; e3e\ QJJKdLFBMN6OT\ OXcBMETHOD OF REMOVI NG UNNECESSARY MATTER FROM

SEM CONDUCTOR WAFER, AND APPARATUS USI NG THE SAME BACKGROUND OF THE

| NVENTION (1) Field of the Invention The invention relates to a nethod of
removi ng an unnecessary matter such as a protective tape or a resist film
froma surface of a sem conductor wafer by neans 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 METEIGTf 0FEREMOTENGR U NECESSARY MeaMIRFRONE! Y pat t er ned,
is ground (back grinding), a wide protective tape is joined beforehand onto

the waf er SYEAACONNECPOH GEAFER, AND 2P ARATEH SEINGTER QUier peri phery
of the wafer is cut out along an outer dianmeter of the wafer. The wafer

wi th the whole surface thereof covered by the protective tape is
suction-held by a sucker fromthe surface and, then, is subjected to a

gri ndi ngppy, tl‘}??ﬁ? N&}gﬁ ctive tape necessary no longer is

renoved Fr%o(%%?ﬁ?[v{g]%?jgur age. R‘ZBXt hod of separating the protective

t ape Sjseﬁl)af‘(]j%ﬁf’gfﬁ{eihﬂﬂeh% . According to this nmethod, a separation tape
a

havi ng a esion hrgher than that of the protective tape is joined to the
protective tap.?,h%unnecessar%{cmaEte:?%1 tzltra tlrjixe waf er surface usirng aroller
rol |l ed thereon. flfl‘é?n?ﬁ%tr? RN TeEN fld) r{e%gn}%amcgﬁq Yso that the

i ar ati.on tape. Upon

rotective .tape i epar at ed 25 toget her th.the se
P enar ot | MAtESydad f a0 RidEve Tanh o cularss T fobt PR BUBOTRy { o sephration

tape fromthe fer thinned in the back grinding process, the separation
t ape canffofiqo& uﬁFnge‘Hat% YoIeRES Oh@ SPAFHIOB IR BCti ve tape and t he
protective tape cannot be separated in stable manner. In view of this,

t here has been proposed a nethod of 5 separating and renoving the
protecti Y% t ape usi ng_an eggg menber (JP-A 2002-124494). In recent years,
howebr , (Prldepsrindiggnod the Balsded Aate at whi ch bunps are formed on the )
surface of the semiconductor chip. In the case where the protective tape is ‘
separat ed f r onin adabricetionaroeesswiftahsemicondngtor orafeh éhareinafitémce t her eof by
t he net hod described in JP-A 2002-124494, the wafer surface may be danmaged.
Al so, fremplynrdietreddn silmpledgéwrnbe nt dhe tithe vdepaa backdaccapitheny generat e
“foreign matters. In view of this, the present inventor has nade vigorous
efforts tmafsiglthat hhi bepnairbeimubly saftermdd, iy gtdemdbaickgrinvdinghpewide h t he
edge nenber noved upward and has cone to know 15 the new problemthat the
pr ot ect i peoteagiee t&psid dined Befoatlednd oo Had wafer surédicat 8he pitectivd eavi ng
the wafer end and the adhesive surface of the protective tape rubs the

waf er5 sutdpeprojvetbd fidia diesutdr ghgthdri@f\whé eFafsrid @acoitsalenptaanduired. 20
SUMVARY OF THE | NVENTI ON The i nventi on has been made in view of the above

ci rcunst gpaRsterafdhb twdfor! MEheweifer A0t heGholf stificd tVERbE 8 dred Pyovi de an
unnecessary matter renoval nethod capable of reliably separating and

renovi ngt@%gkﬁt@@ﬁ@é %éﬁ?% iR RIn-hERbRa WakREr ﬁ‘ﬁh{‘% suithbd GhiNEh&dRARIE O

the wafer even in e case of separating the unnecessary matter fromthe
waf er byg@hfcted 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

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




separation tape. In order to achieve the above object, the invention

enpl oys the follow ng configuration: A nethod of joining a separation tape
onto a sem conductor wafer 5 and, then, separating the separation tape from
t he sem conductor wafer, 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

separ at| ggg%(?rea%ﬁgléfb?@%ﬁi% %Q%é pg tpggkég%&b‘i{ %[L})e"‘%ﬁrt o drtBinndy t P end

of the e resse em conductor warer at a Separation
conpl etign,.e ort.i on e unnecessar, LS. t fromthe
sem condb%f%?g%% 5%1.11% %%Igr%éﬁeﬁé’hﬁ%g THhe r%@?ﬂ%p%?&f&ﬁéet ll!,enboéﬁ&?él ,t%S; fl%g edge
menber is_Bbr ht intg contact with the surface of e separati.on tape and,
Then. " i 518 b P bebf®fvE EbEGha iz brbbisirindi Salngl B sERRBIAL ST | Oh wher o
t he unnecessary matter i s se at fromihe wafer) .so that,the unnecessary
Tt tor AT MR J8 RS HLGEEn Ghexe Be% hesh PERIGEL AmeBatd Bh a1t he &) e
when the unnecessary matter s separated fromthe fer. In g)iéi on, the
edge %nﬁ%?alia%m&%%‘iéWBH%%@l%#fﬁﬁﬂéYe taRe vYPE I qm%@ﬁ f4on end

portion where the unnecessary matter is separated fromthe wafer, friction
bet ween ?ﬂ@z'élgéégfﬁanber and the separation tape can be reduced at the tine
when the separation tape is separated fromthe wafer. Thus, it is possible
to prevent thel’yegeadaears.thnwvevsre frendomapeinsteasedirane ahraduchhamrs suppr ess

foreign matters from being 25 generated fromthe separation tape. 3
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 preéent
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 1s contaminated.

