;e3e@@T (6JTTZ* METHOD AND APPARATUS FOR JO NI NG PROTECTI VE TAPE TO

SEM CONDUCTOR WAFER BACKGROUND OF THE I NVENTION (1) Field of the Invention
The present invention relates to a nmethod and an apparatus for joining a
protective tape to a surface, on which a pattern is formed, of a

sem conductor wafer. (2) Description of the Related Art Exanples of a thin
filmworking rret hod of a sem conductor wafer (hereinafter, also sinply
referred to as "wafer"”) include a nmechanical nethod and a chem cal nethod

such as n t met hod.
I n thesewjﬁ[gﬂ% ﬂ&ﬁ? e‘?ﬁg%f@a ?@eﬁ]t%@f@&) ﬁ@@@%@uﬁé‘g@ FIQ)on whi ch
a wWring a wafer, a back grind nmethod for grinding a
back sur%ﬁw(gémgc&gg‘r%%@%&neral |y used. In the back grind nethod, a
surface (pattern surface) of a wafer is suction-held by a holding table,
and a back surface of the wafer is ground using a grindstone. Herein,
stress is applied to the surface of the wafer due to the grinding

operat i ohA @W%Q%Wﬁ%%@&%ed or contam nated in some cases.
For this reason a protective tape is joined to the surface of the wafer.
Gener al I§11 Eielsholothei kwensioa, is used as the protective tape, an j oi ni ng
roller is allowed to roll on the wafer, and the protective tape is
sequential |y 1The jpoeseat inventien selatesto afmethodwafdean fpparainsdatl of t he

waf er. Conventionally, a dianeter of the protective ta fpe to be joined to

t he surfmteingfa phetentivetaps te amulrtacet trawhicklinaredten sfformedsef conduct or
wafer. This is because that if the protective tape is |arger than the

sen condsmhmondatenr wafedi anet er, when the wafer is subjected to the back
grind processing, a portion of the protective tape which cones out or
protrudes fromthe wafer may flap and danage a circunferential end (edge)
of the wafer. The protective tape joined to the surface of the wafer in
thi s manrDésgription ot @ RelakedAat separating process after the back grind
processing. However, a sem conductor wafer to which the protective tape is

joined and whi Eﬁahﬁ)léélbf L£e¢hROfilA Wwhikihaelettbll Bf aiedtiessd dctoP amféol | owi ng
probl ens. That is, a wafer which has been thinned by the back grind

pr ocessi (grbamn; ﬁrééts%m%a%efé/@fmooaé)fﬁ&M”)fm@mate@nﬁrcﬁh_ﬁﬁiallve tape
covering the wafer. Therefore, if the wafer is contained in a cassette, the

edge stighsnbdhAdalch fcral‘ﬁﬁéﬂfhoﬁfsubﬁeds% iS5 mEIRbE, 4 Eoﬁsiﬁ’irn%bl emthat if

the wafer is to be ta nout rom-t eca ette fromsuch a state, the edge

of the vwafep ?a%gwcﬂaf&&c inp Ak cPUtIn A %ereogaghﬁd&&daﬁmcaegsent

i nvent or —app osely-to the stu as ' a resu

per or e s SR EDL LY %h‘i‘c}i’&%?%geﬁfﬁttéﬁﬁ BHCRT o HATELET | ar ger

than tha IS 10| rfe a sur 'Back grind
pr ocessi was._ carr t he presen |nventor found t hat
bven wheniehaFERCRELE, Y riftind o Rk bunth o iE ?eérls e B or t he

i ke of the,wafer was not damaged, and patent applications were filed (see
JP-A 200'3‘8%9082 for exanple). According to the above nethod, the edge or

the like of t hfn ?ﬁ‘é %zrzlc]g grind method, a surface (pattern surface) of a wafer is
suction-held by a holding table, and a back surface of the wafer is ground
using a grindstone. Herein, stress is applied to the surface of the wafer due
to the grinding operation, and the pattern may be damaged or contaminated
in some cases. For this reason, a protective tape is joined to the surface of
the wafer.
Generally, a band-like tape is used as the protective tape, an joining

roller is allowed to roll on the wafer, and the protective tape is sequentially




wer e not damaged, but since the protective tape having a dianeter | arger
than that of the wafer is used, after the protective tape is cut, an
unnecessary portion of the protective tape remaining on an outer
circunference of the wafer finely noves vertically when the protective tape
is cut. Therefore, there is a new problemthat a section of the protective
tape joined to the surface of the wafer and a section of the unnecessary
protective tape after the protective tape is cut rub agai nst each other and

