METHOD OF REMOVI NG UNNECESSARY MATTER FROM SEM CONDUCTOR WAFER, AND
APPARATUS USI NG THE SAVE BACKGROUND OF THE INVENTION 5 (1) Field of the
I nvention The invention relates to a nethod of renoving an unnecessary
matter such as a protective tape or a resist filmfroma surface of a
sem conduct or wafer by nmeans of a separation tape. 10 (2) Description of
the Related Art In a fabrication process of a sem conductor wafer
(hereinafter, sinply referred to sinply as "wafer"), at the tinme when a

back face of th , L revi I t 1.S.ground
(back grindi ng) mg%@@ OE%F&@&%&@@M?@%&%&@@%O&t o the
waf er surfac T I Lye p roj.ected froman outer periphery of
the warer | s SEMGER G0N viureR” Ra AubEA R U DA€ T Elh or vi 01
t he whol e surface thereof covered by the protective tape is suction held
by a sucker fromthe surface and, then, is subjected to a grinding
process. After that, the protective tape necessary no |longer is renoved
fromthe MRAEKGROGND OFOTHEBNNGENGIOMepar ati ng the protective tape uses
a separation tape. According to this nethod, a separation tape having an
adhesi &n HityRerldtafghe Inwantioh t he protective tape is joined to the
protective tape (unnecessary matter) on the wafer surface using a roller
rol |l ed t hereon. Mid rventim, rdlhtes teeparahbdnf rapevirm sountheobdsargo t hat the
protective tape is separated 25 together with the separation tape. Upon
separ at i ngnattdr senbwisngptdiectile tapmecesasasist filol fohd ¥euripe Jfw t he
separation tape fromthe wafer thinned

semiconductor wafer by means of a separation tape.

10 (2) Description of the Related Art
In a fabrication process of a semiconductor wafer (hereinafter,
simply referred to simply as “wafer”), at the time when a back face of the
wafer, that has been previously patterned, is ground (back grinding), a wide
protective tape 1s joined beforehand onto the wafer surface. The protective

15  tape projected from an outer periphery of the wafer is cut out along an outer
diameter of the wafer. The wafer with the whole surface thereof covered by
the protective tape is suction-held by a sucker from the surface and, then, is
subjected to a grinding process. After that, the protective tape necessary
no longer is removed from the wafer surface.

20 A method of separating the protective tape uses a separation tape.
According to this method, a separation tape having an adhesion higher than
that of the protective tape is joined to the protective tape (unnecessary
matter) on the wafer surface using a roller rolled thereon. After that, the
separation tape is wound off, so that the protective tape is separated

256  together with the separation tape. Upon separating and removing the



in the back grinding process, the separation tape cannot be joined up to
the end of the protective tape and the protective tape cannot be separated
in stable manner. In view of this, there has been proposed a nethod of 5
separating and renoving the protective tape using an edge nenber (JP-A
2002-124494). In recent years, however, trend is an increased rate at which
bunps are fornmed on the surface of the sem conductor chip. In the case
where the protective tape is separated fron1the wafer formed with the

bunps on t ce t.her met esc in JP-A.

2002- 12449‘5}?“‘?19%83\1\}3?@0 e £ ﬁ%ﬁfl%ée’&%‘?g 93%@8  Bare hintsden ¢ e
edge nenber aration pe rra enerate foreign.matters. . In view
of this, tﬁe%ﬁd%%cgﬁglmﬁm]t%?s%& S UL %ﬁ%lt%]ﬂf’sc%‘?’?% Gloined gpe thei s

pr obl em bynrqﬁ ratln t he Wproteg %ve tape with the edge nenber noved
upward and BCtP(Y?o f eﬁéQ\F%F‘é’BltéH? caRRot he sppaiaded ihe tape is
slidin a lateral dlrectlon i medi ately before | eaving the wafer end and

t he adhesiStebleumpaasrof In gew pf biecthare haggecanupropoied aamethalief ace, with
the result that the wafer surface is contam nated. 20 SUMVARY CF THE

| NVENTP ONS¥Raraiiva emidore mheis ngdba nrathetivie tapewsdng ahedgeomendierddisdances,
and it is therefore an object of the invention to provide an unnecessary
matter red®P2r12&tM0d capabl e of reliably separating and renoving an

unnecessary matter froma wafer without inflicting danage to the wafer 25
even in the casdnofeceeppeatsi hgweher, uneed éssanycrakeérata stnwihieh bahers by a
2 separation tape.
are formed on the surface of the semiconductor chip. In the case where the
protective tape is separated from the wafer formed with the bumps on the
10 surface thereof by the method described in JP-A 2002-124494, the wafer
surface may be damaged. Also, friction between the edge member and the
separation tape may generate foreign matters. In view of this, the present
inventor has made vigorous efforts to solve this problem by separating the
protective tape with the edge member moved upward and has come to know
15  the new problem that the protective tape is slid in a lateral direction
immediately before leaving the wafer end and the adhesive surface of the

protective tape rubs the wafer surface, with the result that the wafer

surface is contaminated.

20 SUMMARY OF THE INVENTION
The invention has been made in view of the above circumstances,
and it is therefore an object of the invention to provide an unnecessary
matter removal method capable of reliably separating and removing an
unnecessary matter from a wafer without inflicting damage to the wafer

25  even in the case of separating the unnecessary matter from the wafer by a

2



In order to achieve the above object, the invention enploys the follow ng
configuration: A nethod of joining a separation tape onto a sem conduct or
wafer 5 and, then, separating the separation tape fromthe sem conduct or
waf er, thereby separating an unnecessary matter on the sem conductor wafer
together with the separation tape, the nethod conprising the step of:
separating the separation tape in such a manner that an edge nenber is
brought into contact with a surface of the separation tape joined 10 to

t he sem conduct or fer and, then, a tip end of the edge nenber is pressed
to the sen%%ﬁﬁﬂﬁ@? Pfaf er at a separation conpletion end portion where

t he unnecessaryefrat t(ﬁ% IS %eparat ed fromthe sem conductor wafer.

According to thelThetdadosrchigie thadmveothietthshedgeentiorenpleypitvught int o
contact with the surface of the separation tape and, then, is 15 pressed
to the waf }loéftlngéﬁaﬁ&ﬂ??&horéorrpl etion end portion where the unnecessary
matter is separated fromthe wafer, so that the unnecessary matter can be
prevented from béimgfhotliod jpiming batepraitidi tepe bnto atsentieondusor weder t he
unnecessary matter is separated fromthe wafer. In addition, the edge
menber 5i s Prdedbed, sepdrdingther septaration tape feparthtisemicanbhebi ermfend portion
where the unnecessary matter is separated fromthe wafer, friction between
t he edge rbrbary sephibhimg sepamatésary apetteadnbberediie®d@itot keafei me when
the separation tape is separated fromthe wafer. Thus, it is possible to

prevent t hegsthichacithdhetsapara@betaps, aebabtlithCamhpikiial §t g dfo suppress
foreign matters from being 25 generated fromthe separation tape. 3
separating the separation tape in such a manner that an edge
member is brought into contact with a surface of the separation tape joined
10 to the semiconductor wafer and, then, a tip end of the edge member is
pressed to the semiconductor wafer at a separation completion end portion
where the unnecessary matter is separated from the semiconductor wafer.
According to the method of the invention, the edge member is
brought into contact with the surface of the separation tape and, then, is
15  pressed to the wafer at separation completion end portion where the
unnecessary matter is separated from the wafer, so that the unnecessary
matter can be prevented from being slid in a lateral direction at the time
when the unnecessary matter is separated from the wafer.
In addition, the edge member is pressed to the wafer at the
20  separation completion end portion where the unnecessary matter is
separated from the wafer, friction between the edge member and the
separation tape can be reduced at the time when the separation tape is
separated from the wafer. Thus, it is possible to prevent the surface of the
wafer from being contaminated and to suppress foreign matters from being

25  generated from the separation tape.