20 SUMMARY OF THE INVENTION
The 1nvention 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




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 fornmed 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 10 portion on a
slightly front side of a portion where the unnecessary matter is conpletely
separated fromthe wafer. The range of the separation conpletion end
portion varie .depending on the size of the unnecessary matter and the

li ke. Fo?lg§g%bnbﬁﬂeh the case where the unnecessary matter is a surface

protective tape_ joined ont.o the rface of fhe wafer, the separation
conpl eti on endﬂb8rtlil‘froif? ?)a’é?%‘?&bqég%vfs&ﬂe?taﬁf@%%wnfﬁ% %Wpf%’és f a wafer
di aneter .f.rom an egdugor.ti,on of the wafer from which the protective tape is

conpl et ef‘iﬂ(’é’\é‘ﬁﬁr AHeB i n the case where the unnecessary matter is a

resist film 15 simlar to the case of the protective tape, the separation
conpl eti on endgﬁeeﬁ%ﬁofdpmléga?oﬁpqxa@a tagpgatep SR IYGEE WEEe R vt er

dianeter froman end portion of the wafer fromwhich the resist filmis
conpl &t eRpdstism separatipg Hlaeipepariatios inpe from thegemspmductps wadey f or
separation of the 20 25 separation tape, the separation tape can be pulled
in a fixtprebysepreating anhenngoeesatyen aties oveliwrsempispndagter weafeepar at ed from
the wafer, so that separation resistance can be reduced. Wth this

conf i gur tagedher witntlvheeparasiondfape, the methodrompesivhde step afhnecessary
matter is, for exanple, a surface protective tape joined onto the surface
of the wafer osemamérigthe sdparbtonedpemn sheh aunfinner thatt fmeedgéer, the
unnecessary matter can be reliably renoved fromthe wafer w thout

i nfli cti ng:nlbemgchionghbéntvadomitactdwithPy ehehab by thasaugrptipnspeedoirfedt he
separation tape is nade equal to a novenent speed of the edge nenber or the

separ@t i epnthapemichnslwmpply wafom 4ridl, ahph 4 €ipesid 6thd e Pendrplised t hereto.
In other words, the separation
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.




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 nethod of the above configuration, further conprising
the steps of joining the separation tape onto the sem conductor wafer at a
10 separation start end portion where the separation tape is joined onto
the sem conductor wafer and, then, is separated fromthe sem conduct or
wafer, in such a nanner that the tip end of the edge nenmber is pressed to a

surf ace of {NeSAREARIIAN haRRet ol BANIDH o e LftoPRAURL sl apige monber

fromthe surface © separa frer I'on o jOInIng of
the separati ta n.the previ us st e and se aratln |on t ape
LoCt her cRb Bt BES RAroF s sRH SrtiegRsRnT R aRat B b Eda%?ﬁﬂSE e tip
end of the_.edge nenber, fromthe sur ace of th wafer whi | e
roving t HETed gew%eabwpsarﬁef%m? ondhe %C&P% %‘é

sem conduct or vvaf C to t he net hod f t he |nvent| the edge
renber  prECYss R da @3&3&%‘%@9 thi aeRATA TR BPe df S?wa@e%i?% on start
portion Vﬁe e sep ation_resistance is iam rruné Oonsequ ntI even in the
case whet rejn, the; separpidon SpEPietion end HOrtgn 1B Zrated fromthe

wafer so 25t hat t he wafer has_no |oad. 5
portion on a shghtly front side of a portion where the unnecessary matter is

completely separated from the wafer. The range of the separation
completion end portion varies depending on the size of the unnecessary
matter and the like. For example, in the case 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 sepai‘ated.

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 sefarated.

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

20 time when the separation t'ape 1s 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.

