;uve3ehPe$" 6 TPGL&VETHOD AND APPARATUS FOR JO NI NG ADHESI VE TAPE BACKGROUND
OF THE I'NVENTION (1) Field of the Invention The present invention rel ates
to a method and an apparatus for joining a protective adhesive tape to a
sem conductor wafer surface on which a pattern is fornmed. (2) Description
of the Related Art In a conventional producing process of a sem conductor
waf er, a back surface of a sem conductor wafer (hereinafter, sinply
referred to as "wafer") is processed using a nmechanical nmethod such as a

grindi ng net a i.shi r hem ilizing

et chi ng, and%&ﬁ&@c‘ﬁﬁﬁiéﬁwgﬁRg@Ii@&égﬁﬁmmPﬁf er is
processed using such nmethods, in order to protect a surface on which a
pattern is forned, a protective adhesive tape is joined to the surface.
That is,_a wafer is transferred to a back grind process, and a surface :
thereof BedtKEROYN LHETHE INNHNIIAN held by a chuck table and is ground
by a grindstone. Herein, a stress is applied to the surface of the wafer
due to thb Heldeaf the bpensionon, so that there is an adverse possibility that
the pattern is danaged or contam nated. Therefore, a protective adhesive
tape i s joi nedThe prhsersuinventonirplathe te aseethivdrand he apghesiuscforape i s
joined to the surface of the wafer, generally, the adhesive tape is joined
t o the wafieing a protcctive adhbyivedhatitog seniiobhductan craféhsumfaemonwtlech
peripheral edge of the wafer is cut along 1 the wafer by a cutting tool.

| n recenh peeturd, istfbmnedar e i ncreasing tendencies to thin the wafers. Wth
the tendencies, the strength and rigidity of the wafer are deteriorated
and, when wafers are processed or transferred, they are prone to be
damaged. Further, handling thereof is difficult due to bending or warpage

of the wehahescHIRIAL 6f ghe REBLE] AFta tendency that a thick, hard and rigid
adhesi ve tape is used for increasing the strength of the wafer and
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adhesi ve tape described in the above publication which is used in recent

years i SpadySRHBREOHS domitSIAIREE Gl (R riltler HAMPY Sofortieto a0

unnecessary adhesive tape ter the adhesive tape is’joined to the wafer

surface apded,s) %ﬂ&ro%&seé'x%ﬂ% %hgaﬂ‘éﬁrﬁéalp@@cméﬂh Eéjﬂﬁrirgc%igg REeund, a

cut portion of € unnecessa sive tape Is conce on 1ts center
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its wdt a result, Si've tape, center

i h f : d h h . i ndi ol | h
Phe. w o PCERERLofts, BUBS R aRRaL  Fhidp dbi S ofBR el et dtPutie Sibesive

t IS | t.o t f i t th [ | t hat
bubbl o5 HREGURdPAAAT HLPRIEH ¢ RUFReASE VEichapBotem ih BTG or (hat

conti nuous prQcessi n% can not . he ont]!@rllue due 't o meandering of the
adhesi vepyggéi?w%@akﬁ Ye GRPS MEILRRAERT FRNSHHEHr esent i nvention is nmade in
vi ew of the abgyve ¢ircungtances, and it is gn object of th resent
i nvention to p i:g% W, rﬁg&r%ﬁeg@d toa ba(ﬁi grlnjd process, an apsurface

thereof (pattern surface) is sucked and held by a chuck table and is ground
by a grindstone. Herein, a stress is applied to the surface of the wafer due
* to the grinding operation, so that there is an adverse possibility that the
pattern is damaged or contaminated. Therefore, a protective adhesive tape
18 joined to the surface.
In the case where the adhesive tape is joined to the surface of the
wafer, generally, the adhesive tape is joined to the wafer from its end by

rotating a roller and, then, an outer peripheral edge of the wafer is cut along




apparatus for joining an adhesive tape to a surface of an article such as a
waf er, cutting out the unnecessary adhesive tape and, then, w nding up and
col l ecting the unnecessary adhesive tape so that the unnecessary adhesive
tape does not shrink in a width direction. In order to achi eve the above
obj ect, the present invention has the follow ng configurations. That is,
the present invention provides an adhesive tape joining nethod for joining
an adhesive tape to a surface of an article, cutting out the adhesive tape
al ong an_ puter ri pheral edge of the article and, then, collecting the
unnecess ?“ﬁﬁﬁEEY@é“&Hﬁgfﬁgﬁch has been cut out, and the method conprises
the step of: w nding up and_coll ecting the unnecessary .adhesi ve tape so

t hat the adhe&’%e‘f%é’ c@gthere akg mqarrea%}pg&eea@n%ﬁ £q éﬁntq}n’@r‘@ ™n a width
direction. According to the adhesjve tape joining nethod of the present

i nvent i oN‘,fltbﬁhe&ﬁﬁé@@@@%rfiﬂeﬁmth@ndaﬁéld@ otheowaled are|dedexiarpted t hat t he
cut portion thereof does not shrink in the wwdth direction_ therefore, the
wi dt h of anfewihencgatess aye pdteespedor tysnsiaredetheymrsinrane tebet her, the
unnecessary adhesive tape is wound wi t hout neander of the adhesive tape and
gener at i danufgedr i dkiréher, hamellingkdenbefis teffiogl twbamtb beading a wneigeg rol | er.
Accordingly, it is possible to continuously join an adhesive tape to an
articl e. of thd wafadhdBharefdrapthgreiiniangndentyothaifa tinek phaseand irmgiént i on,
preferably, the unnecessary adhesive tape is wound and collected while a

t ensi on mdhagipkitage ihrased for inctdising cidsenegti obrhe wabtoraiidg to such a

nmet hod, the unnecessary adhesive tape can be 3 wound and col | ected so
that thesapprgaging the whepegl tlkaest (et JPAAI2003-2090%DW dt h direction
therefore, the width of the unnecessary adhesive tape becomes constant.