icl . d. h ' bj d back gri nd
b ocess: TP TR ARG of thd RECHNPm+ 3 B BB RAY o O R BB cct i ve
t f t hi Gk f ti.on. of f t ich th ticl
ar e goneranalmele Phiale Wl Ry Pee by MR R A hs &

result, a thjckpess g.f a waf i

r. becomes nonuni form and the wafer is .damaged.
SUMMRRY EiRatioE ChROENHEERPIFR oF P SERiCOndRErY BhleTs folsihecongn it he above

circunstances, and it is an object of the present invention to provide a
met hod ahde BEOtapli%e a%mlsrl@wgfﬁhﬁrh&leasqmwgéw% waige 12 d13Me¥% conduct or
waf er, capable of reducing gener ation of particles upon cutti n% of the

pr ot ect | Wdhenaide Walerdd sublegtediba theebatk grind gaagessict pertigar eirthel n order to
achi eve the above object, the present invention enploys the followng

conf i gur ar¢tentivatape Wddch comesiont ng protymdes fitony she apdet may Baprnodnduct or

waf er, conprising the steps of: nounting a sem conductor wafer, which has a
surface vattage petrtenfereatindd¢nidHedeomf tha veathol d'hg pretebEve tapoi ni ng a
protective tape, which protects the pattern, to the surface of the

seni condyuhed todhesusfade ofitlhowafer m this heeenaofisanpardted deingher al nmenber

di sposed around the hol ding nmenber and cutting out the protective tape

al ong ansepdreitirg pcoienftor chobatlhgrsdnpooadigg.or waf er, wherein the
hol di ng nmenber and the outer peripheral nenber are di sposed on a hol ding
tabl e, which hplotevieRea seificaRtidedon afaftewhish ths #)tr@tet@eiv@cijapse@t to each

ot her, and the outer peripheral nenber is forned froma nenber which is

differ enjoiﬁé@@nﬂhﬂhidhfistsﬂ%?élﬁé@w%é BAtlEgrind grace LS Bds TSR Highg to the
present 1 nvention preferably, the surface of the sem conductor wafer is

subst ant LRHI¥MSATERS ikhe waited AhSclPhal BBeRYhBInRSSY BRIEhAdk BEAREr in hei ght
when the sem conductor wafer is nounted and held on the holdi ng nmenber.

Accor di ng s st 1Rt hpdcafe é@g‘eoﬁq'hg&ﬁg%gg%@éﬁﬂﬁﬂe g%tb%ﬁvmapeut er

peri pheral nenber is forned chis different fromthat of

the hol dhaiable walles, "oRlibgh, 1160 SRILEAGHALAI ! Lot Trpmde

subst ant i ane as that e outer periphe y ¢hangi ng the

i ze of L. QULEL;:AS'd PHALA!w IR TPER. LALAEROT HANGE il (fhobNS, ShaeiGhet he

sem conductor wa reover, a Sui € gap can or me ween t he .

outer cirgc erence, qf th em gonduct or waf er and t he jinnef ciseunference
o Ehe’ ot L EClon O B8 G0 G EE A8 S RI oIS, Tl e sl
peri pher in accor %]?ce wi.th the di aneter of the sem conductor

| nb
waf er . Fgflﬂffgire?]rs,ga;@ﬁ% 1 Fe? EHPEE P ST HeBAHERer is forned froma menber

whieh Ts diTt engRt 1bom fventor apuly Mimself Josely t6 thé ¥y e Snd,

as a result, he performed an experiment in which a protective tape having a
diameter larger than that of a wafer is joined to a surface of the wafer and
the back grind processing was carried out. As a result, the present
inventors found that even when the protective tape protruded from the
wafer, the edge or the like of the wafer was not damaged, and patent
applications were filed (see JP-A 2003-209082 for example).

According to the above method, the edge or the like of the wafer
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hol di ng menber is heated, it is possible to suppress the tenperature rise
of the outer peripheral nenber. Since it is possible to select the outer
peri pheral nenber in accordance with a material of the protective tape, an
unnecessary portion of the protective tape can be easily separated fromthe
outer peripheral nmenber. In the nethod according to the present invention,
preferably, the outer peripheral nmenber and the hol di ng nenber are di sposed
so as to be adjacent to each other with a gap of 1 to 10 mm provi ded
therebetm%%n Accor di i.nvent i

