fRILRSS Uf Be@fictAddUte Qi tHeQargeOr K@thC s pesTerable ghat &b fldthesa By thease, it
is inportant that the shaft 12 is not noved at the stoppage tinme even when

an &xter malctlcfmfr‘ac@1S| ig thyi I‘aegf: +Homexle rthe satne| ganngpasbiainighe wpry aewionteble
occurrencg back menon. er ef.or it.],S nec psary to
o ovi de. s naea SRR S oA IBEE Pt Ge Ay WUt e ioaliB e RRE T The
upper sucs {oq shaldesukBica 'ﬁ‘ijegull'%ﬁlt e@ﬁ?ﬁoﬁﬂ&% 'tl?d?l &%Fw%@r@ﬁro@ dled bh @i?esm i's

effective to control the absol ute gap as exanpl e, %ﬂnear
gauge 17 liody atH(stotwedintfog.s5) so theit dfc ﬂdﬁt@sup:b‘éﬁ ssa;matnl facne ctaabioebs @ff¢d’ufat %hef orward

P L e T e T e N o
suctjion te%@ﬂx@lelﬁla'stﬂfé MR a gpﬂ&f? *’Iﬁ@he%ﬂsie QhehRahdl HBE Bdag 2\4/8& ﬁfad@of élﬁssoﬂféer to
maintain the flatness of the wafer to be sucked, e flatness of the

suct i on fsatfecq isrepnlarities -’r?afﬁg éhossagerns tlnqse io§ gremne gb‘ﬁ%f Biogbthe vidvgointhef f | at ness
of the s urﬁgun%{]nnflg fi Vlssbﬂlpy att hl?e il %?adh\/\gozojtl% 10%571%? ﬁllgcgylé%g'ggrg g{ 055142

deformation at the time of adhesion and making ultraviolet rays transmit at the time of
hardening the liquid adhesive agent of the ultraviolet ray hardening type, it is preferable
20 that a central portion of the lower suction table 26 is formed out of a transparent rigid body
24. Examples of the transparent rigid body 24 are: boric acid glass such as Pilex
(registered brand name) or Tenpax (registered brand name); and quartz glass. In the case
where only a portion of the lower suction table 26 is formed out of a transparent rigid
body, it is preferable that three supporting points 29 are provided so that the generation of
25 rattling can be prevented, that is, it is preferable to employ the three point supporting
System.
From the viewpoint of controlling the parallelism between the suction faces of the
upper suction table 18 and the lower suction table 26, it is possible to compose such a
structure that the lower suction table 26 is not moved in the vertical direction and only an
30 inclination angle of the suction surface is changed. A specific method of changing the

inclination angle of the suction surface is that the lower base 30 is supported by three
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1 .um Concerning the holding nechanism it is possible to use a neans of
vacuum sucti on, adhesion or electrostatic suction. It is preferable to use
a nmeans olowvaoummsdsucti on because it is sinple. In the predseeodszet osure,
suction grooves 23 for vacuum suction are provided on the upper suction
table 18. In order to facilitate a discharge of air 5at the tinme of sucking
the wafer, surface irregularities of not nore than several %m are provi ded

on the sueiityaf thaseicometardicad b Whan testbresfrofieostilie mieenicis dcehial wst be
af f ect ed 'in%eipgn%eélltlp rrllgcf\% Fard 1?101?1?«1 iléntaﬁ ero?ﬁ{eriaglml {Hl’?ﬁgll’? Y(‘gll/ea%é‘]éﬁ@betc gné]e(a\t’\ﬁ;

suction ta es suction grooves 0 nal ntal
flatness of thes 4 esidtiohiolf the3nirufixeurdigckeite it liwwid atHigss itdf poeblsteclorran face
is in the rangg 5 ktm It is preferable thﬁt the flatness of the 10 suction

face is iTPRREPFUAGENE UgRRT SHAIGHEDlgH frean Wehguctinatabyy 26 W fFpR-M S uct i on
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suction fac he resin film3 to be Sucked, surface irre
not nor e dfilanlosey srcalon rblal@apt dedtdeldy defotrhed, 14 giadhdatdyndhtershown in Fi g.

5) so that the flatness of. the suction ce can not b fected. The
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rigid body 24 is nade of glass, the surface irregularities 38 are the sane
as t hose wienghothnd tighths slos@@r spaee iy deganampssicatisisgosstblicne mamitaig thawaed i bil ity
at fge ti e ol Adnesl on . RUBRLES NG, LIS, Benerall aR ook, ] o mmtiion at the
time of adh&sicon ang Urraﬁl n& Ot avioP et rays TrEnsmt "l 1 he Tihe of

har deni nguble, flidtheduistbnaslioon rasentan®bthiae ?fdpﬁ&ﬁi:@dl‘tﬂfer.ray har deni ng type,
it is preferable 20that a central portion of the |ower suction table 26 is