4




In addition, the edge nenber is brought into contact with the surface of
the separation tape and, then, is pressed to the wafer at the separation
conpl etion end portion where the unnecessary natter is separated fromthe
waf er, so that the unnecessary matter can be prevented 5 frombeing slid in
a lateral direction and the separation tape can be prevented from bei ng
flexed at the tinme when the unnecessary matter is separated fromthe wafer.
In addition, the edge nenber is pressed to the wafer at the separation
conpl eti on end o) [ n ssary. .- S d from

. P?Qfe%@lgt %gﬁﬁ%fhé‘ e IHHE %@a}(at’l*@& {t%See {Smhde inal @as

the wafer, frictron g r-an Separati pe can be
reduced at the tine n,.the separation,tape is,separat.ed fr t he, waf er.
haaC o Hoyelferle deted U 358 EEGRBCL BT PAE B e REMRRR T SpPBATL Bl

cont am nat ed ,and t.o ress foregign matters from bei enerated fromthe
Conar 1 BrieddRiniBe L RALSH I Hiedl ARt ThthbOBonie e MRS Ll CThe
separati %)n conI'E)Ibet.i.on en pﬁrti ofn where the uq_recgssary matter is separated
from t he "SR &ttt PEJER ofkheseatar g0 ps vk do bR 1e%8dsur face of the wafer, the

bunps_receives_no danage at the tjnme when the, separation tape is, separated
from® he waf er In ped<; o aghieve thmpheyeeblsetathe dnveinm alsg amelogadhe a 20
predet erm ned di stance froman end portion of the wafer with which the edge
nmenber | flkvoingronfisisationt act in a novenent direction. The range of the
separation start end portion varies depending on the size of the
unnecessary naflbermaiitpd ¢febhiej dwve canfiguratien, foirthen waprgingidetstppend of

t he edge nenber fromthe 25 wafer, preferably, the separation tape is

rel easedofromthe tip end of the 6 5 edge nenber in a state where the tip
end of the edge nenber has a predetermned angle relative to the separation
t ape. Thi s conjdiging@theoseparatbhdape vatd the semppromsisictay wafextdaten with t he
separation tape at a portion other than the separation start end portion
and 1e separaaidrostaedopt gloirtion evitkredhkisepaddtion tapaiin joRial eniabihe, a
novenent speed of the edge nenber is nmade slow at 10 the separation start

end port s@nicolthteOowhiguiad, thenBk&pairhtddoFsmbile: dcnicehdabloy waks t he
separation tape froman end portion of the wafer, and to inprove a renoving

1L snarpst asuno mesary R 4 okt e o s, o) oot
j Oi ni ng @fﬁ?@@éﬁﬂa%nt%%; onto a sem conductor 15
releasing the tip end of the edge member from the surface of the
15 separation tape after completion of joining of the sei)aration 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.



waf er and, then, separating the separation tape fromthe sem conductor

waf er, thereby separating an unnecessary matter on the sem conductor wafer
together with the separation tape, the apparatus conprising: a transport
mechani sm for transporting the sem conductor wafer to a predeterm ned
process an alignnent stage for aligning the sem conductor wafer so that the
20 separation tape is joined onto the sem conductor wafer> a chuck table
for holding the aligned sem conductor wafer a tape supply unit for

supplying the geg ?Hﬁtléﬁmchteﬁe?&t tn%‘ﬁ'iaﬂr&é‘wc}%}ﬂ 13%7%%&&{3%%’&@@{ gt er tape

separation nmeans tor | Gini he separa unnecessary
I orha %ﬁ%ezg%rt%fgﬁa 5 S P AL B e
and, then aratl se tlonta fromthe surf of the
Ser conda%l%aor ARy e edP iyt Budi S PR e o ety i Per toget her
e A T i St i
separg ti ansg s?h h atlgtérgi aixyep:tion and the separation tape can be

prevented from being flexed at the time when the unnecessary matter is

separated from the wafer.

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 ﬁom 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 i1s 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  wafer, preferably, the separation tape is released from the tip end of the




separation tape to the unnecessary nmatter 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, and a separation
conpl etion end 10 portion, in such a manner that the tip end of the edge
menber of the separation neans is pressed to the separation tape, and to
rel ease the tip end of the edge nenber fromthe separation tape at the

ot her portion. According to the apparatus of the invention, the edge nenber

|5 br oUghled HABAEAE L PLRCIRIGE AR onb NRL3RALALE Blguape and. then.

is 15 pres er at the separation c etiron end portion where
th 1 ' ;
mter ool Ba st SheleRe Rl R MR AP T ek e T e

when th 3 t 1. iS,. rated f th fer. In.addi;tion, th
i g o AN A T R T
ti th tt i ted.f t wafer,, fricti
Dot ween PHES GRS Sdt RS FOLPaP AMIoHe Segercuh BEmPIioand < he ¢
when ihe separation.tape is separated fromthe wafer. Thus, it is possible

to priveRPTEORALGNPIIERS t he wafer from being contani nated and to suppress
foreign matter% féom being 25 generated fromthe separation tape. 8 Si nce
the edge nmenbeFTelerablysadaoveanenicsRoeday the edge mepRenis BdecHoVati on end

portion where the unnecessary matter is separated fromthe wafer, even when
bunps ar 8h¢ sepazation stast epd paeons This ratiga Makpsitrressibiledono damage

at the time when the separation tape is separated from5 the wafer.
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



BRI EF DESCRI PTI ON OF THE DRAW NGS For the purpose of illustrating the

I nvention, there are shown in the drawi ngs several forns which are
presently preferred, it being understood, 10 however, that the invention is
not limted to the precise arrangenent and instrunentalities shown. Fig. 1
I's an overall perspective view show ng a protective tape separation
apparatus used for separating a protective tape according to an enbodi nent
of an unnecessary matter renoval nmethod of the present 15 invention> Fig. 2

F
s an 0"?&\{,‘?@} iéﬁi ﬁ{églh\ééﬁéfﬁ%g%% Qéﬁ%{;r%% t%g%%P&n%ﬁB%@fch%f%ﬂQar atixss Fig.