Further, the unpeasaahidFtigsidhesivanapedesbrbed M thoHbovepibREatddn t he
adhesi ve tape and generation of winkle or the |ike when bei ng wound ar ound

a W ndi ng,Hieh Ii@ﬁsecﬁmaéé@nlm@lems it adealRagsd i & fanfRBineRUShfer] 0i N an

adhesive tape to an article. In the adhesive tape joining nmethod of the
present iedidrOWheR & BhABteksab8AHENGE %&ﬁ@ﬁ&eﬁ%@ﬁu}i@?iﬁéﬁﬁpé $s Wwound

around at |east one nediumthicK cylindrical winding roller and is wound

and coll ?ér‘}htéﬁ t3 ¥k ?ﬁ&fce# Qﬁrﬁ%‘%ﬁh}\@ chﬁgﬁt g ﬂf%tcﬂ&gf hg%‘iﬁgxgrél[fieg‘é% portion

t her eof e wd Irection. According tod suc

di ¢ bi . . i ndi : S
Hﬁn;g (ranssger) Sf? gﬁdﬁééﬁ\%bﬁ%fﬂv% %ﬂ%ﬁ;@%eeéﬁé%gﬁ %%tsgﬁ?wgp glrcggc%r%gﬁpossi bl e
t i nd th dhesi t t ot [ ' i dt h

i recti ofitg fretE Paroan cbpP RS il BRC iR fOf sl b "o et
th t ipventi. I has the foll ow j ti . Th is, th

present - FARRHETRS RN HOCHLASHEY] ves Aasat)tofhihe “aopd SO ! ni ng
an adhesive tape to a,surf.ace of an article tting out.the adhesive tape

al ong an “BRteEr %EPPBﬁ@?’éq(’fé‘&lﬁEUB‘FTR%Edé’Pt‘fa&F“eOCtg‘ﬁH,Ont winding jolleri sty t he

unnecessayy, adhesive tape ich h been cut out, the apparatus conprises:
a cont ai %é?t%%‘iﬁtsaﬁﬁwrf i Vziﬁxﬁa‘i?’égﬁ"ﬁé? eisienpsysit TR for
transporting the article fromthe container> positioning r'ﬂ%:i\ns thor nmount i ng
t her eon 2Hbcsve|tape 18 joiRgH&p the wWiferin such a state, there 1s a'problem that

bubbles are generated between the adhesive tape and the wafer or that a
continuous processing can not be continued due to meandering of the

adhesive tape.

SUMMARY OF THE INVENTION
The present invention is made in view of the above circumstances,

and it is an object of the present invention to provide a method and an
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the transport means, and positioning the article an article holder for

hol ding the positioned article a tape supply unit for supplying an adhesive
tape onto the article mounted on the article holder a rel easi ng mechani sm
for releasing the adhesive tape froma release liner a liner winding unit
for wwnding up the release liner released by the rel easi ng nechanism a

j oi ni ng nmechani smfor joining the adhesive tape supplied fromthe tape
supply unit to a surface of the article adhesive tape cutting nmeans for

cutting out the adhesive tape,joined to the article along an outer

ci r cunf ePBRREALYE %Wé}lﬁ%"cg %‘Péﬁé‘ﬁ%ﬁ’ﬁﬁaﬁ% ﬁ‘éée‘%’é“g%? C’tqfé‘ﬁ’eaW‘ﬂ% ?Ha‘ Bt for

wi ndi ng up .t he unnecessary adhesive tape which has been cut out, d the
unnecessHafer SPEINE aut Hhe ynmecessapy gdhesiye kpd aaa, thes WigHESHERIAN t hi ck
cylindrical winding roller around which the unnecessary adhesive tape is
around seollerting theounnegesranhadhegive tanf sethatdhe ynesetsary adhesHe adhesi ve
tape joining apparatus of the present invention, the unnecessary adhesive
tape i s tapsmdoemaotcehtiekingd wilthrdiveatimn.cut portion thereof does not shrink
in the width direction therefore, the width of the unnecessary adhesive

t ape becomes cbmsrden to &irievethe abeveshjecte shapyeseah ésvardiompas ithe wound

w t hout nmeander of the adhesive tape and generation of winkle or the |like
when bei figlomimgcoafigumatiansd ndi ng rol l er. Accordingly, it is possible to
continuously join an adhesive tape to an article. In addition, by changing
the shape of tThawigdhegpresddieimventionadrovidesadi adhddive kapyjoimdizi cal shape,
t he unnecessary adhesive tape can be wound w thout shrinkage in the wdth
di recti ometbodd6ejtenidg/an aldhesiveaapt bb & sefawafarconidatdanal athbei ve

j 0oi ni ng apparatus w thout major change of its specifications. Here,

exanpl es aghediRe tABdialend bh Saté&ypériphéredledh REithE aF@tle@indr@ienncl ude a gui de
roll er which transports and gui des the unnecessary adhesive tape, a

col | ecti pgnfelily maihABeoNRES 2 R A0E t 4 WSLIShhE Bebil RAE 688 ANA fithesi ve
tape, and the I'i ke, each of "which constitutes the unnecessary tape w nding

unit. In i t i ngdi ng apparatus of the present invention, the
ﬁ%{tﬁoé%ﬁ:ﬁﬁg‘lﬁs ﬁ%%t%‘%ﬂ@ g app p

medi um t cyl rical ing roller has a radius of curvature inits
Covar d & cont or" aal O SO IKeHaL AT B la RRYS odheSe Bl P UhRERt o
1. 000 t 0 TBYetS iRt Uobe BBpe iR a0y e FhH R Ul Rt il Gy ghBefohanoe ©
ot ot a ong (HESRFR RO AP alBeedE HEC BT SRE e BOAPE e REARRE Y Shar e
Phat t e erfibeabae uaraey Hdhseneafimsd st ebt st i WP ahE™T The
wi dth direction. r

e, .the wi nding.roller . e nade, of, .for_ exanple,
metal , r &9F ROBHOR faeyeof docyRp ShBRGRthS IRQEOBRAR RS, the

width of the unnecessary adhesive tape becomes constant. Further, the

unnecessary adhesive tape is wound without meander of the adhesive tape
and generation of wrinkle or the like when being wound around a winding
roller. Accordingly, it is possible to continuously join an adhesive tape to
an article.