formed out of QVtifreadiaty wytcer3dpairkdinjing altranaphypestodrrdendhe igHd par ent
ormed _ ; g ; :
o ranpantp BP0, B GhuRtl 085, g ML LRSS e atopary

or Tenpa r n and quar n the'case ere only
a por ti onhetypt b€ tHeamtesisugichoh td Bohsed 26e rid GinmB dnd tie tehsaittanansixae ent
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pr ef er abligy i, KRR L% utdSs LY E‘ﬁ&"%%afaéel’( ALRRRIES RO EBSIBMW/cm?. THHORhEDE

vi ewpoi nt of controlling the para i sm between the suction faces of the

upper suatlirgnolctitalyeart8rradidtct ier 100080 sscmids,ahistpebdible26 jrrddiate snqugwsef Hile t o
conpose stugpo(grnﬁ}ru_cture that the |lower suction table 26 is not noved in
the verti'@ €Ction and only an 30inclination angle of the suction

surface i s chaggedefofyisPRAiLL. A(d1RS BRY, esﬁfex@ﬁ%w&ﬁﬁtﬁo%finmhfa@aﬁin Rhangl e of
the suction surface is that the | ower base 30 1s supported by three WO
20120 027 getpdrvilsbo ogylgaed laglow. This manufacturing method includes a step of sucking

the wafer 2 onto the suction face of the upper suction table 18 by vacuum; a step of
sucking the resin film 3 onto the suction face of the lower suction table 26 (the rigid body
24); a step of applying the liquid adhesive agent 4 onto the resin film 3; a step of
pressurizing and spreading the liquid adhesive agent 4 after the wafer surface and the film

25 surface have been contacted with each other while the parallelism between them is being
maintained; a step of hardening the liquid adhesive agent 4 at the point of time when the
adhesive agent thickness (the wafer lamination body thickness) has reached a
predetermined value; and a step of taking out the wafer lamination body 1 which has been
made to adhere.

30 In the step of sucking the wafer 2 onto the suction face of the upper suction table
18 shown in Fig. 4a, the wafer 2 is sucked to the upper suction table 18 by vacuum so that

an adhesion face (an opposing face) of the wafer 2 can be directed downward. On the
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points of the mcrometer head 31. When the three points of the mcroneter
head 31 are independently noved, an inclination angle of the |ower suction
t abl e 26 wenrotn2cdvanged. As a variation of the mamafrastemiossy4zievi ce
is showmn in Fig. 6, it is possible to forma space between the upper
suction table 18 and the lower suction table 26 into a vacuum 5at nosphere
space. In this case, when O- rlnqgg which is contacted with an opposi ng

face of taiecrihgngrin digctioron’ sueling trgesin il 3aante Sisugtionefaes peilic lgwerabetioned t o
an outer t&%l%%gr@a%ﬁ&rﬂtsh on%f%%%d% b Rl aRB Re%io'?l[ a%%ﬁfgfgoéﬁgge{aggf%héuc“ on

tabl e € space b er suction T ower

suct i on traiih ﬁlraa caarbetaleretﬂe@ Dpivyrde Ilosq;defaﬂadle\n/hanhé piesdubsis the ghkloy cl osed
space i s deconpressed IS p055|ble to maintain the space in 10the state
of a vacd@ﬁW&?ﬁW@Eﬁé?@“@Eﬁgﬁﬂ' B2t the material of O-ring 22 arc: nitrite

rubber, fluorig: 1Hl?1?ee§t%p ?f'oa{lﬁpﬁﬁﬁg LHROGE 2801 offoié ?é%i% RLPPYE P&EMS quer

WV iTradi ati on source Irradiating ultraviolet rays to harden t
liquid adhgs&ﬂﬂhaqehﬁmﬁmﬂynabmhwgedﬁnn@bdthhbwwﬂhsveegﬂmdunmgthe Iomer

base 30. Dependi ng.u the t f the adhesive_ a to b used, t he
Cosin {1 1HPHCHIE. THBIPles A RiTARGE B SIaTEE L o HARara A BY BRAT body 24
att ached 159idaf@ do@PaImSHEdchRR dofRInefoAf, whith nfafadhRtdrakidddresdking of WV
irradiation source 33 i's apprOX|nater determ ned at 50 to 100 cni.