Since the edge nenber is pressed to the wafer at the separation conpletion
end portion where the unnecessary matter is separated fromthe wafer, even
when bunps are formed on the surface of the wafer, the bunps receives no
damage at the tinme when the separation tape is separated from5 the wafer.
Herein, the separation conpletion end portion includes a portion on a
slightly front side of a portion where the unnecessary nmatter is

conpletely separated fromthe wafer. The range of the separation
conpletion end pgrtion varies dependi ng on .t Si of .1 he unnecessary
matrer and the | oirse e dRpmERT Hbr et 10 e uiEr B heBRRSER y 10
matter is a surface otective tape joined onto the surface of .the wafer,
the separ@RBt &T’?JIECE:‘PPHIIIO%W eﬁ%ﬁﬁ?&m&%&w&s@tﬂw senagaged Bom 6bs or

| ess of a fer diameter froman end_portion of the wafer from which the
prot ect i veVatep@veR vew b wngp e dpned en. tha stefacy aftle vesiervither kumps
unnecessary matter is a resist film_ 15 simlar to the case of the

prot ect i vereLaiyes nthéamaga ratthe hime e thmsenatratioortoperis peparatadlfyomas a
range of 10% or less_of a wafer diameter froman end portion of the wafer
from wAi cHhergatessi slerpin, the separmlien edmpidpar anégortion addiudesm, si nce the
edge nenber is used for separation of the separation tape, the separation
t ape can bwrpwnl edaistightly fredt dideedtd portain where 20e tinmecedsany thattsepar at i on
tape is separated fromthe wafer, so that separation resistance can be
reduced. \Wniplehily sepafatgdriavidhe exfen. Wide rablge ofghekepsrdatiom or even when
the unnecessary matter is, for exanple, a surface protective tape joined
onto the sunfydetonferichpomtifirevaides dep@sdisi dr tHe sikobiEEe ARnkbesssuyf ace of

the wafer, the unnecessary matter can be reliably 25 renoved fromthe
waf er w t hoattet aild (i Yige d aFBOexd@pld)en WhE @hse where the unnecessary

10 matter is a surface protective tape joined onto the surface of the wafer, the
separation completion end portion preferably has a range of 10% or less of a
wafer diameter from an end portion of the wafer from which the protective
tape is completely separated.

Also in the case where the unnecessary matter is a resist film,

15  similar to the case of the protective tape, the separation completion end
portion preferably has a range of 10% or less of a wafer diameter from an
end portion of the wafer from which the resist film is completely separated.

In addition, since the edge member is used for separation of the
separation tape, the separation tape can be pulled in a fizxed direction at the

20  time when the separation tape is separated from the wafer, so that
separation resistance can be reduced. With this configuration, even when
the wafer is thin or even when the unnecessary matter is, for example, a
surface protective tape joined onto the surface of the wafer or a resist film

formed on the surface of the wafer, the unnecessary matter can be reliably

25 removed from the wafer without inflicting damage to the wafer,
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4 Preferably, a supply speed of the separation tape is made equal to a
novenment speed of the edge nenber or the separation tape is supplied with
a predeterm ned tension applied thereto. In other words, the separation
tape can be joined onto the wafer so as not to be flexed. 5 In order to
achi eve the above object, the invention also enploys the follow ng
configuration: The nmethod of the above configuration, further conprising
the steps of. joining the separation tape onto the sen conductor wafer at

a 10 separation start ,end portjon \/vta]er the separation tape is joined onto
the seni conduct%FgﬁH@V’ %ﬁﬁ?pj{yh%fﬁe 'Qﬁ?@ﬁﬁpﬁ%’%ﬂo@ FRR %Shlé‘agér?i%‘@ga%é‘t or
wafer, in such atmann&r %hat the ti E end of the edge nenber is gr essed to
a surface BgremsRtspsad of ths edap memberasthaysenaeatiop tahe 1opupnliedsgsh nenber
fromthe surface of ,té}f 15 separation tape _after conpletion of joining of
the separ &t PEefgtap@ined tepsiop appligddheraly: An@thepuesds thesrparaiien at i on
tape to the separation conpletion end portion in a state of releasing the
tip end oftePReaddfeivpadentd tammalfer scas hatto be fieledseni conduct or waf er,
whil e noving the edge nenber to join 20 the separation tape onto the
seni coduct or waleerdeadoachiany tthe aleerdjémid thd irvea tiomvalst iearploy b ehedge
menber presses the unnecessary matter and the wafer at the separation
start por tfodewime cenfigeystiat:i on resistance i s maxi mum Consequently, even
in the case where the wafer is thin, the separation tape can be separated
fromthe wafer skhe method of the above configuration, further comprising the steps
of:
joining the separation tape onto the semiconductor wafer at a
10 separation start end portion where the separation tape is joined onto the
semiconductor wafer and, then, is separated from the semiconductor wafer,
in such a manner that the tip end of the edge member is pressed to a surface
of the separation tape;
releasing the tip end of the edge member from the surface of the
15 separation tape after completion of joining of the separation tape in the
previous step; and
separating the separation tape to the separation completion end
portion in a state of releasing the tip end of the edge member from the
surface of the semiconductor wafer, while moving the edge member to join
20  the separation tape onto the semiconductor wafer.
According to the method of the invention, the edge member presses
the unnecessary matter and the wafer at the separation start portion where
separation resistance is maximum. Consequently, even in the case where

the wafer is thin, the separation tape can be separated from the wafer so

25  that the wafer has no load.