In the adhesive tape joining method of the present invention,
preferably, the unnecessary adhesive tape is wound and collected while a
tension is applied thereto in the width direction.

According to such a method, the unnecessary adhesive tape can be
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For the purpose of illustrating the invention, there are shown in the 6
drawi ngs several forns which are presently preferred, it being understood,
however, that the invention is not limted to the precise arrangenent and
instrumentalities showmn. Fig. 1 is a schematic perspective view of one
exanpl e of an enbodi ment of an adhesive tape joining apparatus according to
the present invention Fig. 2 is a schenmatic perspective view of a main part
of the exanple of the enbodi nent of the adhesive tape joining apparatus

according to the present invention Fig..3 is a henmat i rspective view
of a mai rop&dangd Boifter sathat the oo diisadihvesat s s Rurtsi, tha ape
joining apparatus accqQrdipng to the present invention gi g. 4 illustrates a
seri es oP1oHbAHErEAR Brereloge ddiwakidh afihe yraeaesig TR gRPEVELaRAd Fig. 5 is a
plan view of a winding roller. DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

Her ei naf b@qum%g%rratmlgonFthlerb@egmwve@fsarémaM@tﬁ ARSLISOTOWHE present

invention with reference to the draw ngs. . . _
without meander of the adhesive tape and generation of wrinkle or the like

when being wound around a winding roller. Accordingly, it is possible to
continuously join an adhesive tape to an article.

In the adhesive tape joining method of the present invention,
preferably, the unnecessary adhesive tape is wound around at least one
medium-thick cylindrical winding roller and is wound and collected so that
the adhesive tape does not shrink at the cut portion thereof in the width
direction.

According to such a method, the medium-thick cylindrical winding
roller is used for winding up the unnecessary adhesive tape which has been
cut out; therefore, it is possible to wind up the unnecessary adhesive tape so
as not to shrink in a width direction by means of a series of processes.

In order to the above object, the present invention also has the
following configurations.

That is, the present invention provides an adhesive tape joining
apparatus for joining an adhesive tape to a surface of an article, cutting out
the adhesive tape along an outer peripheral edge of the article and, then,
collecting the unnecessary adhesive tape which has been cut out, the
apparatus comprises:

a container for containing an article therein;

transport means for transporting the article from the container;

positioning means for mounting thereon the article transported by
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As shown in Fig. 1, an adhesive tape joining apparatus 1 according to this
enbodi nent mainly conprises wafer containers 1la, 11b for containing
therein a wafer 2 which is an article to which an adhesive tape is joined a
robot arm 12 as transport means for transporting the wafer 2 from each of

t he wafer containers 1l1la, 11b; an alignment stage 14 for nounting thereon
the wafer 2 transported by the robot arm 12 and positioning the 7 waf er
2s a chuck table 3 as an article holder for holding the positioned wafer 2;
a tape s ly unit, 5 for supplying.an adhesive tape 4 to the wafer 2

mount ed _GRC (R RREEReERs| 204 PoRtRiBaLRR g HEERani Sm 7 for rel easing ¢ he
adhesive tape 4 froma, relegse liner 6, a ljiner winding unit 8 for w nding
up the rel easeapiﬁé}r&%hi;ﬁeé Qeholdyng the P@W@é@?ﬁg"rﬁ‘é@nani sm 7, a joining
mechanism 9 for joining the adhesive tape 4 _supplied fromthe tape supply
unit 5 onto thé 'ARe&UPPLY BaHder veprhpee emadhesivrctaps orgotee agticls ng out the
adhesive tape 4 joined to the wafer 2 along an outer circunference of the
waf er 2; mmtnted omhecasde poldgse wi nding unit 15 for winding up the
unnecessary adhesive tape 4. The unnecessary tape winding unit 15 is

provi ded with emelensing meachiasism o releasiag tiv mﬂihegiwed:lape%cm:a.a The waf er
containers 1la, 11b can contain therein and nount thereon the plural wafers
2 in nul relehee dineges. Herein, each of the wafers 2 is in a horizontal
posture in which its pattern surface is directed upward. The robot arm 12
is turned by aadines windimaghant ém Wirating hgpwie. rélduserlnbot redeanell by thepr ovi ded
at its tip end with a horseshoe-shaped wafer holder 17. The wafer holder 17
i s provi deldaviddmackaaisnon hol e (not shown), so that the wafer 2 is

vacuum sucked fromthe back surface. That is, the wafer holder 17 of the

robot arm 12 rra\aeﬁliﬁgaﬁmﬁib@tfo@?ainiﬁgetmﬁ@h@siae ¢y shmsited frobhehavaf er
containers 1l1a, Ilb in the nmultiple stages and sucks and holds the wafer 2

from itsiheckuspivf @8R to Bangackeatand hel;d wafer 2 is transported to the
al i gnment stage 14 which is positioning neans, the chuck table 3 and the

waf er contai negghbbige t'aPQ cliftihB e HABE cultife But IREBAKeSivAI8pd foiRedi i ONS
the mounted wafer 2 on the basis 8 of an orientation flat or the |ike.