3is ano r ot trve tape separati on apparat us

20 Ao s Alelinll ﬁ&%\e@gggf%attg?gm@uﬁp@%s R Aok yoePar ating

units Fi g ron CRFEVS uppor ture of

separatin e rrenb 6 is a perspective view showi ng a rral n part in
a tape sgﬁg}gl? %c%’etfag’tefon state 9 Figs. 7 to 13 are front views each

' Tustrating aa tape coﬁg(?ti)% tf(')rn(%llsecgl%gat?le separated unnecessary separation
5 tape; and
control means for controlling the separation means so as to join the
separation tape to the unnecessary matter at a separation start end portion,
where the separation tape is. joined onto the semiconductor wafer and, then,
1s 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.



Fig. 14 is an enlarged front view showing a main part in the tape
separating step. 5 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Her ei nafter,
description will be given of one enbodi ment of the invention. An
unnecessary matter renoval nethod according to the invention 10 has the
follow ng effect: an edge nenber is pressed to a wafer at a separation
conpletion end portion where an unnecessary matter is separated fromthe
waf er, so that the unnecessary matter can be prevent ed frombeing slid in a

| at er aI directy eatthet%% txh@ﬁ ‘6’9?@})%&%{3&%% i t% Er?]gé \%éﬂg?al%ltﬁ) pSeparat ed

fromthe wafer. nce resse er at the

separ at i e r e _un epar at ed
fromt he&sv%ﬁ)er{%rt %];l%l% o g%et V\?ergn \#e}&sag%gasr&a i o%ﬁg ?Sz&riy aa-gfc% 0Higghersrenber
can be nini.m zed a

ece r ted from
Che vat el At 858 Sngn Bubded g 16mb 0 3e BRGEERR B S P BBRBR bet veon
t he separatlont apge and t r can b aIso 20 su e Fig. 1
Shove. onECEIBHIBRRIGE 2 hs Hae A Gen tie SHmtiond a@ﬁﬁ@@%@@%ﬁsﬁﬁmer
renoval thod according to the invention. Mre specifically, Fig. 1 is an
over &t | g‘?‘é’ ¢tive view showing a protective tape renoval apparatus for
renoving a protective tape joined to a surface of a wafer, which is one
exanpl e of the unnecessary matter, fromthe wafer. 25 Fig. 2 is a front
V|ewthereof Fi Ian V|ewthereof Fig. 4 is a front 10 vi ew of
a tape j Bid D@%@Rmﬂl@ QBT HERRAWRIGSit, Fig. 5 is a front view
showi ng a support structure of a tape separati ng edge nenber, and Fig. 6 is
a perspective Voedhehowbosy of ilmistrapurg theninyensips, ‘s’teqsrarﬂa‘erahgwper g on
state. The protective tape renpoval apparatus according to this enbodi nent 5
has, on drawbegsi®veralfaiers whishl areymiesently pacfedrad, tihbeingassdanstoad,
accommodating a stack of wafers Wthat have been subjected to a back
gr i nd) nghpweves shaa thafevertianizyostt lineieidatol the pdebize iargamgambnt andm 2, an
alignment stage 4 for positioning the wafer W a tape supply unit 5 for
suppl yi nipdthemeepalities ehowape T to a separating position, a separation
table 10 6 for suction-holding the wafer W a tape joining unit 7 for

joining the Sep‘@gatisoarhbamtﬂpé@pbarivmfew s¥wih f@@r&@l@ﬁﬁz@&h@@ table 6, a
tape separating unit 8 for separating the joined separation tape T, a tape

col | ect ogerfiatiml %ﬁ%ﬂa@ﬁs uBed $aPRAAERANSPRFARbENE § adeerdihghonsh ng, a

waf er col l'ector havi ng a cassefte C2 for accommpbdati ng a stack of

processegdmlbpdabat of ¥h whridebisady in{ted tefBlal REEREPERIANPrdfRt @aPe | oi ni ng
unit 7 and the tape separating unit 8 horizontally independently of each

ot heyg a{i{béﬂ%ﬁ)ﬂ'ke The wafer supply unit 1, the wafer transport mechani sm
3, the alignnent stage 4, the separation tabI e 6 and the wafer collector 10

‘E}rn?taériﬂﬁe?hi%%sb%@?‘a P ERHE riw s PR e WU SR B PP 2P0 s

verti cal a\'\ﬁ ! t . Whi ch erects on the upper surface of the base 12. Al so,
t he tapeP HNg unit 7 and the tape separating unit 8 are arranged at a

position facin | ower o i ng .of the vertical 13, while.the unit
iriver 11 i a?"r%%a,a% oA Bladivih 1Hivise e e tdidive the SHBsFESTar or
supply unit has a configuration in that the wafers Win