25 that the wafer has no load. 5 In addition, the edge nmenber is brought
into contact with the surface of the separation tape and, then, is pressed
to the wafer at the separation conpletion end portion where the
unnecessary matter is separated fromthe wafer, so that the unnecessary
matter can be prevented 5 frombeing slid in a lateral direction and the
separation tape can be prevented frombeing flexed at the tine when the
unnecessary matter is separated fromthe wafer. In addition, the edge

menber is presse he wafer. at th separ at,i.an, conpl eti o nd portion
where the unnecefshsérag}tﬁ%l%’\t@P Gdge %@Bﬁéﬁ ﬁf‘?é’cfghftrlﬁﬁq Ffl’r}gta\ﬁ}éf”é&} aFGr i ction
bet ween the _edge nmber and the separation tape can be reduced,at the tine
when the S%Lﬁg?%t ?Igﬁiet %e&@l?glongéﬁﬁﬁé’?]egﬁ??d%ﬂrﬁésﬁﬂ:‘% e WalRE atithej s possibl e
to prevent the ﬁur face of. the wafer frombeing contam nated and to
suppress fSPETGHORLPREEtiop SRR WoRE BheunneeamsaRe MRl 1t i on tape. 15
Since the edge nmenber is pressed to the wafer at the separation conpletion
end porti oifPRERI tRE thihBedes sp phabthennngcesspuy arasterf easnbe beevantedr | even
when bunps, are fornmed on the surface of the wafer, the bunps receives no
danmage®at W& heipg shisein o fatesabdiraction andptdei sspsephemtape tanie t he waf er .
Herein, the separation start end portion includes a 20 predeternmn ned
di st ance firgfeatedefranpbeingofiexsd athBhavsfrar whishithehimtecebenryedgetemsaber i s
brought into contact in a novenent direction. The range of the separation
start end sgperiied frami 8w wefendi ng on the size of the unnecessary matter
and the |iKke.
In addition, the edge member is pressed to the wafer at the
separation completion end portion where the unnecessary matter is
10 separated from the wafer, friction between the edge member and the
separation tape can be reduced at the time when the separation tape is
separated from the wafer. Thus, it is possible to prevent the surface of the
wafer from being contaminated and to suppress foreign matters from being
generated from the separation tape.
15 Since the edge member is pressed to the wafer at the separation
completion end portion where the unnecessary matter is separated from the
wafer, even when bumps are formed on the surface of the wafer, the bumps
receives no damage at the time when the separation tape is separated from
the wafer. Herein, the separation start end portion includes a
20  predetermined distance from an end portion of the wafer with which the
edge member is brought into contact in a movement direction. The range
of the separation start end portion varies depending on the size of the
unnecessary matter and the like.

In the step of releasing the tip end of the edge member from the

25  walfer, preferably, the separation tape is released from the tip end of the

6



In the step of releasing the tip end of the edge nenber fromthe 25 wafer,
preferably, the separation tape is released fromthe tip end of the 6 edge
menber in a state where the tip end of the edge nenber has a predeterm ned
angle relative to the separation tape. This configuration is effective for
suppressing friction with the separation tape at a portion other than the
separation start end portion and the separation conpletion end 5 portion at
m ninum Preferably, a novenent speed of the edge nenber is made sl ow at

th ' . tion. Thi fi td it iblet
oriably | o Ehette A8 ePRR HaRe e SR e e R RS e o and Lo
achi ove N BT LR RR G b P et BrigpBy s | Reco b PGS

configuratignn:. An. apparatus faqr. j.oi ni.ng separation tape ontqQ a
seni conduc‘?fgef‘Ctl‘(ﬁafPEIS%'Eﬁﬁ?ssﬂﬂ% 1c %’béﬁlglﬂ itﬁ@ seRRradEPhraig dind PApEOR O6REX he

sem conductor . wafer, thereby separating an_unnecessary matter on the
sem conduc&h(‘ri‘tn e sepadptioggeeHerndperiomanddhsrseppsntion semplefdomppdr at us
conprising: a transport nmechanismfor transporting the sem conductor wafer
to a PredrEoR HeWIBHBEASS: an al i gnment stage for aligning the

sem conduct or wafer so that the separation tape is joined onto the

sem conduct or wdfreferaily. smyekmeandsipeet of theldeagnembenis yred Sewiatonduct or
wafer; a tape supply unit for supplying the separation tape toward the held
sem condudhersepafation start end portion. This configuration makes it possible to

reliably join the separation tape from an end portion of the wafer, and to
improve a removing efficiency of the unnecessary matter.

10 In order to achieve the above object, the invention also employs the
following configuration:

An apparatus for joining a separation tape onto a semiconductor
wafer and, then, separating the separation tape from the semiconductor
wafer, thereby separating an unnecessary matter on the semiconductor

15  wafer together with the separation tape, the apparatus comprising:

a transport mechanism for transporting the semiconductor wafer to
a predetermined process;

an alignment stage for aligning the semiconductor wafer so that the
separation tape is joined onto the semiconductor wafer;

20 a chuck table for holding the aligned semiconductor wafer;

a tape supply unit for supplying the separation tape toward the held
semiconductor wafer;

tape separation means for joining the separation tape to the
unnecessary matter on the semiconductor wafer in such a manner that a tip

25 end of an edge member is pressed to a surface of the supplied separation



tape separation nmeans for joining the separation tape to the wunnecessary
matter on the sem conductor wafer in such a manner that a tip .25 end of
an edge nenber is pressed to a surface of the supplied separation 7 tape
and, then, separating the separation tape fromthe surface of the

sem conductor wafer, thereby separating the unnecessary matter together
wth the separation tape; a tape collector for collecting the separated
unnecessary separation 5 tape; and control neans for controlling the

separation_neans.sq as to |oin Lhe separation tapeg,to the unnecessary
matter at ?ps?e%%@’at?}eﬁ)ln Sgyaa’{ﬂt%l%ﬁlepwrgﬁf’n t\%ﬁ@rféorgﬁ@e%‘ﬁgﬁ'“ﬁtq?& ®tape is
joined onto t hc\%%ﬁe ] congfjct r 1V\€f er and, then, is separated fromthe
seni conductOMREFEFOTIRYe: @@b% REPRH ABHDI kG TBRe@sgar madken togstheth such a
manner that t|t]i?'2 tip end of the edge nenber of the separation neans is
pressed t ot ﬁ‘see%f%ﬂaé?FIBH %e8pe, and to release the tip end of the edge
menber fromthe separation tape at the other portion. According to the
appar atus of the? taReepeliastor fayeolgedngshbsepamtbdouylecessiry separaonwi t h
the surface of the separation tape and, then, is 15 pressed to the wafer
at the9sepapPat #88 conpl etion end portion where the unnecessary matter is
separated fromthe wafer, so that the unnecessary mater can be prevented
from bei ng slid domtrollmeanafordiondéndlliog the seherdtioe matensd hetajuiachssary
matter is separated fromthe wafer. In addition, the edge menber is pressed
to the wafsepaattivhéap@@o skpanakcanacy mp et 00 acegapoiidn etaherdepdftéon,
unnecessary matter is separated fromthe wafer, friction between the edge
menber andvhde the separation tape is joined onto the semiconductor wafer and, then,
is separated from the semiconductor wafer, and a separation completion end
10 portion, in such a manner that the tip end of the edge member of the
separation means is pressed to the separation tape, and to release the tip
end of the edge member from the separation tape at the other portion.
According to the apparatus of the invention, the edge member is
brought into contact with the surface of the separation tape and, then, is
15  pressed to the wafer at the separation completion end portion where the
unnecessary matter is separated from the wafer, so that the unnecessary
mater can be prevented from being slid in a lateral direction at the time
when the unnecessary matter is separated from the wafer.
In addition, the edge member is pressed to the wafer at the
20  separation completion end portion where the unnecessary matter is
separated from the wafer, friction between the edge member and the
separation tape can be reduced at the time when the separation tape is
separated from the wafer. Thus, it is possible to prevent the surface of the

wafer from being contaminated and to suppress foreign matters from being

25  generated from the separation tape.