The chucl, %H%’ E‘i-‘ti@lepéléhgia]‘hlrlﬁ.letfe?'ginﬂgﬁﬂ:[f&f‘é}m\é@ff%e 2rfdlck Bgghasi s of an

orientation flat or t covers the entire back surface of the

waf er 2 and Va%ﬂ%&?ﬁérb%ﬁa%@‘éf%ﬁfdiﬁg uﬁ%foriﬁindgﬂgu %%%ﬁ@&b@ga%x

IS
provided at its outer cir erentraf region an entral regiron wWth

suction gabggwgﬁlaagﬁ%%ﬁ I‘Ea%bée%nscf .tsmﬁf gﬁhded with a plurality of grooves. A

bl ade 2070 esi've Tape cutting’ means 10, which will be described, is
inserted into e _groagves nd the,adhesive ta .5, cut along the outer
peri pher al edgiﬁ%%l%ﬁgem?a% V“frﬂgmg%%%{}égpﬁg‘(% eézﬁ’lﬁé&g I%ﬁteo shapes in
accordance with th fers of .different sizes,. initial position of the
or oove | FResi thick indstia 30nging HAIS praBndahishabe g fikns 10 | s
inserted i.s wwde in.its width proyi de?‘j 1 he r.agliial dj.rection of the chuck
tabl e 3, 24RastRdage|is groynd sgagapddo shet & 5e6HE  anot her. As shown
in Fig. 3, the tape_supply unit 5 wi nds and guides th dhesive tape 4 with
the rel ease |iMowlagrteéﬁeﬁﬁw%eéwsp@%%Bpﬁamtugrogﬁﬁa PERE RNt 0 t he
rel easi ng mechani sm 7 including a guide roller group. The tape supply unit
5 is rot aREorihsdrnrerepsany adhasivatantdsivernd angsgieeedsoriiag tg@dy (not
shown), and its rotation is limted through a brake nechanismor the |ike.
The | i necupatiipy theraof dopsoptigbeink indhesgrdthglibrabisio therafpres ihe s
associ atively connected to a driving nmechani smsuch as a notor, and a guide
rol | er gmodphofthe abingcesspppadbdsivy tahe beerinps apnstant. oFurtheraphar at us mai n
body (not shown). As shown in Fig. 4, the joining nechanism9 is grasped by
rails 24 wmecbssaappallesive rapiens Fodind withvat medndareof2Be gfdhehere) imipei ng
mechani sm 9 can

and generation of wrinkle or the like when being wound around a winding

roller. Accordingly, it is possible to continuously join an adhesive tape to

an article. In addition, by changing the shape of the winding roller into a



9 slide in a tape-running direction. The joining nechanism9 is

associ atively connected through a driving unit such as a notor (not shown).
Ajoining roller 25 is rotatably supported by the frame 23, and vertically
rocks by neans of a cylinder (not shown) or the like. That is, the adhesive
tape 4 is joined to the surface of the wafer 2 while the joining roller 25
presses the surface of the adhesive tape 4 and rotates. As shown in Fig. 2,
t he adhesive tape cutting neans 10 includes a cutter unit 26 which is
attached to,.,a ball shaft 35 in a vertically novabl e manner a vertically
driving mﬁc}m@f%ﬁk&ﬁﬁv&ﬂcakahmgﬁ’ 9@%@%¥@3@eﬁwﬁaﬁesa5m a control
unit (not shown) for controlling the vertically driving unit 27. The cutter
unit 26 MREMGdEEheyt &hﬁanir@gﬁﬁpéﬁe iveidshy divsctien. b{roppeawarty.dais y dri vi ng
unit 27 in a cantilever manner> a notor 29 nounted on an upper, portion of a
tip end Bpstihke rwiea conyrntionalndivsivegoirdng apparafus WEhBIAHEAI0D | s
connected to a rotation shaft of the notor 29 which penetrates the arm 28
downwar dchange phidsspeeificatipnghe bl ade 20 i's attached downward such that the
bl ade 20 can turn. The vertically driving unit 27 noves vertically al ong
the bal |l shaft HSe, Gtranphisiofshafmedifin-¢hiskaylinddical windirgptallemmayh a
stopper for limting a position (height) of the | owernost portion of the
verti cal incldde v ;ngdanblle2#hich tiospbrisaind paides thoemmetessa29 adhassmi t s t he
rotation force to the blade 20 through the rotation shaft to turn the bl ade
20. As shaye) d colldctgingdobdin witiek esinds yapt @pd colddas shé ngnoesdzany sm 30 has a
frame 31 which is grasped by the rails 24 of the apparatus nain body 10

so that hHBesivarapdlakd@bhs likdeeddh 6Mwhick@nstibRtdRGhdi urBtdceSshryaagel s

associ atively connected through a driving unit such as a notor (not shown).
A separahﬁﬁghﬁ?ﬁhﬁg 32 is rotatably supported by the frame 31. The
separating roller 32 vertically rocks by neans of a cylinder (not shown).

The separ at i ngTH @hb @ldh33iveSRBE HiBding hAPhId18s WREERE pleschl SniEMISHE SRS ¥
adhesive tape 4 which has been cut out along the outer peripheral edge of

the waf eEn@diuﬁl-ﬁﬂilck%giihﬁgicQP%h@irfg?’rog{er\tl}v{aﬁ%l HIRGE DR B0 dAPE igidi ng uni t 15

is pivotally supportéd by the vertic t he adhesive tape joining

appar at U&x%unﬁ@f%r*t%ﬁs%(?éé%@du‘é%& é&%ﬂ%ﬁﬁl} %gflé gfo‘lﬁ r%ét‘féx?ghb_'ﬂ'fhe?&&‘ as a

notor. That 1s, 1 erm ne esive tape I's unreeled
fromthe i .5 ' Led. driving
unit is B%ngggc% élg]t% g‘k%r ﬁyéol?n%@g%sﬂgg?é&gghég? b@@&gaggﬁf%(g}t(ﬁ%@,gggn cut out
i s wound_arou t he, cal l.ecti baobbi n,33. e diunmthic hndri cal
i ndt ng. PO orter Py adit b SRR Rt R R pr R F R iRt EXR038G he
unnecessat.y, e separati chani . Wth.this. confdqguration, the cut
bor 1 on aP B ERR Bt Pttt Tagim Nk ki GRERRARBUL ol ong the
shape of the wafer 2 enters the thick shaft porii of . t he di umt hi ck
cylindri &’QPnsVHH’éﬁPgﬂPeﬁ{?n‘h%‘&%%%‘?’ %‘ﬁ}f‘éé‘i’fi/%a?fea‘ﬁgmi‘%%s %‘%Fhalq‘gﬁ’%nd t he
col l ecting bohbin 33 so that the hesi ve tape 4 is stretched,.in such a
manner t AN w'iear?lwmneﬁre%cqﬁft%@&rtx@@eﬁﬂ6%11%%1#&pphtl%@f Rt h
direction, Therefore, the unneqessarﬁ taﬁg wound around the collecting
bobbi n 3ghaBentant iHedhecmt oatips of she aghesne tapedodhatiBecent er porti on
when it is wound, and all of the adhesive tape 4 supplied fromthe tape
suppl y uminnegessary rabgdivesiope ceagee wovad sbasviniria shnthle ! fee wadth 11
direction.