Then, whdghippbinghin vhfer atrtbéy@ma ot grlndlagl thetreverposurfege pothegvadercdnasderta i s

possible to irr |ate en 90 1R.200 ferrln t.o Figs.
2a]0 co ansye aROR RIS Hinp nen i Raiti el R Bl el b
expl ai neqarby@bmvg poTﬁbrsoﬂiT&i&L&u@@tcﬁbmﬁ&réf&% ld0 ehel ddabdiciespeat, Sitetliguad adiesking t he
wafer 2 onto the suction face of the upper suction table 18 b¥rvacuun1 a

step of sgekiihgrrlicd neady at the pdhesiopseptcr plthe yaferan In geder & canel thevieyinsuct i on
tabl e ZGF{JEEJQ&H{W?IPQ%XH %)duteq c %ﬁer%nc@BHh\@ lﬂﬁu& %ﬁegl'vgh'%&t qg{ﬁi%kl & agent

4 onto t resi a step of pressurizing and spreadi iquid
adhesi ve tagpgpily ploft bmouttitd adadsere apanttakiag aitd atdvenf the marg&sthmckme have been

ted th e t her Il el b th
i b ai ﬁe(&bvlvé@egst %ﬁﬂ%%nﬁ%taﬁﬂﬂyg 0% Hf@ a%géﬁw‘dfg&éﬁgg?re mf?@@fﬁﬂﬂ%@ﬁ?ﬁ%@. nt of
t i ne whenpihec aaRas eégu@&faﬂa& fillHoGkOERRe ssmem{e%fmeb @Im30dYy be

t hi ckness) has reached a predeterm ned value; and a step of taklng out the
waf er | amdmattagmuﬁdgdlyedltovﬁqm thetrasin pegectmgdertian 4difehead@siva agéne. st ep of

ki t 2 t t f f th
shown g eay. FaEno oF T e pieh TS nedti Er en b Fissomauic T8’ oy
vacuum so- | hat %@Raghgﬁ)oahé@q&(cﬁaqs ARRARLOGE heGalerof (k)& MRHRERsSHN be

20 the adhesive agent, and G (g/cm’) is the density of the adhesive agent.

Then, the upper suction table 18 of Fig. 4c is slowly lowered, and when the wafer 2
comes into contact with the adhesive agent on the film 3, the actuator 11 is operated to
pressurize the adhesive agent between the wafer 2 and the film 3. The pressure depends
on the viscosity of the adhesive agent, the target thickness, and the like, but may be

25 approximately in the range of 0.1-1.0 kg/cm®. While this state of pressurization is
maintained, the liquid adhesive agent is spread all over the face of the wafer 2 until the
desired thickness of the adhesive agent layer 4 is obtained, and the adhesive agent between
the wafer 2 and the film 3 is squeezed out from the space between the wafer 2 and the film
3 to form the resin projecting portion 4a on the outer circumferential side of the wafer 2

30 (wafer laminated body 1). When the resin projecting portion 4a is formed, and desired
thickness of the adhesive agent layer 4 is reached, ultraviolet ray from the UV irradiation

source is irradiated to the adhesive agent to harden the adhesive agent.
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WO 2010/ 027897PCT/ US2009/ 055142 ot her hand, in the step of sucking the
resin film3 onto the suction face of the |ower suction table 26, vacuum
suction iwoexmordd so t hat an adhesion face (an opposi rgTfise@p/oafi42 he
resin film3 can be directed upward. It is preferable that the pressure at
the tinme of vacuum suction is |ower than 100 Pa. 5Next, in the step of

appl yi ng adhesi ve agent onto the resin film3 of Fig. 4b, it is required

t hat ~ subst ant i BIdTgsiparaietsbRasrtanetans R earigingojepéngeiteaideom gamuterur i ng
applicati l.es \ i . . I j ess of the
waf er | arﬁ?llra\% g elgcgg)g ﬂ% Vrvrg%g%glégrqrg%gIﬂlﬁ%\?@%ﬁ%}&%%%%%&gng@h%a{%be&@acki ng or
br eaki ng duehinfgemg)ofithe wake? cai bé hdhetdde tiod filgd B pdihogt prbdudieygase surface of

t he waf er IQ order_to 10ensure uniform spreadi ng of_ the %pﬁlieg adhesi ve
agent andherebstyesR- f Bhuvaeqcarerte afRdorien in the eyteceiwg psnes Sritowaine thalt er

ci rcynt eri?ﬁﬁfadﬂgrewﬂ@t@qﬂﬁﬁ KevEReR o th trbé-s%hgenﬂqﬁ@ﬁ{ovs%cﬁg%eﬁ-aidﬁer@ﬁ plied
e ft er 2. t

nearly at t adhesion center o he vva? In order to control e resin
proj ect i meripor keading 4eo@nrreie dichpping duringfeendmgef dic teherst swfhicd cadbesi ve

agent, it is sifed to l.y .proper anount of agdhesive agent. t.aking into
Scount 1 crgdiccte arfLdunB} Mo hel oo iniGe ST AT Ot ho
adhesi ve agent, thawiap tib reRRPFSXHIRLRM Yo R ARIR PR iR nfRWEuk&RbLFed for
filling the space between thé wafer 2 and the film3 may be advant ageously

used to fampingellreeiorm opthsjresn ipryeqsimgtrogonst fofmeden thelpatir gacurgiesnince