separation tape can be reduced at the time when the separation tape is
separated fromthe wafer. Thus, it is possible to prevent the surface of
the wafer from being contam nated and to suppress foreign matters from
bei ng 25 generated fromthe separation tape. 8 Since the edge nenber is
pressed to the wafer at the separation conpletion end portion where the
unnecessary matter is separated fromthe wafer, even when bunps are forned
on the surface of the wafer, the bunps receives no damage at the tinme when

the separation tape is separated from 5 the ywafer, BRI EF DESCRI PTI ON OF
THE DRAW NGS. For Site ther SREaRERber [ Fe Refidg thA 11 BAENG AP are Shown
in the draw ngs.several for which are presently preferred, it bejng
under st oo MR BB ERE POr AT HARE thapEIecerarE Tettef isEanarates fioen EReci se

ar r angenent fm_d instrunentalities shown. Fig. /1 is an overall perspective
vi ew showi Fgieh pY ot sdien Rumps are deymed ondhesppircgial$ha seafer.dhedeyapat i ng a
protective tape according to an enbodi nent of an unnecessary matter

renoval neleRBesMa Ramgee séthe tHnp wWhen thmsemirgtion tapedn sepavatetl fforont vi ew
of the protective tape separation apparatus; Fig. 3 is an overall plan

Vi ew sﬁowiﬁh@ Wﬁﬁel‘prot ective tape separation apparatus; 20 Fig. 4 is a
front view showing a tape joining unit and a tape separating unit;

BRIEF DESCRIPTION OF THE DRAWINGS

For the purpose of illustrating the invention, there are shown in the

drawings several forms which are presently preferred, it being understood,
10 however, that the invention is not limited to the precise arrangement and
instrumentalities shown.

Fig. 1is an overall perspective view showing a protective tape
separation apparatus used for separating a protective tape according to an
embodiment of an unnecessary matter removal method of the present

15  invention;

Fig. 2 is an overall front view of the protective tape separation
apparatus;

Fig. 3 is an overall plan view showing the protective tape separation
apparatus;

20 Fig. 4 is a front view showing a tape joining unit and a tape
separating unit;

Fig. 5 is a front view showing a support structure of a tape
separating edge member;

Fig. 6 is a perspective view showing a main part in a tape separating

25  operation state;



Fig. 5is a front view show ng a support structure of a tape separating
edge nenber; Fig. 6 is a perspective view showng a nain part in a tape
separating 25 operation state; 9 Figs. 7 to 13 are front views each
illustrating a tape separating step; and Fig. 14 is an enlarged front view
showing a main part in the tape separating step. 5 DESCRI PTION OF THE

PREFERRED EMBODI MENTS Herei nafter, description wll be given of one
enbodi ment of the invention An unnecessary matter renoval nethod

according to the,inv n has. t he f ovm ng. ef f menber is
pressed to a vva?% 1% ;t?%‘?ti BVERAT S HEF?) ?‘P‘?Bﬁp%‘?&?‘égﬁwp’
unnecessa:#/ tter |s separat ed fromthe wafer, so that the unnecessary

matter ca prevented frombeing slid in a lateral direction at the tinme
when the unneces arg rratters are segarat ed fromthe wafer. Since edge

menber is press 4ipanenlapgest frapt view shpwing ﬁéﬂa’é’oﬂ%ﬂtelﬁfé\@ &g portion
where the unnecessary matter is separated fromthe wafer, friction between
t he separ #eroratiagstémnd the edge menber can be mininized at the tine when
t he unnecessary nmatter is separated fromthe wafer. As a result, the
genera®ion of dust due to the friction between the separation tape and the
edge nenber can be al so 20 suppressed. Fig. 1 shows one enbodi nent of an
appar at us RIsEERIGTI(H¢ OF THE PREFERRED EMBODIMENTS
Hereinafter, description will be given of one embodiment of the
invention.
An unnecessary matter removal method according to the invention
10 has the following effect’ an edge member is pressed to a wafer at a
separation completion end portion where an unnecessary matter is
separated from the wafer, so that the unnecessary matter can be prevented
from being slid in a lateral direction at the time when the unnecessary
matters are separated from the wafer. Since edge member is pressed to the
15  wafer at the separation completion end portion where the unnecessary
matter is separated from the wafer, friction between the separation tape
and the edge member can be minimized at the time when the unnecessary
matter is separated from the wafer. As a result, the generation of dust due
to the friction between the separation tape and the edge member can be also
20 suppressed. Fig. 1 shows one embodiment of an apparatus used for the
unnecessary matter removal method according to the invention. More
specifically, Fig. 1 is an overall perspective view showing a protective tape
removal apparatus for removing a protective tape joined to a surface of a

wafer, which is one example of the unnecessary matter, from the wafer.

25  Fig. 2 is a front view thereof, Fig. 3 is a plan view thereof, Fig. 4 is a front

10



unnecessary matter renoval nethod according to the invention. Mre
specifically, Fig. 1 is an overall perspective view show ng a protective
tape renoval apparatus for renoving a protective tape joined to a surface
of a wafer, which is one exanple of the unnecessary matter, fromthe
wafer. 25 Fig. 2 is a front view thereof, Fig. 3 is a plan view thereof,
Fig. 41s afront 10 view of a tape joining unit and a tape separating
unit, Fig. 5is a front view showing a support structure of a tape

separati ng_.edge nber,. and Fi g. i,S_a perspective_view shawi ng.a main
bt in s yEpetLEa g gt dinda Sretel BBl BE oS e iV
apparatus gccording to this enbodiment 5 has, on.a base 12, af er. supply
Onit 1 1 oded e h P R ST yGuey Of adapemsparating adss BERn BT vadel €. Wiehat
have been subjected to a back grinding process, a wafer transport
mechani smBPRERPEREVE OB SNOHIRE 2 Main DAFY BhAdAPe SeRyE g epeisdym $t64¢-ng t he
wafer W a tape supply unit 5 for supplying the separation tape T to a
separating posittnprefesapataps semoxbl apnarasus arcanding 6 thisl ahhedimmentnaf er
W a tape joining unit 7 for joining the separation tape T to the wafer W
on t hebsepgwsaohanbashll 8, & wader appplysepidrlabadgd with ageassettedphr ati ng t he
joined separation tape T, a tape collector for collecting the separated
separ at i orrctependda thyg wi stdeln gf wa fewsf BT thedl Hoet lorenl@ubjastiedgoaa badsett e C2
for accommodating a stack of processed 15 wafers W a unit driver 11 for
reci pr ocatgrnglinlgeprioapss, jaoiafargransport machdtiem 3 Apeirgepacboti AgnW)isn 8
hori zontal | y i ndependently of each other, and the like. The wafer supply
unit 1, thégrmhent stagnspimtpoiiheimigsthedyafdreVakitaparopplstiages for t he
separation table 6 and the wafer collector 10 are arranged on the upper
surface okupbdribgstieldpanigteaspt Metd AREp SRR /pditibndaddat&8on table
10 6 for suction-holding the wafer W, a tape joining unit 7 for joining the
separation tape T to the wafer W on the separation table 6, a tape
separating unit 8 for separating the joined separation tape T, a tape
collector for collecting the separated separation tape Ts by winding, a wafer
collector 10 having a cassette C2 for accommodating a stack of processed
15  wafers W, a unit driver 11 for reciprocating the tape joining unit 7 and the
tape separating unit 8 horizontally independently of each other, and the like.
The wafer supply unit 1, the wafer transport mechanism 3, the alignment
stage 4, the separation table 6 and the wafer collector 10 are arranged on
the upper surface of the base 12, whereas the tape supply unit 5 and the
20  tape collector 10 are arranged on the front surface of a vertical wall 13
which erects on the upper surface of the base 12. Also, the tape joining
unit 7 and the tape separating unit 8 are arranged at a position facing the
lower opening of the vertical wall 13, while the unit driver 11 is arranged on

the back of the vertical wall 13.