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 1s a perspective view showing a main part in a tape separating

25  operation state;




11 a horizontal posture with a the surface, to which the protective tape
Pis joined, directed upward are inserted into the cassette C wth an
appropriate vertical space provided therebetween, and are | oaded on the
cassette table 14. The cassette table 14 can be arranged in different 5
directions by being revolved by an air cylinder 15. The wafer collector 2
al so has a configuration in that the wafers W that have been subjected to
the protective tape separation process, are inserted into the cassette C

wi th an appr opfi.at [ | qﬁg pount ed
on the cassettgigt%aglt\eﬁi%é&?ﬁﬁpg%&%%%élta F%ﬁﬁg??ﬁ?ggp%%gﬂlﬁtgpe in
direction 10 by being revolved by an air cylinder 17. The robot arm 2 of
the wafef transport nmechanism 3 is configured in a way horizontally

retractabl e ang. pi.votable to take out the wafer Wfrom.the,wafer supply
ini £ 3, ouppt v b d A Siaretd ion Viogh BN RaE hplnln PEHOP e Eevar o W
fromthe alignnent stage 4 into the separation table 6, 15 convey the

pr ocessetFRH] BNg&tPom t he separation table 6 and convey the processed
wafer. Winto the wafer collector 10. The tape supply unit 5 is so

confi5gured that the separation tape T supplied froman original roll Ris
guidedtotheta,iq unit 7 and the tape se ing unit 8 over the

Junarat i DR CRIEM NG g PR Rt PR e R, 12, i b Chan the

di aneter of the wafer W _As shown in Fig. 3, a suctigon pad 18 with the
upper surface Heseimefterodescrmiiomyilh besaempters ewhodunentef the arr anged
vertically retractibly at the center of the separation table 6. The upper
surface vfvemit®n.able is configured as a vacuum suction surface to hold the
waf er Ww t hout 25 displacenment. 12

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 1s 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




As shown in Fig. 4, a novable table 22 horizontally novably supported al ong
arail 21 is reciprocated by the tape joining unit 7 horizontally at a
predeterm ned stroke by a feed screw 23 adapted to be driven in forward and
reverse directions by a motor M. Ajoining roller 25 5 is nmounted on the
novabl e table 22 vertically novably through a swi ngable arm 24. The tape
separating unit 8 is also so configured that a novable table 26 supported
horizontally novably along the rail 21 is reciprocated horizontally at a

i rect fonk oy & BB S v he @53@?%%%%%’“’?‘%“%%’5F%ﬁ’ﬁ{sg?ﬁ?ﬂg?%a’ﬁeﬁe[ de
separ at | g, #8%, TRARGE Afucu Y U5,50 4Bl e Sag BRSO LR TA0GAdapLed (o0

be rot at ed, er 31 arrange posed re ati to the

supply rol| 30. | i ge
menber 2% H?ggspefgwae%g}ﬁgﬁ%l%%%eaﬁg%%qﬁérggg%Qﬁg%g?é%gg?égﬁ%% |0g']:113% g ‘of a

pl ate nmenber wysder than.the dianeter of the wafer,. and. is fixedl

Ponnect ed. 1 et 1 ERTBr ik angre R oL pppatais iReaiting §F ¢hi Ampgfimens; o,
shaft_ 32, proj ected d supported.rotatably qn the fron face of the
movabt e pgﬁl ?Ebb.asﬁ\ réoﬁe‘?’g]pﬁrﬁb‘pﬁbﬁ’r‘%% fg)afiﬁgt‘@ﬁgdi %86&8 cted at the base
of the rotary sgaf_t 20 32 A%cotgne ion rod pivotally connected to the free
end of t AECOSHECLAIIRG pptackpiivalesh N thalgheye eg} SERYRCIESFOFHERAGE an air
cylinder 36 nounted on the front surface of the npvabl e table 26.

Speci f i cEFIRing REOGegsat Y aipmbransportsmeghamism Bi\haviee atichet AY ot %n of t he
operating. arm35 with the retractive operation of the_piston rod. Wth this
conf i gur alizamentstage ¢ fanpositionhes tagywader Wemd@pezmopdy mewled Qtertical ly. 13
The connection rod 37 extended fromthe free end of the operating arm35 is
screwed Bvpplyihe the separatom ®aw ‘bfto arseparating poadem, 3ciepgaaph iteglel y, by

adj usting the anount in which the connection rod 37 is screwed, the

swi nifd ng6dny bactadn-hiobdingehatwalgr ¥ na 3spaydihingrenysi Sforrjoinadg36a 5 proj ect ed
to the stroke end, i.e., the angle of the edge nmenber 28 at the | owest

posi t i onsg@aratmnaidipest ¢d ths wdder Medn thashppetiorntalilad, priapect i ve tape
separation apparatus according to this enbodinent is configured as

descri bedeghexmg uht S wpproagegshofoinedaepiratipd tepepToh eapé ve tape P
joined on the surface of the wafer Wwi Il be 10 described with reference to