Speci ficald t he,amoynt W of,. t he | ied adhesiyve nt 4s.given by
Chert or mrdHa 1352 3 o tied Blople 5 SO PLEEH AR ERI YSs B0 R Sile o Y e
waf er, t dgent theSvdtapilihictiness thafwatot henddhb eBinve HR@adlin padjectiag(attion4d s t he

density of the adhesive agent. Then, the upper suction table 18 of
Fig. 4c imasbofprged aneansave typel(filipéshansdyngifer onascorex type dax diedetinwi t h t he
adhesi ve : . il uator 11 is operated to pressurize the
adhesi vepg gﬁtﬁn etrgvl\grgér‘l”shog%a% té]fp%’é)%g%ﬂ the film3. The pressure depends on
t he vi scosity Tife redie pagbesig\pertagetitis farhedtbarpgesutizing k pesisteraindd hiveuht ke,

but be. 25 imately in th f 0.1-1.0 kg/cnR. VWi le thi t at
of b?”ggsﬁiaﬁ%ﬁ‘%ﬁ%ﬁaﬁ?ﬁy@g&af@?@%ggﬁfaﬁ%9 A e At aiggr'ltégﬂoeahsaﬂ e
over the Jiaage@but it W Shrel2 Uldoed AR ARRIRBLMALCKITER AbidDcadhS Ve

agent layer 4 is obtained, and the adhesive agent between the wafer 2 and
t he fil mB@pessustjoetbbdl Sothat fuckntht hafa@ackibhstbeeanc theaipparf siction tabte t&ie fil m

3 oo BRI PLL S 1B RRTA 0 4R, oQpLS, QULEL SHCEUT srsp ol i de
portion 4andunt.f GihbBehe fAMB HESIKRAn size a little larger than that of the wafer 2, it can
20 receive the adhesive agent squeezed out from the space between the wafer 2 and the film
3, and can thus form a resin projecting portion 4a in the shape of a skirt. Thus, the
construction of the device 10 for manufacturing the wafer laminated body in which the
upper suction table 18 for sucking the wafer is situated above and the lower suction table
26 for sucking the film 3 is situated below is a preferred arrangement for forming the resin
25 projecting portion 4a.

The wafer laminated body 1 as an intermediate product is manufactured in the
manner as described above. The wafer laminated body 1 is then transferred to the step of
grinding the reverse surface, in which the wafer 2 is ground to a desired thickness. After
grinding of the reverse surface has been completed, the resin film 3 together with the

30 adhesive agent layer 4 is peeled off from the wafer laminated body 1 in accordance with

the method of the present disclosure to obtain the wafer 2 of desired thickness.
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t hi ckness of the adhesive agent |ayer 4 is reached, ultraviolet ray from
the UV irradiation source is irradiated to the adhesive agent to harden the
adhesi ve wgent0/02780 2010/ 027897PCT/ US2009/ 055142 The r e®Cm/Usc@pAsiiing
portion 4a is a portion projecting outward fromthe outer circunference of
the wafer 2. By formng this resin projecting portion 4a, the outer
circunference of the wafer 2 can be adhered to the film 3 w thout producing
gap therebetwééﬁwIFW@ﬁhﬁb@%&ﬁE€Wé@f@ﬁnaﬁ@6W¥@ém3Wﬁ&fﬁénmﬁw@ﬁoéyﬂcunference

of the Wad(e%rlb%dt e% PRd s%%lg'tgﬁt?ﬂlg dx}% ]Z;JB lefs 'alre{%g(e'dﬁxggl dt% gﬁ?e’sw% Erﬁ {

stress concentra IOﬁ (0] SUC a non- ere 0] OC urrence of

chi ppi ng adtifrierd agplyimgi th@adlfesivh@géxﬂ%&ﬁﬁ@ﬂﬁlﬁlﬁﬂi;@ubtals ey pe ﬁﬂﬂd‘d\@ﬁlh tlBecause
such chipping is nore |likely to be roduced in the case of thin er fer 2,
forning tHESYEsIEMBY &@ewrwassg#rsprea ing dhgadhgsixg parnt tpetesn sheatyalst 2 R

occusren hi or med
onC e oafs i BT BE e IR % Bhl 1. 658404 B AE L B adfol 0 1o

vi scosi t ythandfachef thy:p;eafcn‘ is high cxdh é®i oase afenty, cutchfe body, tveticH istaysoralled i ve to

t he waf er nd t.h ilm3. .The r oj.ectin por i 4a may Qe .fornmed
15 concavush G5 Farmsti- e Doy ahig) Sk naees Bl B e S o
proj ecti nfe RckiveAg &ﬁ4‘3f&£bﬁ9&@§&%n&x&fwﬂﬁlm:Jﬂ@mﬁ@ﬁ dht A @k S&idMowRr tion
4a is formed by pressur|2|ng a predeternined amount 15o0f adhesive agent

bet ween tlikelyneef esackzdand brakens There®re,g m«redeetw@ thel M@ﬁarﬁeanégbmﬁlnn 9 ipput

squeezed .out fromthe nt g cont act h t he
cacon Al dyobi T heRGRREE SE s B RTn TR RSP EREERE Gah R 10T 1
because tihige Wad&%&hb adhdsBlagerkd beswédnttu@tVaﬁbr ah@uehe A3 bERRUSENSNR
anount of applled adhesi ve agent is adjusted to _proper ampunt. Since the
film 3 i shpopaeHig A dYhea thisimathedsisugedyélris alya Rossle tq)qief@%bubb e:12, it can