25 The wafer supply unit 1 has a configuration in that the wafers W in
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20 tape collector 10 are arranged on the front surface of a vertical wall
13 which erects on the upper surface of the base 12. Al so, the tape
joining unit 7 and the tape separating unit 8 are arranged at a position
facing the |ower opening of the vertical wall 13, while the unit driver 11
is arranged on the back of the vertical wall 13. 25 The wafer supply unit
1 has a configuration in that the wafers Win 11 a horizontal posture with
a the surface, to which the protective tape Pis joined, directed upward
are inserted into, the cassette with an_ appropriate vertical ,space

o ovi ded thaPERRBGHET AT viltee Fha dbttish, trE R a gL et bt e
cassette table 14 can,be arranged in different 5 directi.gns by being

revol ved er};ﬁﬁi’gl?e O URFard g mReriga fRto the sassete (ngdF 8%has a
configuration in that the wafers W_that have been subjected to _the

prot ect i verREESBTIEER Aektirdlshsce pagwided tacreladivesn. patdreHeadedeBithe 2 with
an appropriate vertjcal space provided therebetween, and are nounted on

t he cassetqaés‘%fé‘éltéb@GMTh'gbe caswdta thleBdecanchg sresingsdanahiffeapite in
direction 10 by being revolved by an air cylinder 17. The robot arm 2 of

t he waPer diremizpurhy g@umw@iﬁ@ by aponf cglinder ih  Theayaisorcplectoal2 y
retractabl e and pivotable to take out the wafer Wfrom the wafer supply
unit 1, sudpd has kecondimrationant thetahe grafent Wstthge have leenvabjedted waf er W
fromthe alignment stage 4 into the separation table 6, 15 convey the

pr ocessed thafrentastiveotapehe paepaoaproressphteifscated Bothy chhett(Roethed
wafer Winto the wafer collector 10. The tape supply unit 5 is so

confi gur ecint ypprdpiréateepatiab] ommdean@videdSthHrpbb v ddi) Mrdna & im@iunaéd bal | R is

guided to the tape joining unit 7 and the
the cassette table 16. This cassette table 16 is also changeable in direction
10 by being revolved by an air cylinder 17.

The robot arm 2 of the wafer transport mechanism 3 is configured in
a way horizontally retractable and pivotable to take out the wafer W from
the wafer supply unit 1, supply the wafer W to the alignment stage 4,
convey the wafer W from the alignment stage 4 into the separation table 6,

15 convey the processed wafer W from the separation table 6 and convey the
processed wafer W into the wafer collector 10.

The tape supply unit 5 is so configured that the separation tape T
supplied from an original roll R is guided to the tape joining unit 7 and the
tape separating unit 8 over the separation table 6. The separation tape T

20  has a smaller width than the diameter of the wafer W.

As shown in Fig. 3, a suction pad 18 with the upper surface thereof
constituting a vacuum suction surface is arranged vertically retractibly at
the center of the separation table 6. The upper surface of the table is
configured as a vacuum suction surface to hold the wafer W without

25  displacement.
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tape separating unit 8 over the separation table 6. The separation tape T
20 has a snmaller wdth than the dianmeter of the wafer W As shown in Fig.

3, a suction pad 18 with the upper surface thereof constituting a vacuum
suction surface is arranged vertically retractibly at the center of the
separation table 6. The upper surface of the table is configured as a
vacuum suction surface to hold the wafer Ww thout 25 displacenent. 12 As
shown in Fig. 4, a novable table 22 horizontally novably supported al ong a

rail 21 is reciprocated by the tape j.qini it 7 haqrizontally at a
predet erni ned st PBREOBR ]einb%dL §c‘g8\i\‘}*§l§ téggfpéjgk}mﬁ@o%@%ydmc\@ 131 n forward
and reverse di re@ig}ns by motor M. AjaqQining roller 25 5 is nounted on
t he novabl BRRPIE 8ong2 TaHA] 1 tespapeatet hvoihgntapedniniganiat 7arm 24. The
tape separating unit 8 is also so configured that a novable table 26

suppor t ed WoiroHaLk atya peedeseyminehgtroke by feediscrew Zscadantedttode
horizontally at a predeterm ned stroke by a feed screw 27 driven in forward
10 and revdiEen @i fertawshandyerense doreckins Tiyea mootab M1t alljeirdfg ralemBiint ed
thereon a tape separating edge nenber 28, a guide roller 29, a supply

rol |l er5 30saveopnied onthe maotsdiedablari? verichHy movablyehr@dglaarsmigedbian
opposed relation to the supply roller 30. As shown in Figs. 5 and 6, the

t ape separami @g¢. edge nenber 28 has 15 a sharp tip end. The edge nenber 28
is configured of a plate nenber w der than the dianeter of the wafer, and

is fixedly connéthethpyd sdpaetin ynittdhisalghsé benSbnte Bthandnidebbotdbld4, to
a rotary shaft 32 projected and
26 supported horizontally movably along the rail 21 is reciprocated
horizontally at a predetermined stroke by a feed screw 27 driven in forward
10 and reverse directions by a motor M2. The movable table 26 has mounted
thereon a tape separating edge member 28, a guide roller 29, a supply roller
30 adapted to be rotated, and a holding roller 31 arranged in opposed
relation to the supply roller 30.
As shown in Figs. 5 and 6, the tape separating edge member 28 has
165  asharp tip end. The edge member 28 is configured of a plate member
wider than the diameter of the wafer, and is fixedly connected, retractibly
through the slit 33 and the bolt 34, to a rotary shaft 32 projected and
supported rotatably on the front surface of the movable table 26. An
operating arm 35 is fastened and connected at the base of the rotary shaft
20 32. A connection rod pivotally connected to the free end of the operating
arm 35 is connected to a piston rod 36a of an air cylinder 36 mounted on the
front surface of the movable table 26. Specifically, the rotary shaft 32 is
rotated by the swinging motion of the operating arm 35 with the retractive

operation of the piston rod. With this configuration, the tip end of the edge

25 member 28 is moved vertically.
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supported rotatably on the front surface of the novable table 26. An
operating arm 35 is fastened and connected at the base of the rotary shaft
20 32. A connection rod pivotally connected to the free end of the
operating arm35 is connected to a piston rod 36a of an air cylinder 36
mounted on the front surface of the novable table 26. Specifically, the
rotary shaft 32 is rotated by the swinging notion of the operating arm 35
with the retractive operation of the piston rod. Wth this configuration,

the tip end of t edge 25 ne r 28 is ved verticall 13 The
connection rod 31938%3?}8%%09 F%‘ﬂgﬁﬁé‘t??@ ggﬁl g?e ?rﬁ@ e&g&%@?ﬁ@er%ﬁiﬁg% is
screwed into the. piston r.o&bajGa of the_air (ﬁ.:¥| i nder Specifically, by