R

i to the t.ho f_the present n,. by
i spos: ni eh b TRBEL PR shli® B siBeciiva B HiSTAR h ol RERDY PR s gap of
1to 10 ef ex abl t.o 8 rovi ded ,t her ebet ween, the unnecessary
portion gli%lf‘ ﬁéa?)?{)ﬁ?c%ﬁgf% l?é’ﬁ%%’% }?espf%fe&éﬁ PYREGARr peri pheral
menber and protrudes therefrom does not vertically nove when the protective
tape is P8n889¥ﬁfyBBFt,IO%Hgt}beeHE?tEWB% Hre RIS ONEMOBE s uppr essed. | n
the nmethod according to the present invention, preferably, the hol ding
menber i STRBEHRPNGAPL the gealex faehumevep gertinadbavhep iheprpteckige tage
According to the nethod of the present invention, it is possible to
suppr essit G- t erhsaetarar tharpde agiew peolJomethater sqhiongl theqrerectivg addi ti on,
it is possible to cool the outer peripheral nmenber. Wth this
confi gur palvinetty theysurfaes etthe/ waferpand a spetipmpfithe tone¢rssorlf er can be
heated indirectly, and the joining tenperature upon joining of the
pr ot ect | peoteafive tape béenphe ppetieatint yape justtedit agansbeadnehariand a mat eri al
of the protective tape. As a result, when the protective tape is joined to
t he surf perticles e gaateatedt héf fheovefiriiveubmptedcantHechadd gabtly j oi ned to the
surface of the wafer while preventing bubbles and the |ike from being
gener at egréretweennad stath eshae thelpareiclcand et gemevafedr o1s thid pesective or der t o
achi eve the above object, the present invention also enploys the foll ow ng

conf i gur edpeogurfAte, aptlackiess dfol ppich ot wafirastwhviehtthpgarbickssitef ace, on
which a pattern is forned, of a sem conductor wafer, conprising: a holding

nmenber f genéeltdll igiddieasaiTie@nshlgttbis ﬁ@xftﬁﬁi isafroutiehimer Aphefealiyranber
di sposed so as to be adjacent to the hol ding nenber a protective tape

j 0ining PRERABLSHT 4 WatbPbsddiled RENWHT6SE lainietHeAR 8felr Qs HRg pedf ace of the
sem conductor wafer a protective tape cutting nmechanismfor cutting out the

protective

SUMMARY OF THE INVENTION

The present invention is made in view of the above circumstances,
and it 18 an object of the present invention to provide a method and an
apparatus for joining a protective tape to a semiconductor wafer, capable of
reducing generation of particles upon cutting of the protective tape joined to
a surface of the semiconductor wafer.

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

A method for joining a protective tape to a semiconductor wafer,
comprising the steps of:

mounting a semiconductor wafer, which has a surface with a pattern

formed thereon, on a holding member;




tape along an outer circunference of the sem conductor wafer and a
separating nechani smfor separating an unnecessary portion of the
protective tape fromthe sem conductor wafer, wherein the hol di ng nenber
and the outer peripheral nenber are disposed on a hol ding table which holds
the sem conductor wafer, and the outer peripheral nenber is forned froma
menber which is different fromthat of the holding table. According to the
apparatus of the present invention, since the outer peripheral nmenber is

hei gt of the SanribadaererE bl EhE B el e beberhi i Q" R oF

y sane as that of
the outer.peripheral nber . by angi ng the,.size of the outer peripheral
renber 1 R B sPRERa RN el e 208 W iie o8 AR ttBF BpBe NG over . a
sui t abl e_gap, can. be forned t .the outer circunference of the

seni cond%‘gpe’fl\&sgpse&ﬁﬂrqlﬁé‘{)m&%&?gE‘Eﬁﬁ‘ #8708  of the outer peripheral
menber by appropyiately selecting the outer perjpheral nber i n accordance
Wi th the di ameeBriRE PYEIRGPratierie e ARUESF CWer SHTCIRHERINGE ¥, thapon
cutting of the protective tape, it is possible to prevent particles from
bei ng gefematRE Y WaES: Wk§E®ssary portion of the protective tape joi ned
to the outer peripheral nenber. |In the apparatus according to the present

i nvention, pretle g@l@m%ﬂh@nbﬁt‘ and tbejoyher p¢ripbetsd membenpredisposed at | east
one or nore nenbers. According to this configuration, since the outer

peri pher an arheldang tableowinach holsls the sesrdsonduntonwafien eo mevbdesidjacerits
possible to easily adjust the size of the outer peripheral nmenber in