Here, the winding roller may be made of, for example, metal, resin

or the like.

BRIEF DESCRIPTION OF THE DRAWINGS

For the purpose of illustrating the invention, there are shown in the
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Consequently, it is possible to continuously join the adhesive tape 4 to
the surface of the wafer 2. As shown in Fig. 5, the nmediumthick
cylindrical winding roller 16 has a shape in that its circunferential side
face swells so as to be curved fromboth ends of a rotation shaft X toward
a center portion of the rotation shaft X. Here, a radius of curvature Rin
the circunferential side face of the winding roller 16 can be appropriately
changed in accordance with the rigidity, thickness and the |ike of the

adhesi ve ;tape 4. The dius of .curvature.Ris,preferably in.a rage of 1,000
o 100, ofbe et aseral B mEmRisat et 808 praie i ShBREaHfriddd:

medi umt hi ck c%/l'n rical winding roller 16 can be nade of variou

mat er i al $OVEEP ’e‘i'égﬁh%,mﬁ%%té‘?%l imated; tg; the qrecise @arangees sy the

i ke. Al t{hough one windjng roller 16 is disposed in this enbodi nent, a
pIuraIityn%¥uﬁﬁﬁﬁﬁhv?ﬁﬁhﬁwéylindrical winding rollers may be di sposed, and
the nunber of winding rollers can appropriately be selected in accordance
with rigidity Has }if 2Rrelersabc penwestivesion of spe expEmle ofi@gcription will be
given of a series of operations for joining the hard and thick adhesive
tape 4 temhedimgnt o€ engfdhelyivefaberjoming @pppediasarcerdingthdhe paoiaids. The
plural wafers 2 are contained in the wafer containers 1la, 11b in nmultiple
st ages. Omeerdionshe wafers 2 is taken out fromone of the wafer containers
11a, |Ib by the robot arm 12. Herein, the wafer holder 17 of the robot arm
12 is insertedFigtdi¢ heclyapabepeesgrective viekarf s Raim peheofidfeerxaqupleai ner s
Ila and 11b. The robot arm 12 sucks and hol ds the wafer 2 by the wafer

hol der 14@f th@embiodithank ofthid adkssien dapdpinaleipphirasud acnsdorg edtiteo t he

al i gnment stage 14. The wafer 2 nounted on the alignnment stage 14 is

posi ti ongde¥nttin@edflon; basis of the orientation flat or a notch. After the
wafer 2 is positioned, the back surface of the wafer 2 is sucked and held

by the robot ampglPigndchdigarieiRispectivetviaRsiI hath bart fethehdieimplebl e 3.
The wafer 2 nounted on the chuck table 3 is positioned, and is sucked and

hel d. Hepeihe ehdiRdideRt Bﬂtﬁ@ﬁ&ﬁé’ﬂi%f\t&p@{oiﬁﬁ% ANASkYE ab@Rirtk ®¢hd he tape
separating nechanism 30 are | ocated at the initial position, and the cutter
unit 26 igedRahednibnan upper standby position. Wen the positioning of
the wafer 2 is conpleted, the joining roller 25 of the joining nechanism9

of the adhesi vl ape ik LKL MMRLCont BE LOATRAGE ShbloiBmr e95es

t he adhesive tap n Int ejolning ro rotates on

t he waf er, i .di.nection opposite to the tape running direction, so that
t he adhegpégk%lté%’eggdi s uniformy joined to the entire surface of the wafer

2. \Wen the joixing.echani sm f _the adhesive tape 4 reaches the end
position, the ngg'n{?ﬁ%glp&%‘é’Fevﬁéfﬁo“\r/lg Hﬂ%ﬁ%q?%‘ Next, the cutter unit 26 is
|l owered to a cut position of the adhesive tape, and the bl ade 20 sticks

into the adhesive tape 4 and penetrates the sanme. Herein, the blade 20

whi ch ha ~agdhes) i at a predeterm ned

posi ti oni{ﬁ{igﬁ?&&&lﬂtﬂﬁﬂa ﬂi}%ﬁ%#{%@mm t he predeterm ned
position noves_al ong t he groovte pro_Yli ded, in tfhe ChBCﬁlf' table. 3. That is, the
bl ade 20 cuts &tRrelRftelfessyrtion yallbegivry offe JuPedipeRt Yifdlal edge of
the wafer 2. Herein, a tepsign is applied to the adhesive tape 4 by the

j oi ni ng wEesenti wventigagvithaefaranee tathe dragmesepar at i ng mechani sm 30. After

t he adhesive tape 4 is cut) the cutter unit_ 26 noves upward .
As shown in Fig. 1, an adhesive tape joining apparatus 1 according

to this embodiment mainly comprises wafer containers 11a, 11b for
containing therein a wafer 2 which is an article to which an adhesive tape is
joined; a robot arm 12 as transport means for transporting the wafer 2 from
each of the wafer containers 11a, 11b; an alignment stage 14 for mounting

thereon the wafer 2 transported by the robot arm 12 and positioning the
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13 and returns to the standby position. Next, the unnecessary tape
separati ng nechani sm 30 wi nds up the unnecessary adhesive tape 4 which has
been cut on the wafer 2 and separates the unnecessary adhesive tape 4 from
the wafer 2 while noving on the wafer 2 in a direction opposite to the tape
runni ng direction. When the unnecessary tape separating nechani sm 30
reaches the end position of the separating operation, the unnecessary tape
separating mechani sm 30 and the joining mechanism9 nove in the tape

i di j t t he jni.tial iti . Her.ei t i i
oo e8! SRR B el R hobh i PO B0 wiB R B ne o0l
winding roller 16 in the wdth direction, and the %Engﬁ‘gg‘%&éﬁ%adhesi ve tape