! 36,
adj usti ng e difteVRd Rt e peten ek 867 ohthe ainwlindersirened, t he

sw ngi ng angl e of the operating arm35 wth the piston rod 36a 5 projected
to the str%@@élgﬁ@l}y,ib%?‘gﬂsﬁ@ga | aangnt He wadgle the sperecd®narod Béis | onest
position can be adjusted as desired. Each part of the protective tape

separ at i orfcappafatissuugndiangle of thepperethmdiome @S withcthef pigimerbdgsa

descri bed above. The basic process of separating the protective tape P

j oi nedSon nicded fathe strokieendafer, thevirdle bfthidedes nrdmeer M8 tih thef er ence to
Figs. 7 to 14. First, the robot arm 2 suction-holds and takes out one wafer
Wfrom tHeweabpesit®nGarobe bpustad ex degpety unit 1 and places it on the
alignment stage 4. Based on the detection of the orientation flat and the

notch of the wdlach Wart dfcthegietedilveStapesichia@agion apharaieicciditeso
positioned is again 15 transported by bei ng supported on the robot arm 2
and suppl ithik embodihent sepaifahiietl dadRrbed above. The basic process of
separating the protective tape P joined on the surface of the wafer W will be
10 described with reference to Figs, 7 to 14.

First, the robot arm 2 suction-holds and takes out one wafer W from
the cassette C1 of the wafer supply unit 1 and places it on the alignment
stage 4. Based on the detection of the orientation flat and the notch of the
wafer W, the wafer W is positioned. The wafer W thus positioned is again

15  transported by being supported on the robot arm 2 and supplied onto the
separation table 6.

The wafer W conveyed onto the separation table 6 is received by a
suction pad 18 projected from the table and placed in a predetermined
posture on the upper surface of the separation table 6 with the downward

20 movement of the suction pad 18. The wafer W is thus suction-held with the
surface, to which the protective tape P is joined, directed upward. In the
process, as shown in Fig. 7, the tape joining unit 7 and the tape separating
unit 8 are located in a standby position at some distance behind the

separation table 6.

25 As shown in Fig. 8, when the wafer W is placed on the separation
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The wafer Wconveyed onto the separation table 6 is received by a suction
pad 18 projected fromthe table and placed in a predeterm ned posture on

t he upper surface of the separation table 6 with the downward 20 novenent
of the suction pad 18. The wafer Wis thus suction-held with the surface,
to which the protective tape P is joined, directed upward. In the process,
as shown in Fig. 7, the tape joining unit 7 and the tape separating unit 8
are located in a standby position at sonme di stance behind the separation

table 6. 25.,As .shown .in Fi 8 n the wafer Wi | aced on the

separ at i on‘?akﬂgr @5‘8‘? Lrgng ﬁgﬂ?ro‘?‘%\é\ﬁé"er GiRegpPIpBgginif %e‘gf)&‘i‘ﬁag?‘ﬁpﬁpﬁg unit 7
noves down to g ree%eterm ed f'oi ni n% | evel, where the whole unit noves
forward ankiads errFB} Ry Jegel, yehqrgithe whade uHb mepesdoarraydanfitbeway, the

separation tape T_is joined onto the surface of the protective tape P. 5
As shown iJﬁl%%.r@erml@cﬁwréhpwféf W oi b tlaisovay hdesseparatippitapagde T,
the air cylinder 36 of the tape separating unit 8 is projected to the
stroke erid Janed otoddgesurinisert the nrotestiveompet® the lower limt by the
swing notion of the operating arm 35. Next, as shown in Fig. 10, the tape
separ afi ng unit 8ssbownviadFi) 9% opearcdmpetiohef Fdmng ofhe ddparatipartapeon
tape T is supplied by the supply roller 30 at a peripheral speed in
synchr oni sk thiet &ir tcybindey 6srftths geped separdthey tlaped sepevjedteddo thktstdkelThe
separation tape T fol ded back and guided at a predeterm ned angle at the
tip end oferichanédhe edgrhremd8r 28 govaedowhebwhenowbe lisnip Pyt headwigy 30 and

the holding roller 31 through a guide roller 15 29. Once the tip end of the
edge nenbeno@8nrofabbepetitgngngnobst he wafer W
Next, as shown in Fig. 10, the tape separating unit 8 is moved
10 forward. At the same time, the separation tape T is supplied by the supply
roller 30 at a peripheral speed in synchronism with the movement speed of
the tape separating unit 8. The separation tape T folded back and guided
at a predetermined angle at the tip end of the edge member 28 is guided
between the supply roller 80 and the holding roller 31 through a guide roller
15 29. Once the tip end of the edge member 28 reaches the end of the wafer W,
1.e., the separation start end portion of the protective tape P which is an
unnecessary matter, the tip end of the edge member 28 moves up while
maintaining the same angle. In this way, the protective tape P and the
wafer W are held by the edge member 28 at the separation start end portion
20  where the separation resistance is maximum. FEven in the case where the
wafer W is thin, the separation tape T can be separated without imposing
any load on the wafer W,
As shown in Fig. 11, the tape separating unit 8 with the edge
member 28 moved up moves forward integrally with the protective tape P

25  joined thereto, so that the protective tape P is separated from the surface of
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i.e., the separation start end portion of the protective tape P which is an
unnecessary matter, the tip end of the edge nenber 28 noves up while

mai ntai ning the sane angle. In this way, the protective tape P and the
wafer Ware held by the edge nenber 28 at the separation start end portion
20 where the separation resistance is maxi mum Even in the case where the
wafer Wis thin, the separation tape T can be separated w thout inposing
any load on the wafer W As shown in Fig. 11, the tape separating unit 8