Figs. 7 téllddor farr(ﬁ)ll],ecﬁh? thekepardted depHEdtieiD taed WS banflirddikgsa euifeone waf er
Wfromthe cassette Cl1L of the wafer supply unit 1 and places it on the -

al i gnmentellector 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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stage 4. Based on the detection of the orientation flat and the notch of
the wafer W the wafer Wis positioned. The wafer Wthus positioned is
again 15 transported by being supported on the robot arm 2 and supplied
onto the separation table 6. 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 the upper surface of the separation table 6 with

t he downward 20 novenent of the suction pad 18. The wafer Wis thus
suction-h . Wi . , j ch . i . i:S j oi ned,
directedaggﬁﬁﬁ%&g%%gﬁﬁgyg&ggggé%%ggﬂg b&%aﬁﬁﬁLﬁ%§5§#¥§ﬁ% tgﬁgpf%ining uni t
7 and the.tape;.separatin nit. 8 arg.located in position at sone
di ot ancerBRREr iRt Ayl FisinPefed tuBS BAC I G1 SHBRNIPOS' ' L00, T e
wafer Wis placed on the separati 4 ,table 6, .the.joknin | ler 25 of
the t ape BRI EEeuAELon] RV ASINPY Biezehs Sersde Phha IPAR! A8 thvel . where
the whole unit eg . fo rd a joining roller 25 ralls over the wafer
W1 e hasiile, PRRME Tae o TR sttt bale' £ B arastied Brlfetfntee of the
protective tape P. 5 As shogwn_{n Fig. 9, upon_congpletipon of joining of the
separdt i éﬁfef:ae@s %V heiae apyolegd by Az yipdeRdoy aggles% &Pﬁﬁé}% it 8is
projected to the stroke end_and the edge nenher 28 noves down to the | ower
limt byalsweehaswsgnlisuradionin that dwevaiaradV athatdmvenksen sulyedtsdi in Fi g.
10, the tape separating unit 8 is noved 10 forward. At the sane tine, the
separ at i e Pagiective $ape peparsdionprogess @ppligsarsed artoghegassetbe GZpWehal speed
in synchronismw th the novenent speed of the tape separating unit 8. The
separ at i en grgpepiiatevdedcd]aphcapdogdedsierebetwpendmears mogndedoa at t he
tip end of the edge nenber 28 is guided between the supply roller 30 and

t he hol dilnegcasdeter tadle flbr oUiis easpattdetabdd L61s dko2han@aabletinediregi@nd of t he
edge nenber 28 reaches the end of the wafer W i.e., the separation start
end port bebediig kbelpedbecin ae dylipdeP 1%hi ch is an unnecessary matter, the
tip end of the edge nenber 28 noves up while nmaintaining the sane angle. In
this way, the phetiebbi ¥EmtZpLtiR @ater thanvpde mWlairasied i tnfidiaeddge nmenber
28 at the separation start end portion 20 where the separation resistance

i s maxi minyayFherizbAtd1keré@acabiesfd pivotaBicto MWkieSodthihe, whke Wapahat i on tape
T can be separated w thout inposing any |oad on the wafer W As shown in

Fig. 11, (hdedfaprsuSSRangt i 1Nduppivt the Wwhidk Whe 12daai1Bnbel std@emved up noves

forward integrally wth the protective tape P 25 joined thereto, so that

the prot gghidetH ARG TE WordAPHAARSn AR £ iMate Rbatation 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.

12



5 the wafer W In this way, the wafer surface is not pressed by the tip end
of the edge nenber 28 during the novenent therefore, the friction is
reduced between the separation tape T and the edge nenber 28. As a result,

t he dust otherw se caused by the friction between the separation tape T and
t he edge nenber 28 is not generated. Al so, even in the case where
irregularities such as bunps are fornmed on the surface of the wafer W the
separation tape T can be separated without inflicting danage to the wafer

W In this Cas%{s.sﬁa%%neﬂgﬁgglf”gﬁ%gggblm\éﬁfe S90 080 g:}%lt égﬁfg}r;peed 10 15

when the protective tape 0 be separate menber 28
orove. ChE el AZafhg B LR R ool Rl GufuPiTheiRiF%o0 T2 Mot at et by
or cdet o1 RPRAR BN R nareteieamansd shoka s hE P A aTenBa B IR, Suppi i e
menber 2BTVGRR TPRETH] AP AR VEeRES i nEaRaR B9 OR MEnphdbURE SAEREPL i on
and The 13 BOBHISE RErDBAPYEN8 SaD e Sopialb: BV RRETToNEh HERERBIE W AS &

result, the é)rotective tape P can be prevented frombeing slid in a |ateral
di recti o™ 24-he time when the protective tape P is separated fromthe
wafer W Thus, the adhesive or the |like of the protective tape P can be
prevent ed fromlbertrRrg sepatadingunitg @ﬂwaksn@omﬁﬁauéecbtha%wra@ﬂe tabdhen the
protective P is separated. As shown in Fig. 13, upon conplete separation of
t he prot 6tsupportedch@izantally movably spengs tharad Rigs vetdipr@apedsi ng above t he
wafer) the wafer Wis 16 transported fromthe separation table 6 by the
robot ar ho@izanthlhcebaprddetedmbyed etmodfeibyse fdeddscrev 27 thevenss dotvear®? of t he
wafer collector 10. After that, the tape joining unit 7 and the tape
sepal(at i agdupnivérse drectionsdsy amdotioe M2r eThe mhovdbie tablegithhhs sianthg
position, and the separation 5 tape Ts separated is wound and col | ect ed.