4 is wourkt24FBAAEPPHEWREI T e SuRg LB madhesiye tapedio inthe width

direction. Wth this qQperation, the adhesive tape 4 is ynreeled fromthe
t ape supmmrﬁsitonzstheﬁwﬂfé«a ?haae\sam@ﬁﬁhwama%wﬁwmat 8se liner 6

and, when the adhesive tape 4 passes through the rel easi ng mechanism 7, the
rel ease RAhesive tane 4fiemaaneleprselingn b, a linet wadingvet § fonvEubEREsher. Wth
t he above procedure, the series of operations for joining the adhesive tape
4 to thetbertlgaee bner herelrsed by the ing stkchagistegic mijpBtngbove, according
to the present invention, when the adhesive tape is joined to the wafer

sur f ace, mdvhaadned foe joimes dbesdhesivs tapek soppliefldromithetthpewgply di r ecti on
after it is cut out, so that the joining property of the adhesive tape to

t he waf enntiah onéo shavalfez2idadasivdhiape ditéingnmears darfyr edftasd vet tlepe whi ch
has been cut out can neatly be wound. In the above enbodi nent, only the

w ndi ng adhbksive tapé € jbiriederd thet waterrediongrdrhoater eylcunteraide cfithpe however,
the collecting bobbin 33 may al so 14 be formed into a medi umthick

cylindri galfes Daged aihénisRssity tapeeiindeng iyt DB fanbiadiag Wpitlad her specific
forms without departing fromthe sprit or essential attributes thereof and,

o the T ooy R e o o nvent | on.
15 Whaprheided 34 R $nkShedium-thick cylindrical winding roller 16.

The wafer containers 11a, 11b can contain therein and mount
thereon the plural wafers 2 in multiple stages. Herein, each of the wafers 2
is in a horizontal posture in which its pattern surface is directed upward.

The robot arm 12 is turned by a driving mechanism (not shown).
The robot arm 12 is provided at its tip end with a horseshoe-shaped wafer
holder 17. The wafer holder 17 is provided with a suction hole (not shown),
so that the wafer 2 is vacuum-sucked from the back surface.

That is, the wafer holder 17 of the robot arm 12 moves rearward
between the wafers 2 contained in the wafer containers 11a, 11b in the
multiple stages and sucks and holds the wafer 2 from its back surface. The
sucked and held wafer 2 is transported to the alignment stage 14 which 1s
positioning means, the chuck table 3 and the wafer containers 11a, 11b in

this order.

The alignment stage 14 positions the mounted wafer 2 on the basis




1. An adhesive tape joining nethod for joining an adhesive tape to a
surface of an article, cutting out the adhesive tape along an outer

peri pheral edge of the article and, then, collecting the unnecessary
adhesi ve tape which has been cut out, the method conprising the step of
wi-ndi ng up and collecting the unnecessary adhesive tape so that the
unnecessary adhesive tape does not shrink at a cut portion thereof in a

wi dth direction. 2. The adhesive tape joining nethod according to claiml,
wherein the unnecessary ,adhesi.ve tape is wound and collected while a
tension P aaﬁﬁﬁﬁéaap é%gfﬁn%ﬁlpﬁ% width direction. 3. The adhesive tape

j oi ni ng nmet hod_accordin o.claim1l1, wherein the unnecessary. aghesive tape
i s wound arouna%tc%"é’gstgbi%%Pﬁélﬁ’r%t%‘ﬁirewﬁgﬂdiWafelr ?nﬁﬁ‘ﬁg?‘éﬁ (&dqlni er and is
wound and col | ected so that the adhesive tape does ngt shrink a; the cut
portion PHER&RHOR Hogios tinglw andesveritheentye %ﬁfeﬂrg%cet%f&éej%@ iy

apparatus for joining an adhesive tape to a surface of an article, cutting
out the aaﬁé@%m'apgk%thﬁmya&r dut Ehabpis; theehurk talje 3oF mpvidedtatdie and,
then, collecting the unnecessary adhesive tape which has been cut out, the
appar at usutsngr¢whfryentiat segiahmavd degvtraloregiimvid suction helee. t herein
transport nmeans for transporting the article fromthe container 16

The chuck table 3 is provided with a plurality of grooves. A blade
20 of the adhesive tape cutting means 10, which will be described, is
inserted into the grooves, and the adhesive tape 4 is cut along the outer
peripheral edge of the wafer 2. The grooves have various outer shapes in
accordance with the wafers 2 of different sizes. An initial position of the
groove into which the blade 20 of the adhesive tape cutting means 10 is
inserted is wide in its width provided in the radial direction of the chuck
table 3, and the all of the grooves are connected to one another.

As shown in Fig. 3, the tape supply unit 5 winds and guides the
adhesive tape 4 with the release liner 6 unreeled from a tape bobbin 21
around and into the releasing mechanism 7 including a guide roller group.

The tape supply unit 5 is rotatably supported by a vertical wall of an
apparatus main body (not shown), and its rotation is limited through a
brake mechanism or the like.

The liner winding unit 8 includes a collecting bobbin 22 which is
associatively connected to a driving mechanism such as a motor, and a guide
roller group rotatably supported by the vertical wall of the apparatus main
body (not shown).