with the edge r 28 ,moved noves forward integral ith th
b ot ect 1 vel el o5 IR ke Fres suithds s nel prascad of dble i nf of s
separated fromthe surf of, 15 the wafer W In_ thi y,.the fer
surface i sthﬁo‘%ﬁ%@? lﬁigetiﬂémtgi t&eéﬁaV%menf’ﬁ@eé@’@ée,n@%\é@wt@@ }él}}\gﬁﬁﬁe@ he
novenent; therefore, the friction is_reduced between the separation tape T
and the edfdvirshdde separation tppe ] and the edge stesbpep®i sdsceatesadt.thet he
friction between the separation tape T and the 5 edge nenber 28 is not
gener at ed. dugt<thersyise qanseddycihedrigtioneb¢tvrasguiher sapiagstisndhpad sudpbe ar e
formed on the surface of the wafer W the separation tape T can be
separ aPed afigehvamhenfl§ stnotgatwmratysl. t AAlsheewaf Br thaaderwhbies case, the edge
menber 28 noves forward at a | ower speed 10 when the protective tape P
starts to ibemdaritiasetichast henpd gee fmmed cAhepastas dffttheughfer ¥, end of t he
wafer Wand at a higher speed subsequently to inprove the processing
ef fi ci encyepAiaoon thpe SugEpl e sepdenedvitsovnoindliednpangagl iov&ie ¢afdr shown)
through a slip clutch adapted to slip under a predeterm ned or higher
torque, sdVthat the separation tape T is supplied
In this case, the edge member 28 moves forward at a lower speed
10 when the protective tape P starts to be separated as the edge member 28
passes through the end of the wafer W and at a higher speed subsequently
to improve the processing efficiency. Also, the supply roller 30 is rotated by
a driver (not shown) through a slip clutch adapted to slip under a
predetermined or higher torque, so that the separation tape T is supplied
15  with a predetermined tension applied thereto.
As shown in Fig. 12, the edge member 28, with the arrival at the
separation completion end portion where the protective tape P is separated
from the wafer W, moves down again and the tip end thereof presses the
separation tape T to the wafer W. As a result, the protective tape P can be
20  prevented from being slid in a lateral direction at the time when the
protective tape P is separated from the wafer W. Thus, the adhesive or the
like of the protective tape P can be prevented from coming in contact with
the surface of the wafer W when the protective P is separated.

As shown in Fig. 13, upon complete separation of the protective tape

25 P with the tape separating unit 8 passing above the wafer, the wafer W is
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15 with a predeterm ned tension applied thereto. As shown in Fig. 12, the
edge nenber 28, with the arrival at the separation conpletion end portion
where the protective tape P is separated fromthe wafer W noves down
again and the tip end thereof presses the separation tape T to the wafer
W As a result, the protective tape P can be 20 prevented frombeing slid
in a lateral direction at the tinme when the protective tape P is separated
fromthe wafer W Thus, the adhesive or the |ike of the protective tape P

can be preyented fr coni ng in_cont ith, the surfgce of the wafer W
when t he p?lgtnggf) H%lofg}”instr%e%é’raé?éar} tg@tes%mh? RO fgf.ﬂ@:aiz, aBdon conpl et e
separation_of the ofective tape, 25 P wth the tape separating unit 8
passi ng ab%wr?lﬁ@d%‘if},’tb?ﬁ’ég mseetedante thqga@qegwség,otféhe YT eoldedahar at i on
table 6 by&(s heAr obo agﬂ 2 and ., accommpdat ed by being inserted into the
cassette CVof e eclaPrderndpg ungt 7 andehettope seppsatingamiibBirag unit 7
and the tape sgpar ating unit 8 are noved and restored into the original
st andby podPVEdandinstened wep shepriging stapdbiposisisar, amddthessepaaationnd
collected. Also, the joining roller 25 and the edge nmenber 28 are noved up
t o t hedor itginsal’s separaigd powioundrandrdlqstet ediilse, tie jdiping otlketdi/end ape
separation process is thus conpleted, and the next wafer receiving phase
i s ent er ectheTdgeopendiaroiB efe moveidng topthendigiomsd seaadiishposivtivement speed of
t he edge nenber 28 are 10 centrally controlled by a control unit not shown.
Fi g. 14 schemati@atlprosithue,ofithe @rbarcged thpe Reparsisn @sowks ihehs ocess
descri bed above. As shown in Fig. 14, while the separation tape T is
separ at ed,cohiyd et enimietitenc 2Bwh fernveidrin®phbodnid betevad er TWE opleratién of
moving up and down and the movement speed of the edge member 28 are
10 centrally controlled by a control unit not shown.
Fig. 14 schematically shows, in enlarged form, a series of the process
described above. Asshown in Fig, 14, while the separation tape T is
separated, the edge member 28 is moved up from the wafer W. At the
separation completion end portion L where the unnecessary matter such as
15 the protective tape P is separated from the wafer W, the tip end of the edge
member 28 is pressed to the wafer W thereby to prevent the unnecessary
matter such as the protective tape P from being slid in a lateral direction
when completely separated from the wafer. In the case where the
unnecessary matter is the protective tape P for protecting the surface of the
20  wafer W, the separation completion end portion L is preferably within a
range 10% or less of the diameter of the wafer W. As a result, the slide of
the protective tape P in a lateral direction at the time of separation can be
prevented reliably. Also, the friction between the tip end of the edge

member 28 and the separation tape T is reduced at the time of separation.

25  Thus, the dust constituting foreign matters can be prevented from being
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separation conpletion end portion L where the unnecessary matter such as 15
the protective tape P is separated fromthe wafer W the tip end of the
edge nenber 28 is pressed to the wafer Wthereby to prevent the
unnecessary matter such as the protective tape P frombeing slidin a

| ateral direction when conpletely separated fromthe wafer. In the case
where the wunnecessary matter is the protective tape P for protecting the
surface of the 20 wafer W the separation conpletion end portion L is
preferably within r e 10% or | ess_of the dianet of the wafer W As a
result, th%efgql‘@a%dgvpm?ﬂgsw@taémtﬁé)et“égérfﬁaeifwcawrlatg CHPPERGHS at t he
time of separatiqn can be.  prevented reliably., Also, the friction between
the tip e %rfheﬁeﬂwa ealwyibh the prategtivadape friradite sbe raderspgfagediced at
the tine of separation. 25 Thus, the dust constituting foreign matters can
be prevent@¥UnNGReIFELY gnatter.geNeratthaless othe wenesarut maktardeder by t he
friction. The enbodi ments described above deal with the protective tape

j oi ned t o Heleowksf egcosdimigatvethesinvantionmdeeszdnge raesist filhevesd fiel ess, the
unnecessary matter to be renoved according to the invention also include a
resi st 5fi linrmeeg affprttérf on thegvafepautfece on the wafer surface. In the case
where the unnecessary matter is a resist film the separation tape, after
bei ng j oi ned di riectHeycasetwhéfretlrceshsécebibdim miastesdpar aised fillry, thesi m | ar
method. In this way, the resist filmcan be reliably renoved fromthe

waf er surfsaperdtigethps, mkéihbéing jsapal dirbaly bapethelfesTdtefilph cisewpatdapbednt i on
may be enbodied in other specific forms wthout departing fromthe spirit

or essent kgl a almilbbut@hotihelachiandy, tiaceasis figh Yantef RRME removed be nade
to the appended cl ains, rather than

from the wafer surface together with the separation tape.
10 The present invention may be embodied in other specific forms
without departing from the spirit or essential attributes thereof and,

accordingly, reference should be made to the appended claims, rather than

to the foregoing specification, as indicating the scope of the invention.
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to the foregoing specification, as indicating the scope of the invention.
18 What is clained is: 1. A nethod of joining a separation tape onto a

sem conduct or wafer and, then, separating the separation tape fromthe
sem conductor wafer, thereby separating an unnecessary matter on the

sem conductor wafer together with the separation tape, the 5 nethod
conprising the steps of: providing an edge nenber having a tip end; joining
t he separ a%p-st@ﬁ%eg%o t he sem conductor wafer at a separation start end
portion where the separation tape is joined onto the sem conductor wafer
and, then, is separated fromthe sem conductor wafer, in such a nmanner
that the tip end of the edge 10 nenber is pressed to a surface of the
separ at i on!t ap® MYy oiBmEsssapgrating tapepntonsuicordugtt evaferrantisthei,ng the tip
end of the edge nenber fromthe surface of the separation tape after