Al so, t hehd@bnidnthpealdpairatingaidgetrhien®dg@sethede 2Z81ar 20 Dy@sblyrollert he
ori gi nal standby position.
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
15 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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One procedure of the protective tape separation process is thus conpleted,
and the next wafer receiving phase is entered. The operation of noving up
and down and the novenent speed of the edge nenber 28 are 10 centrally
controlled by a control unit not shown. Fig. 14 schematically shows, in
enlarged form a series of the process descri bed above. As shown in Fig.
14, while the separation tape T is separated, the edge nenber 28 is noved
up fromthe wafer W At the separation conpletion end portion L where the

unnecessary maihgleofHERiAP rdB 3 eI MPRRYthd RUE Ral T cERPEALEHy T Om the

wafer W the tip en ge ne IS pressed to the water W

ther eby |0 DELXENL kDR HANALLSARLY rORLEE L SHE AR IR, ROt eCti ve Lape P

from bei hg s In a rection when conplétely separated fromthe
wafer. la the case whgre.ihe.unne ar [ he [ve tape P
for prot gg??lﬁiﬁaﬁﬂ’eb% ﬁﬁ%‘%‘é‘*%‘fhet %%%gg% 6&5@%3‘% ﬁ%ﬁ%%cﬁﬁ)r a{"%? E:éorrpl etion end
portion L is preferably wthin ran ea%0@6or lgss..of .t he di ane of the
et er W aEwey EaGhPinging el of she PREatmg S feVidybesSefo R s o
direction at the tinme of separatign can b revented reliabl Al so, the
frict onp’Ef?éteW@Bﬁotth@ strokes ’dfe"ttﬁtf3 g Oﬁéﬁfﬁ)sﬁg‘%@e&ﬂ ﬁ%@%i{}%r ation tape
T is reduced at the ti of .separatjon. 25 Thus, the dust constituting
foreign st RoSEAen pan beadinsted as ‘ng 17 generated fromthe
separation tape T by the friction. The enbodi nents descri bed_above deal
with the protebarhoarhpbthopraiaciive tare spmasationappesatits agrotdect®ssar y
matter. Neverthel ess, the unnecessary matter to be renoved according to the
i nvent i othiglesabodistandds gonfighrad as Hesarthad alnves fIrebaric argresefn on the
waf er surface. In the case where the unnecessary matter is a resist film
t he sepasendretingide proteetivertanegP joined dndihecarfycenrfithetwalfer Wil be | m i s
separated by a simlar nethod. In this way, the resist filmcan be reliably
renoMed flesmibdiewndf sfesanctdodigagdethéd. with the separation tape. 10 The
present invention nay be enbodied in other specific forms w thout departing
fromthe spiri Fust, @ssebiot akma? tncthionésldhaenéd odkendut awcondén® front ef er ence
shoul d be nade to the appended clains, rather than to the foregoing
speci fi célid Gasscdte OO Cht wWidet Beppigapeit df addpldcay endm ehe 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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VWhat is claimed is: 1. A method 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 5 wafer together with the separation tape, the nethod
conprising the step of separating the separation tape in such a manner t hat
an edge nenber is brought into contact with a surface of the separation
tape joined to the sem conductor wafer and, then, a tip end of the edge

menber i %}5’1\%&2?@9 éé}i@i%%?ol?&“%%%@ grj‘é’ﬁisiﬁ!é iit 3 L &’6&{?% gonpletion end

portion necessary na eparate rom the sem conduct or
the sepaPi i aber e Rufl s e e ML MR SRR B st art end
b, ¢ nelp i SIEAPRIR ik RS alsR o BE kB Gt B PSR S0 nner "t hat
{ape. ol BRI PRE {iprenacor! M BRI BB r om {he surface of the

separation tape after coppletion of jaqining,of {he paration tape in the
20 privi ous stgﬁssa’éﬁ’dl%fb L5 ab URgraeeighan of ﬂ‘BHHi}%BéﬁteoSEtH‘f‘éaEQBatF‘HFi on
conpletion end portion in a state of releasing the tip end of the edge

menber f Aofhe Y SlderShel thedtapefepariing @plW\%#%P?Ojﬁfgi%eﬂéoﬁB@isﬁ@]%ehe edge

menber to join the separation tape onto the sem conductor wafer. 25
end and the edge member 28 moves down to the lower limit by the swing

motion of the operating arm 35.
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 30 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,
i.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. Even in the case where the
wafer W 1s 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