As shown in Fig. 4, the joining mechanism 9 is grasped by rails 24 of

the apparatus main body so that a frame 23 of the joining mechanism 9 can




positioning neans for mounting thereon the article transported by the
transport neans, and positioning the article an article holder for holding
the positioned article a tape supply unit for supplying an adhesive tape
onto the article nmounted on the article holder a rel easing nmechanismfor

rel easing the adhesive tape froma release liner a liner wwnding unit for
wi nding up the release liner released by the rel easi ng nmechani sma joi ning
mechani sm for joining the adhesive tape supplied fromthe tape supply unit
to a surffée.of t he arthIgfadhesiv tape .cutting neans. for cutti out the
adhesi ve®tt %énjacﬁaﬁéa'“tnémﬁlﬁ LE6CHPRL e Jilledﬁ’tj’lﬁﬁ IRRANEIAIN L HASPEAYe, t he
article and an ynnecessary, tape w nding unit faor w ndi up.the unnecessary
adhesi vecompretomithrougisa sabrng wnibswch amarmterdpet shovee ssfgﬂ%m%%e wi ndi ng
unit is provided with at |east one nediumthick cylindrical w nding roller

around wEPlker 2his rriabddy sapporieddsi the frape 23 andierdioadlyawckobyt o shrink in

a wdth direction. 5. The adhesive tape joining apparatus according to
cl ai m 4, mysasaifra cylinder (not shown) or the like. That is, the adhesive tape 4 is

joined to the surface of the wafer 2 while the joining roller 25 presses the
surface of the adhesive tape 4 and rotates.

As shown in Fig. 2, the adhesive tape cutting means 10 includes a
cutter unit 26 which is attached to a ball shaft 35 in a vertically movable
manner; a vertically driving unit 27 which vertically moves the cutter unit
26; and a control unit (not shown) for controlling the vertically driving unit
27.

The cutter unit 26 includes an arm 28 which is supported by the
Vertically driving unit 27 in a cantilever manner; a motor 29 mounted on an
upper portion of a tip end of the arm 28; and the blade 20. One end of the
blade 20 is connected to a rotation shaft of the motor 29 which penetrates

- the arm 28 downward, and the cutter of the blade 20 is attached downward
such that the blade 20 can turn.

The vertically driving unit 27 moves vertically along the ball shaft
35. The ball shaft 35 is provided at its bottom with a stopper for limiting a
position (height) of the 10wermost portion of the vertically driving unit 27,
although not shown.

The motor 29 transmits the rotation force to the blade 20 through
the rotation shaft to turn the blade 20.

As shown in Fig, 4, an unnecessary tape separating mechanism 30

has a frame 31 which is grasped by the rails 24 of the apparatus main body
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the mediumthick cylindrical winding roller is a guide roller which
transports and gui des the unnecessary adhesive tape. 6. The adhesive tape
j 0i ni ng apparatus according to claim4, 17 wherein the medi umt hick
cylindrical winding roller is a collecting bobbin which w nds up and
coll ects the unnecessary adhesive tape. 7. The adhesive tape joining
apparatus according to claim4, wherein the nmediumthick cylindrical
wi nding roller has a radius of curvature in its circunferential side face
curved fr on]flbot h ends gf a rotation shaft thereqgf toward a, center portion
of the r&PaPRbRRSHARE Il 5an slideda the tappaynpie dedderARd 8 The adhesive
tape j oi ni ng . appar atus accor di ng}ato claim4, wherein the (redi mt hi ck
cyl i ndri @gsociriARelyFongeried thienglyasdavingynit saab agf wmeten (nog shewa) adhesi ve
tape joining apparatus according to claim4, wherein the nediumthick
cyl i ndri desenaratinggroller |38risiratatabbssupnrarigd byabe fegme 31, The

separating roller 32 vertically rocks by means of a cylinder (not shown).

The separating roller 32 separates, from the wafer 2, the unnecessary

adhesive tape 4 which has been cut out along the outer peripheral edge of

the wafer 2.

A collecting bobbin 33 of the unnecessary tape winding unit 15 is

pivotally supported by the vertical wall of the adhesive tape joining

apparatus 1, and is associatively connected to a driving unit such as a motor.

That is, if a predetermiﬁed amount of adhesive tape 4 is unreeled from the

tape supply unit 5 and is supplied onto the wafer 2, the driving unit is

operated and the unnecessary adhesive tape 4 which has been cut out i1s

wound around the collecting bobbin 33.

One medium-thick cylindrical winding roller 16 is disposed between

the collecting bobbin 33 and the unnecessary tape separating mechanism 30.

With this configuration, the cut portion of the unnecessary adhesive tape 4

which has been cut out along the shape of the wafer 2 enters the thick shaft

portion of the medium-thick cylindrical shape. The unnecessary adhesive

tape 4 is wound around the collecting bobbin 33 so that the adhesive tape 4

ig stretched in such a manner that a portion which is not cut does not shrink

in the width direction. Therefore, the unnecessary tape wound around the

collecting bobbin 33 does not meander and is not concentrated on the center

portion when it is wound, and all of the adhesive tape 4 supplied from the

tape supply unit 5 of the adhesive tape 4 can be wound and collected.

11
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YdE~_@ 710%&. () - 5010%& ()- i!10%& ()-i!10%& ()- 10%& () -
10%& () - @xavibotlyendsRf @)roFation shafigX ¢yward aicentMRPr}ion of the wgtqtjorg
shaft X. Here, a radius of curvature R in the circumferential side face of
the winding roller 16 can be appropriately changed in accordance with the
rigidity, thickness and the like of the adhesive tape 4. The radius of
curvature R is preferably in a rage of 1,000 to 100,000 mm, more preferably
about 1,500 mm. In addition, the medium-thick cylindrical winding roller
16 can be made of various materials, for example, metals such as stainless
steel, resins and the like. Although one winding roller 16 is disposed in
this embodiment, a plurality of medium-thick eylindrical winding rollers
may be disposed, and the number of winding rollers can appropriately be
selected in accordance with rigidity and thickness of the adhesive tape.
Next, description will be given of a series of operations for joining
the hard and thick adhesive tape 4 to the surface of the wafer 2 with
reference to the drawings. The plural wafers 2 are contained in the wafer
containers 11a, 11b in multiple stages. One of the wafers 2 is taken out
from one of the wafer containers 11a, 11b by the robot arm 12. Herein, the
wafer holder 17 of the robot arm 12 is inserted into the gap between the
wafers 2 in the wafer containers 11a and 11b. The robot arm 12 sucks and
holds the wafer 2 by the wafer holder 17 from its back surface, and the

wafer 2 is transported to the alignment stage 14.