20r ecel v {; "&gu%sdré(%u%&ﬁ%h ﬁf&%%ﬁés‘?&'e he 4 500 i€ w?aft’é'}czean%eahéf‘ﬁﬁﬁataPee Waf er

2 and th and can t forma r SIn projecting portion

shape ofIamkhbmﬂhmﬁhu&mhbh&rconstructlon of the device 10 for nanufacturlng
t he waf er Ianl ated body.in mhl h the uppe ction tab e 18 for . sucking
theliaf er i s SHEGRIBUORBEVE TEAMTCHENE SHHO déqfcs,tﬁ%wsqnéﬂrse o5EerBPWR It ki ng t he

film3 ispisi %!% ?é’cal%%@l\ﬁ’dé & s@p B?ﬁfaﬁ eaﬂ a%&%ﬂ%%%eefn%e (afarngdthe resin
25proj ecti ng portion 4a. nated body 1 as an

|nterneddﬁnéSpﬁ@duwnwnsﬁmﬁmqﬂamnubeudﬁmamﬂeInanmanmahedﬁs&wabgﬁnébmde. The

waf er ed .bo is then tra ferre to t r|nd| t he
e verse RPBLS B y mernhrg e a5 b Gt TR RS qe B M e
After grin@brysewi ﬂlef“l%e)@daﬁ%e%ﬂééﬁé&nhﬁ@st@ﬁﬁﬂw&@m@qi adRGive @géﬂ% 4film3
together with the 30adhesive agent |layer 4 is peeled off fromthe wafer

| amhat eds besdsurized andggenddaitee ghomvafhr 2 and the film 3 have been contacted with cach

other. In order to execute the defoaming step, it is necessary that the wafer 2 and the film
3 are made to adhere to each other in a vacuum atmosphere. In this case, the vacuum
atmosphere can be made in such a manner that a vacuum tank is provided in the housing
structure of the manufacturing device 10A or O-ring 22 is attached to the outer
25 circumferential portion of the opposing face of the upper suction table 18 as shown in Fig.
6 so that a space between the upper suction table 18 and the lower suction table 26 can be
tightly closed and decompressed.
A method of defoaming the bubbles mixed with the adhesive agent 4 will be
specifically explained below. The wafer 2 sucked onto the upper suction table 18 is made
30 to come close to the film 3 sucked onto the lower suction table 26. When O-ring 37,
which is protruded from the defoaming jig 36 located at a position between the upper

suction table 18 and the lower suction table 26, comes into contact with the lower suction
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the nethod of the present disclosure to obtain the wafer 2 of desired

t hi ckness. WD 2010/ 027897PCT/ US2009/ 055142 In the manufacturing

met hod ofwoenwfeetari ng t he wafer |am nation body 1 desecrhsdooaosssgz even
when substantially no bubbles are m xed with the adhesive agent 4 at tine
of applying the adhesive agent 4 onto the film 3, bubbles may be m xed with
t he adhesive agent 4 in the process of spreading the adhesive agent 4

bet ween ttalle dafamotonatithsupaator | hpgthesbft &% srgomeletely stapped adethiheeiet athe
aspect rat] i iyt i . f fer is
i oh or O a8 EAEFEN b IRHPS AL Blhe 18 SHALAER, B LS 0 b,

i s formedyextedeomprasip@esvibe (riot yhdvptis apdrated endalsiieet bofwcbu il esfea?2 e m xed
with the adhesjve_agent 4. |If the bubbles are m xed with the adhesive agent
4, the mmgﬁhezﬁ\mﬁus chse@uopeswéi t@%ﬁé&? wsuBrgker) (Mirendiig ©a space
between t he wafgL, derBidintas bidRodndiste® he 3hdloP1 VAGHUM AL IS RRERRIS t hat
no bubbl es can benn”?xedmitgn tshe acfh%]eﬂsiét\e/e’ aegent 91 at the tinme of Bsgr eadi ng

t he adheshaterasgertcad bbgtadealhy gmw.mﬁm@efoﬁe, drecduptphesdctibmta®1cTH & grenhibel i s

shown in Fig. 6. Wien.thjs nethod is used, i1 is also sipble to defoam
Bubb! s, T pecisar Al podiaon il UF ioshberBshGe LagHIPHEPbr e t he
wafer 2 gpekshiigitibvhlifdin®ifedmdand MIRINE LA spRabs Al BRI thlfalbsf hakiaddr on of
t he manufacturing nmethod of the present disclosure shown in Figs. 7a to 7e

can i ncl vdandfughephotdheaivi ngend thigkness dserechid peesistearmnedatie, the apchunhe film