15



- 19 3. The method of claim2, wherein in the step of releasing the tip éend
of the edge nenber fromthe surface of the sem conductor wafer, the tip end
of the edge nenber is released fromthe surface of the separation tape in a
state where the tip end 5 of the edge nenber has a predeterm ned angle
relative to the surface of the separation tape. 4. The nethod of claim 2,
wherein a novenent speed of the edge nenber is nmade slow at the 10
separation start end portion. 5. The nethod of claim1, wherein a supply

vemver . i BARGER- T RRbA 30 e BB hfaly' FRPIERE BYRAR e ehdBL oo
suppl i edpd L1 2. Igﬁe}% s GenRhon.el r\glegg@%%ﬂetfpﬁm@qs cBlladeq The
a$ ]fﬁen t

nmet hod o Whefern orning e separation at the
At SR R R T
dust otherwise caused by the friction between the separation tape T and the
5 edge member 28 is not generated. Also, even in the case where
irregularities such as bumps are formed on the surface of the wafer W, the
separation tape T can be separated without inflicting damage to the wafer
W.
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

16




20 t he unnecessary matter is a surface protective tape joined onto the
surface of the sem conductor wafer. 9. The nethod of claim11, wherein 5 the
unnecessary matter is a resist filmformed on the surface of the

sem conductor wafer. 10. An apparatus for joining a separation tape onto a
sem conductor wafer and, then, separating the separation tape fromthe 10
sem conduct or wafer, thereby separating an unnecessary nmatter on the

sem conductor wafer together with the separation tape, the apparatus

com 11 o NSHR I TESASRUTILLEE § DORRRSERL L b Em conductor v e
e o340 B9 LR B AR S L NGB e o
ser condtlt o ETeRs s tagdo PR 3 AndCisRRPE Rop BTiRE See far ati on
hat ot FIPVeHduer Tent i@ b oF RSB 0L PPBLteTS ARHIdE SPOFREBuppl | 6d
of e s G R GERBite 0l Bounher L B Sipbr o afg e S BIRERUSS S (o
toget her t}%eS ec\i\{gé Qlénrl]gersg g;'g tn:im%r(]adtl?ppi?o tzliLe original standby position.
One procedure of the protective tape separation process is thus
completed, and the next wafer receiving phase is entered. The operation 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. As shown 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 ca.se 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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a tape collector for collecting the separated unnecessary separation tape
and control neans for controlling the separation neans so as to join the
separation tape to the unnecessary matter at a separation start end
portion, 5 where the separation tape is joined onto the sem conductor wafer
and, then, is separated fromthe sem conductor wafer, and a separation
conpletion end portion, in such a manner that the tip end of the edge
menber of the separatlon nmeans i s pressed to the separation tape, and to

{)te Ihgflsg Otggﬁ%t%#tg(igr %{19 separa% 5h 55 pnb"f‘ {h%rﬂ'lctleonse&%{eaéﬁlggdfnggnetsat the
. AB. A> Ap. AS..Aup A> A A Ap. Al Jp=Me
9R 995 df%”ém/% i it aPe wioiscRivelape inBdn b e s e B cn bal cal
ca] ca] ca cal ca] ca]ca]calc cal ca!.3sPCl "g3zeT n Z] ca] ca] ca] ca
ca} ca} ca}’ '}:‘H:J]C@%%%r 1@&}*@5] cgec’ﬁ]'@‘f} ] Eéfl‘é%ﬂség]é%]%ge]s I ] ca} ca} ca} ca}
'T,
Eﬂ ?ﬂ Eg%@aw% Acyoryline.to the invention alse inlydg pcresish it vegdfrca) ca cay ca] ca
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2. The method of claim 1, further comprising the steps of:
joining the separation tape onto the semiconductor wafer at a
separation start end portion where the separation tape is joined onto the
15 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
separation tape after completion of joining of the separation tape in the
20 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
the separation tape onto the semiconductor wafer.
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5. The methed of claim 1, wherein
a supply speed of the separation tape is equal to the movement
speed of the edge member.
15
6. The method of claim 1, wherein
the separation tape is supplied with a predetermined tension being

applied thereto.

20 7. The method of claim 1, wherein
a joining 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.

25 8. The method of claim 1, wherein

20
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10. An apparatus for joining a separation tape onto a

semiconductor wafer and, then, separating the separation tape from the

10  semiconductor wafer, thereby separating an unnecessary matter on the
semiconductor wafer together with the separation tape, the apparatus
comprising:

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

15 an alignment stage for aligning the semiconductor wafer so that the

separation tape is joined onto the semiconductor wafer;

a chuck table for holding the aligned semiconductor wafer;

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

20 tape separation means for joining the separation tape to the
unnecessary matter on the semiconductor wafer in such a manner that a tip
end of an edge member is pressed to a surface of the supplied separation
tape and, then, separating the separation tape from the surface of the

semiconductor wafer, thereby separating the unnecessary matter together

25  with the separation tape;
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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.
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