The wafer 2 mounted on the alisnment stage 14 is positioned on the

12
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basis of the orientation flat or a notch. ’ After th%eov(&)r/gflegc)iis positioned, the
back surface of the wafer 2 is sucked and held by the robot arm 12 and the
wafer 2 is transported to the chuck table 3.

The wafer 2 mounted on the chuck table 3 is positioned, and 1s
sucked and held. Herein, the joining mechanism 9 of the adhesive tape 4
and the tape separating mechanism 30 are located at the initial position,
and the cutter unit 26 is located at an upper stand;by position.

When the positioning of the wafer 2 is completed, the joining roller
25 of the joining mechanism 9 of the adhesive tape 4 is rocked downward,
the joining roller 25 presses the adhesive tape 4 and, in this state, the
joining roller 25 rotates on the wafer 2 in a direction opposite to the tape
running direction, so that the adhesive tape 4 is uniformly joined to the
entire surface of the wafer 2, When the joining mechanism 9 of the
adhesive tape 4 reaches the end position, the joining roller 25 moves
upward.

| Next, the cutter unit 26 is lowered to a cut position of the adhesive

tape, and the blade 20 sticks into the adhesive tape 4 and penetrates the
same. Herein, the blade 20 which has penetrated the adhesive tape 4 is
stopped at a predetermined position (height). The blade 20 which has
stopped at the predetermined position moves along the groove provided in
the chuck table 3. That is, the blade 20 cuts out the adhesive tape 4 along
the outer peripheral edge of the wafer 2. Herein, a tension is applied to the
adhesive tape 4 by the joining mechanism 9 and the unnecessary tape
separating mechanism 30.

After the adhesive tape 4 is cut, the cutter unit 26 moves upward
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10%& () - @nnecessary adhesive Tape 4 which has béen cut on thé wafer 2 and

separates the unnecessary adhesive tape 4 from the wafer 2 while moving

on the wafer 2 in a direction opposite to the tape running direction.

When the unnecessary tape separating mechanism 30 reaches the
end position of the separating operation, the unnecessary tape separating
mechanism 30 and the joining mechanism 9 move in the tape running
direction, and return to the initial position. Herein, a tension is applied to
the unnecessary adhesive tape 4 by the medium-thick cylindrical winding
roller 16 in the width direction, and the unnecessary adhesive tape 4 is

- wound around the collecting bobbin 33 so as not to shrink in the width
divection. With this operation, the adhesive tape 4 is unreeled from the
tape supply unit 5 together with a predetermined amount of release liner 6
and, when the adhesive tape 4 passes through the releasing mechanism 7,
the release liner 6 and the adhesive tape 4 are separated from each other.
With the above procedure, the series of operations for joining the adhesive
tape 4 to the surface of the wafer 2 1s completed.

As described above, according to the present invention, when the
adhesive tape is joined to the wafer surface, the adhesive tape does not
shrink or deform in the width direction after it is cut out, so that the joining

property of the adhesive tape to the wafer can be stabilized. Further, the
unnecessary adhesive tape which has been cut out can neatly be wound.

In the above embodiment, only the winding roller 16 is formed into a

medium-thick cylindrical shape; however, the collecting bobbin 33 may also
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' be formed into a medium-thick cylindrical shape.

The present invention may be embodied in other specific forms
without departing from the sprit 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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1. An adhesive tape joining method for joining an adhesive tape to
a surface of an article, cutting out the adhesive tape along an outer
peripheral edge of the article and, then, collecting the unnecessary adhesive
tape which has been cut out, the method comprising the step oft

winding up and collecting the unnecessary adhesive tape so that the
unnecessary adhesive tape does not shrink at a cut portion thereofin a

width direction.

2. The adhesive tape joining method according to claim 1, wherein
the unnecessary adhesive tape is wound and collected while a

tension is applied thereto in the width direction.

3. The adhesive tape joining method according to claim 1, wherein
the unnecessary adhesive tape is wound around at least one
medium-thick cylindrical winding roller and is wound and collected so that

the adhesive tape does not shrink at the cut portion thereof in the width

direction.

4. An adhesive tape joining apparatus for joining an adhesive tape
to a surface of an article, cutting out the adhesive tape along an outer
peripheral edge of the article and, then, collecting the unnecessary adhesive
tape which has been cut out, the apparatus comprising:

a container for containing an article therein;

transport means for transporting the article from the container;
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( %he nggelln%%%lgtgmeans, and positioming the article;

an article holder for holding the positioned article;

a tape supply unit for supplying an adhesive tape onto the article
mounted on the article holder;

a releasing mechanism for releasing the adhesive tape from a
release liner;

a liner winding unit for winding up the release liner released by the
releasing mechanism;

a joining mechanism for joining the adhesive tape supplied from the
tape supply unit to a surface of the article;

adhesive tape cutting means for cutting out the adhesive tape joined
to the article along an outer circumference of the article; and

an unnecessary tape winding unit for winding up the unnécessary
adhesive tape which has been cut out, wherein

the unnecessary tape winding unit is provided with at least one
medium-thick cylindrical winding roller around which the unnecessary

adhesive tape is around so as not to shrink in a width direction.

5. The adhesive tape joining apparatus according to claim 4,
wherein
the medium-thick cylindrical winding roller is a guide roller which

transports and guides the unnecessary adhesive tape.

6. The adhesive tape joining apparatus according to claim 4,
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which winds up and collects the unnecessary adhesive tape.

7. The adhesive tape joining apparatus according to claim 4,
wherein

the medium-thick cylindrical winding roller has a radius of
curvature in its circumferential side face curved from both ends of a rotation
shaft thereof toward a center portion of the rotation shaft, in a range of

1,000 to 100,000 mm.

8. The adhesive tape joining apparatus according to claim 4,

wherein

the medium-thick cylindrical winding roller includes a shaft made of

metal.

9. The adhesive tape joining apparatus according to claim 4,
wherein

the medium-thick cylindrical winding roller includes a shaft made of
resin.
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