3ipto a._vac n St at o,that naq.bubbles can be m.xed,with the adhesive
SRR RO e 3Ot o) S SRR et el SR R S T SR e e
step of daberadmgsitbegdildbd BedairdWA fion thd Glhesite Nt HBachea hrdnéd) at he step
in which the liquid adhesive agent 4 20is pressurized and spread after the
waf er 2 ahdcebesweqn the spprivectisadable dfeaé thedowrt sickiar bt Hels op¢thtodheler t o
execute t f i 1L a film3
oo mmae LodERARMe AhERmbiid SIS ALK MGGl o PG T T
vacuum athesph éitre leainatien baigel has beec proandehe assint filat 3 & peated wit framkhd s
provided in the housing structure of the manufacturing device I OA or
0-rihg 24Apslangnagiondady é byile HifY eeclmg methed shayyeikig) Z. prthisgyayethet he

opposi ng g r ct.i : Wwnin Fig. 6 so that a
space bet%ﬁ’?ﬁ%&g%ggg%gt%ﬁ%o% a?% ]%%p\%agueég%ﬁ?%ia%\g@v\%r suction table 26 can
be tightly cl daekisanthecdéagnqvhesksled.nofedniititbel pebentiddaltsmg is het 1mibodad tes m xed

wi th the adhesive agent 4 will be specifically explained bel ow. The wafer 2
sucked orib®2kave Saffrsfg? crahedipisht ndijasiatens; Céln%ﬁa@d% 1 the lgmgetionp fodhe fi1m

3 sucked loﬁtﬁﬁﬂgeﬂt gi’iﬁbdMUtH@a&h%E’ﬂv'@ la?gf 4 Wiednfe ﬁ%@ﬂ hShreviliteRdh&ive

protruded fromthe defoamng j1g 36 |ocated at a position between the upper
suc20 on tambhtdayd® 4amd bt Hernledvieto asmulti-lepertsaiottar &For evamplei iforecbantvatet 2wi t h
the | OWeTis gllljciteéi 81r1]t0\%)e ggpleglsgc i%%%gbl?ec]- ,Lajlsszu?fca)lgé (o)f5 t%% %vzafer can be subjected to a

surface preparation by an adhesive agent used for the surface preparation, the quality of

which is substantially the same as that of the adhesive agent 4. In this case, the adhesive

agent 4 layer is composed of 2-layer structure. The 2-layer structure of the adhesive agent

25 4 layer is advantageous especially when the bump height is large. When this structure is

used, processing is executed so that substantially no gap can be formed between the

adhesive agent for surface preparation and the wafer 2, that is, so that no bubbles can be

left. Accordingly, the generation of cracks on the wafer 2 can be effectively prevented. In

the case where the adhesive agent 4 layer is composed of two layers, in order to prevent

30 the deterioration of the adhesion property on the interface, it is preferable that the adhesion

characteristics of the adhesive agents composing the layers are the same. The tensile
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table 26, a notion of the actuator 11 or the shaft 12 is conpletely
stopped. At this point of tinme, the adhesive agent 4 on the film 3 does not
come i nt owoantoaersyni th t he wafer 2. Next, a deconpressi rRGTABSLIOAS(IADL
shown) is operated and a space between the wafer 2 and the film3 is
deconpressed through the vacuum val ve 20 (shown in Fig. 6). 5Wen defoam ng
has been conpleted, the actuator 1 | or the shaft 12 is operated so that
pressur e aastic pwdghadtticirgonyitgmperatire} Bl arfeach hgcuppdrtodbxilBnPa aisl the 18 i s

gi ven thq)%%gssqre g@ner§%e$wpy the actuator 11 and the atnospheric
pressur e.” VIREH TRTEVOP 4t 2%t Bressuri zation is nmai ntained and the adhesive
agent 4 spreads all over the face of the wafer 2 and further the adhesive
agent thickness has reached a predeterm ned val ue, the vacuum 10val ve 20 is
cl osed. Under the condition of deconpression, ultraviolet rays arc

irradi ated and the adhesive agent 4 is hardened. After the adhesive agent 4
has been hardened, a space between the upper suction table 18 and the | ower
suction table 26 is open to the atnosphere and the filmlam nation body 1
is taken out. After a reverse face of the wafer 2 of the filmlam nation
body 1 has been ground, the resin film3 is peeled off fromthe 15film

| am nation body 1 by the 180 peeling nethod shown in Fig. 2. In this way,
the wafer 2, the thickness of which is a desired value, can be obtained.