conpl eti on &fpajatingitingsephratine tpedamaticoemti @peudtor whier,phavbpipastiag ah her eby
relieving the pressing of the sem conductor wafer; and 15 separating the
separati on tapeedsaryansiepanahé SicOTIRCRE wAfcr@DELIRG Wit c sBhRattindkse, fe
releasing the tip end of the edge nenber fromthe surface of the

sem corduct kthyaiB8hipridi ,théﬁ%b dhe tip end of the edge nenber is pressed
to the sem conductor wafer at t(f'ue separation conpletion end portion where

t he unnecessary. MR [ eparated fromthe sem conductor wafer. 20 2.
The et hod of p)é?\glgl?#%h e\%ﬁ%‘?‘@ﬁﬁefﬁavf%agf’gﬁ 'of releasing the tip end of the

edge nenber fr.amthﬁ surface of the sem conductor wafer, the tip end of
the edge nmenbdPMiE PPN AN N hesamicpadugpr wallr at a separation start end

portion where the separation tape is joined onto the semiconductor wafer and, then, is
separated from the semiconductor wafer, in such a manner that the tip end of the edge
10 member is pressed to a surface of the separation tape thereby pressing the
semiconductor wafer;
releasing the tip end of the edge member from the surface of the separation tape
after completion of joining of the separation tape in the previous step thereby relieving
the pressing of the semiconductor wafer; and
15 separating the separation tape to a separation completion end portion in a state of
releasing the tip end of the edge member from the surface of the semiconductor wafer
and, then, the tip end of the edge member is pressed to the semiconductor wafer at the

separation completion end portion where the unnecessary matter is separated from the

semiconductor wafer.
20 2. The method of claim 1, wherein
in the step of releasing the tip end of the edge member from the surface of the

semiconductor wafer, the tip end of the edge member is released from the surface of
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the separation tape in a state where the tip end of the edge nenber has a

predetermned angle relative to the surface of the separation tape. 3. The
met hod of claim 1, wherein a novenent speed of the edge nenber is nade sl ow
at the separation start end 5 portion. 4. The nethod of claim1l, wherein a.
supply speed of the separation tape is equal to the novenent speed of the
edge nenber. 5. The nethod of claiml1l, wherein 10 the separation tape is

lied w d ' ' bei ljed th .6, Th hod
oi el aim 1. WrEPBEROEIPEINBRRCRET Tt r iR o barges apredrined

separation conpl etion end portign is equal to or less than 10% of a

di anet er of *RElS rdaiylibesirtice phtherseparationnieperet hod of claim 1, wherein 15

t he unnecessary matter is a surface protective tape joined onto the surface
of the sefi cohthuwotibod whtleim 18whdiea met hod of claim 1, wherein the
unnecessary matter is a resist filmformed on the surface of the

sem conduct or a mefanhent 3Pecd ofAhdeddrQflerfberieMRYS H8want BEcBEaliMe sthARRBd adher i ng
to a surface of a sem conductor wafer, conprising the steps of applying a

separatg on haRent 0 the protective tape such that the separation tape
extends froma | eading end of the sem conductor wafer to a trailing end of

the sem anduﬁ{e%etﬂ@é §F (;Jlai%f(l) 1, wherein

a supply speed of the separation tape is equal to the movement speed of the edge

member.
5. The method of claim 1, wherein
10 the separation tape is supplied with a predetermined tension being applied thereto.
6.  The method of claim 1, wherein
a joined length of the separation tape at the separation completion end portion is
equal to or less than 10% of a diameter of the semiconductor wafer.
7. The method of claim 1, wherein
15 the unnecessary matter is a surface protective tape joined onto the surface of the
semiconductor wafer.
8. The method of claim 1, wherein
the unnecessary matter is a resist film formed on the surface of the semiconductor
wafer.
20 9. A method of removing a protective tape adhering to a surface of a semiconductor
wafer, comprising the steps of:
applying a separation tape to the protective tape such that the separation tape
extends from a leading end of the semiconductor wafer to a trailing end of the

semiconductor wafer;
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providing a tape separating unit having an edge nenber with a tip end, the
tape separating unit being disposed apart fromthe protective tape and the
sem conductor wafer in a non-contacting stand-by state adjacent the

| eadi ng end, the separating tape being in slidable contact with the tip
end of the edge nenber; and 5 noving the tape separating unit across the
protective tape and sem conductor wafer while the tape separating unit
takes up the separating tape, wherei.n,. as the tape separating unit noves
and reaches th%‘%P"éﬁ%ﬁ Eh%’p‘éﬁ AT aYineRAIEE Bremtgapd ,attlfh“élﬂgﬁ? B of the
edge nmenber is pressed onto the protective tape and the 10 sem conduct or
wafer with SHRUEEgahene digpnsed apat Spwhel prsseasive tapersad thesearigonsivetor he
protective tape, after the tape separating units noves past the |eading
end, the ti pvagerdn efnonfvenedyes stamfrbe statesadjackhiettie saadmgtend} the keparatmgeatagk i S
relieved of pressing the sem conductor wafer through the separation tape

and the probeigiiyslidabReconsact WethtiBPep LD Akl tehmbe€@nd i nues 15 to nove
across the sem conductor wafer and the separation tape adheres to the

protectg ve t a%oviﬁ@%eatﬁn?é afaitilﬂ%‘rﬁﬂg Ve\llgéosé he tp?(qgai@g[geging?s%?ﬁ%% &or bAk

trailing end of the sem conduct er, the tip e edge nenber is

pressed ont Q.th r ctive ta and the sem conductor wafer with the
separ ati on g!g]ggﬁbegt?ﬁég&g%rsa\ég%ggﬂgﬁe\%@ﬁh‘?W@aﬁaf‘lﬂg & and 20 the protective
tape until ttll]le tip end noves beyond the trailing edge thereby renmoving the
entirety of "ff€"prot ecti ve tape fromthe senm conductor wafer as the
protective tape adheres to the separation tape and as the separation tape

i s taken up bystletapagaparatingangevesand reaches the leading end of the semiconductor

wafer, the tip end of the edge member is pressed onto the protective tape and the
10 semiconductor wafer with the separation tape is disposed between the tip end and the
protective tape,
after the tape separating units moves past the leading end, the tip end of the edge
member is lifted such that the tip end is relieved of pressing the semiconductor wafer
through the separation tape and the protective tape as the tape separating unit continues
15 to move across the semiconductor wafer and the separation tape adheres to the
protective tape, and
as the tip end of the edge member approaches the trailing end of the semiconductor
wafer, the tip end of the edge member is pressed onto the protective tape and the
semiconductor wafer with the separation tape being disposed between the tip end and
20 the protective tape until the tip end moves beyond the trailing edge thereby removing
the entirety of the protective tape from the semiconductor wafer as the protective tape
adheres to the separation tape and as the separation tape is taken up by the tape

separation unit.
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