In this connection, it should be noted that the present disclosure is not
limted to the above specific enbodi nent and variations can be nmade. In the
wafer |am nation body | of the present enbodi nent, the adhesive layer 4 is
a single layer, however, the adhesive 20agent |ayer 4 can be fornmed into a
mul ti-layer structure. For exanple, before the wafer 2 is sucked onto the
upper suction table 18, a surface of the wafer can be subjected to a
surface preparation by an adhesive agent used for the surface preparation,
the quality of which is substantially the sanme as that of the adhesive
agent 4. In this case, the adhesive agent 4 |layer is conposed of 2-I|ayer
structure. The 2-layer structure of the adhesive agent 254 |ayer is

advant ageous especially when the bunp height is large. Wien this structure
is used, processing is executed so that substantially no gap can be forned
bet ween t he adhesi ve agent for surface preparation and the wafer 2, that

is, so that no bubbles can be left. Accordingly, the generation of cracks
on the wafer 2 can be effectively prevented. In the case where the adhesive
agent 4 |layer is conposed of two layers, in order to prevent 30the
deterioration of the adhesion property on the interface, it is preferable

t hat the adhesion characteristics of the adhesive agents conposing the

| ayers are the sane. The tensile elastic nodulus at the roomtenperature
23C of each layer is 1.0 to 9.0 x 108Pa and the breaking elongation is 5 to
50%
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CLAI M5 A net hod of manufacturing a wafer |am nated body, said wafer

| am nat ed body conprising: a) a wafer; b) a resin filmfor supporting
said wafer; c) an adhesive agent |ayer for adhering said wafer and
said resin filmto each other; and, d) a resin projecting portion
formed on an outer circunference of said wafer; said nethod

conpri si ng the steps of: (I) sucking said wafer onto a wafer suction
table & d above, sucking said resin filmonto a resin film
suction table situated bel ow, and an-angi ng said wafer and said resin
filmin opposition to each other in a vertical direction; (2)
applying a liquid adhesive resin to an opposing face of sald resin
film opposed mehehptmemtestuinga waferiamgnated Wpdadtaakivaler agerted tadsr ;  (3)
causi ng sal “\Q@L llr1 and said resin filmto approach each other while
mai nt ai ni ng pa Al 1%l i sm bet ween said wafer and said resin fil m and
appl yi ng pressiir ewhatersai d adhesive resin interposed between said

waf er and sai g) resin fbil and spreg\}g‘f sai d adhesive resin to
thereby fill & spEeE ey iReepreging s Tand said resin filmw th said
adhesi ve resin) anghHeGve &m I%?féxf&‘of é‘cﬁx'eﬂn Q4 fafd DL KA Ee‘sﬁ"ﬁl&rio s&ihSher;
outer circunf erence of sard wafer; and (4) irradiating said adhesive’
resin with ultra#idl et ray, when sald waf er | am nated body reaches to
; predet er mi “ BPAS&Q{IS%?I%PW&&]E{‘O%B& 519&11 SRl f%‘?&t%é'o}’?m& S:%f“ a”d
orm sai d adhesive a 0d° ot enu arin

| am nat ed bedly nedodredinpgsing tlel sadpsof:, wherein a vacuum at rmsphere | s
formed in said spac bet ween said wafer and said eS|n film an

sai d adhesive resin %Wﬁé%‘é&"a?‘ﬁé)ﬂ@o"e?’ﬁfgéwcn%ﬁé %ﬂ%@@e@‘fﬁe%wnaéalg
pressurized and - 18' 1e§iﬁrfﬁﬁﬁcbnttd)a Itel@ﬁrfﬁﬁﬁ/suf:ﬂléﬂ taBI@%M@cFE?el@@ta\Pﬁ%Ha@hQsmd
wafer and said resin filmwth said adhesive resin, and to formsaid
resin projecting portwafer anl si igsiodilmrin eppasiiiohde esrbetlisr isayatiopdsection;

(2) applying a liquid adhesive resin to an opposing face of said resin film
opposed to said wafer for forming said adhesive agent layer;

(3) causing said wafer and said resin film to approach each other while
maintaining parallelism between said wafer and said resin film, and
applying pressure to said adhesive resin mterposed between said wafer and
said resin film and spreading said adhesive resin to thereby fill a space
between said wafer and said resin film with said adhesive resin, and to
form said resin projecting portion on said outer circumference of said
wafer; and

(4) irradiating said adhesive resin with ultraviolet ray, when said wafer
laminated body reaches to a predetermined thickness, to thereby harden

said adhesive resin and form said adhesive agent layer.

2. A method of manufacturing a wafer laminated body according to claim 1, wherein a
vacuum atmosphere is formed in said space between said wafer and said resin film, and

with said adhesive resin interposed therebetween, said adhesive resin is pressurized and
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3. A nethod of manufacturing a wafer |am nated body according to
claim1l1, wherein said resin filmis sucked onto said resin film
suction table while defoam ng bubbles from said space between said
resin filmsuction table having surface irregularities on a suction
face and said resin film 4. A nethod of manufacturing a wafer

| am nat ed b9}§1¥3@t§@9§1‘5@}nﬂ1 H@_sﬁ!ic%ib'&vgeen‘éﬁgr\x%ifé%an@%{i@?(%immw%gﬁﬁ adliRsive

sucked onto 'said wafer suction table, an opposing face of the resin

filmis coatssth widle farnppdidessin myiseting posidines sag] outéresingninfench of srgd wafer.
ur et hane, rubber, or polyester priner. 5. A nmethod of manufacturing a
waf er Bani nédtmeethbbdfmamndmtdingg waleclaaiimtdl bodk ec@irding & dainekiwhefdit sid s

aresin filmthat is 30200 umin i cknes nd., has .a bendi el asti.
o oduue of st o Sesl SR e Bt SHOER Tefe iR Sunee hrtek SR st
t enper at ur e sgifce BélveePsaidraiRt filatkuefiordapld hachy bhide ArdaiLiiiet aih Bakies face
body accordi};g to claim1, wherein said resin filmhas a dinension

| arger than? saifljfegip fdianet er of said wafer so as to be able to

recei ve sai d adhesive resin squeezed out from said space between said
waf er dnd sai methedphmaquipaturmg swafer laodnassd heds gbeeding ingaim Watherein,

| am nated b ' |.ai m. 1y er el i.d ' -
| ayer is a ?%g%%gﬁb%nﬁgéﬂ(gﬁioﬁfgr%@p\% adgﬁfgféclghv%alg b@nﬁ%@%bgﬁacggg{ﬂgwsm
vi scosi ty ofilmdd cdaed svitthamih@Qapd ohndhebiowahe pifraer HEGQROOuretRane) ribiber, or
liquid state at 23C before hardening. 8. A manufacturing device for

manuf act ur i REYE'HREIT ani nat ed body conprising: a wafer suction
tabl e for sucki ﬂg(ha wafer: a resi il.msuction table arranged under

a | over: si d& BFhahal PARIYEne 3 Wier rinatyl Rodh arcosdiag iutaiphbiveierqipfaid
vacuum sucking, Ofn & 11634 Rh aMstedool 5o tPMREnAL LAFRSS, geﬂdiﬁg'reﬁstwﬁﬁaums

via a liquid adhesive resin; and a UV irradi ation source
i rradi ati ngofadtdesadizadi0te MRzsind nat thretthdrr EQOI0O IMRa at ayorh einpeeande of 23FC.
sai d adhesive resin; -19- wherein said resin filmsuction table can

transmst saiAdmethbd afmehShctimyy aRafchRisded 9 abdor@igy kddlhini BSvlicRei@Ed@r
to be able to, suck said resin film 9. A manufacturing device for
manuf act ur i F§ieliEEas? dumpssien latepbay an et drmgier of sgidayaegse as to be able to

receive said adhesive resin squeezed out from said space between said wafer and said

resin film,

7. A method of manufacturing a wafer laminated body according to claim 1, wherein said
adhesive agent layer 1s a layer of UV hardening type adhesive resin which has a viscosity
of not less than 100 cP and lower than 10000 cP in the liquid state at 23°C before

hardening.

8. A manufacturing device for manufacturing a wafer laminated body comprising:

a wafer suction table for sucking a wafer;

a resin film suction table arranged under a Jower side of and in opposition to said
wafer suction table, for vacuum-sucking of a resin film that is to be attached to
said wafer via a liquid adhesive resin; and

a UV irradiation source for irradiating said adhesive resin with ultraviolet ray for

hardening said adhesive resin;

-19-



wherein said resin filmsuction table is a glass table having
irregularities on a suction face. 10. A wafer |am nated body
conprising: a wafer; a resin filmthat supports said wafer; an
adhesi ve agent |ayer that adheres said wafer to said resin film and
a resin projecting portion formed on an outer circunference of said
waf er. 11. A nelidhed sad revanfithaaicton aglexanabesmicaiipilkiaiiogt ragraay hek sigface
said wafer |am nated hady according to claim10; grinding said wafer
to a desired thi EWB@E“,W%HW fcéll?e %%Wlsé?lﬁﬁr‘:a’é?ﬁm P di ng, peeling off

said resin filmtogether with said adhesive agent |ayer fromsaid,
waf er Pami nétBepub ing deyige for manufacturing a wafer laminated body according to claim 8,

wherein said resin film suction table is a glass table having irregularities on a suction

face.

10. A wafer laminated body comprising:
a wafer;
a resin film that supports said wafer;
an adhesive agent layer that adheres said wafer to said resin film; and

a resin projecting portion formed on an outer circumference of said wafer.

11. A method of manufacturing a wafer comprising:
providing said wafer laminated body according to claim 10;
grinding said wafer to a desired thickness; and
after completion of grinding, peeling off said resin film together with said adhesive

agent layer from said wafer laminated body.
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