accor danteeagh hthdreasdze of the semiconductor wafer. Even in the case where.
t he hol ding menber is heated, it is possible to suppress the tenperature
ri se of the outles operimrarkdraberdmber ikddirmiedfedhyy meimlee whicdhsispossi bl e to
sel ect the outer peripheral nenber in accordance with a material of the
prot ect i deffdrepe frarhehatoftieshaldynpoalilicon of the protective tape can be
easily separated fromthe outer peripheral nenber. In the apparatus
according to thethe esahbdidi¢entihgio ths phedenliMveritien peéfdidighymigoer and t he
outer peripheral nenber are di sposed so as to be adjacent to each other
with a gaprfate 3f tie d8migvndieidrdesfel e cabsieRNly HaaOLHItRY sufdchios
configuration, one apparatus can carry out a series of processes of:

j ol ni ng ghPbRIAGIdrYShd AP dAber ﬁ@h@ffgh%%ﬁérﬂal@samieeﬁdﬁé&&%&f’ey@stape and

separating an unnecessary portion of the protective tape fromthe wafer.

Upon cut il fighiefl dfiehPhPed H61d53P Gaerhbed S POSSi bl e to prevent particles
from bei ng generated fromthe unnecessary portion of the protective tape

joined to the ﬁ‘d&(irdiir?gg:é-) @H%F:}?}éthtgﬁg?%? greéeﬁtqﬁgelﬁﬁ&ﬂrﬂﬂﬁtﬁ&f}ﬂgqi ng to the

present i nventi on, ] era I ng menper 1S configured to

suction- Boliaht e BEMK18 ¥5h0Ed WRHE b member which is different from that of

the holding table, the height of the semiconductor wafer can be made
substantially same as that of the outer peripheral member by changing the
size of the outer peripheral member in accordance with the size of the
semiconductor wafer. Moreover, a suitable gap can be formed between the
outer circumference of the semiconductor wafer and the inner circumference
of the outer peripheral member by appropriately selecting the outer
peripheral member in accordance with the diameter of the semiconductor
wafer. Further, since the outer peripheral member is formed from a

member which is different from that of the holding table, even when the
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Preferably, the holding nenber is formed froma porous nenber. According to
this configuration, since the sem conductor wafer nounted on the hol ding
nmeans i s suction-held, a warp of the wafer can be corrected and forned
flat. Therefore, the protective tape can be nore uniformy and efficiently
joined to the sem conductor wafer. Preferably, the apparatus according to
the present invention further conprises: heating neans for heating the

sem conduct or wafer held on the hol di ng nenbers and cool i ng nenber for

cool i ng they.quter [ ral, nmember...According to, this configuration, only
the. prot SOEHBY FlmBel AP REMRR, BR il CEEmgst Pt B by TR "Can be
indirectly heated. .Therefore, the,joining tenperatuyre on | oi ning of the
protect i \%e ngeg Q:egﬁp}beemi&b%ti?]iﬂ' afssljf’?e ﬁ;d]‘gg)é)tsﬁlgﬁf 5%8%W%n% *hith a materi al
of the protective tape. .Thus, en t.he protective tape, is. joined to the
Surf ace. BRHPRETSLmeRtber iR Asondies vtk appalsratal the g drREct o { he
surface of the wafer whil g preventing bubbles and_ the Iike_ from peing
gener at eYDBPEESREARY RAT M S tha Prafpetive tape tan Raraprily separated Broppthe
DESCRI PTI ON OF THE DRAW NGS For the purpose of illustrating the invention,
there ar 8UEHRGIPhenah&emBorngs several fornms which are presently
preferred, it bei ng understood, however, that the invention is not |imted
to the preciselathempihedtacapniingde therpresenttineentdtmwmrefaablFithe 1 is an
overal | schematic view showi ng one exanple of a protective tape joining
appar at usutsrqearep eyral snemberrbodithe holdihgtrhempee seadisposed so as to be
adjacent to each other with a gap of 1 to 10 mm provided therebetween.
According to the method of the present invention, by disposing the
outer peripheral member and the holding member with a gap of 1 to 10 mm,
preferably 3 to 8 mm provided therebetween, the unnecessary portion of the
protective tape which is joined to the outer peripheral member and
protrudes therefrom does not vertically move when the protective tape is to
be cut out, and generation of particles can be suppressed.
In the method according to the present invention, preferably, the
holding member is heated and, also, the outer peripheral member is cooled.
According to the method of the present invention, it is possible to
suppress the temperature rise of the outer peripheral member. In addition,
it is possible to cool the outer peripheral member. With this configuration,
only the protective tape to be joined to the wafer can be heated indirectly,
and the joining temperature upon joining of the protective tape can be
appropriately adjusted in accordance with a material of the protective tape.
As a result, when the protective tape is joined to the surface of the wafer,

the protective tape can be reliably joined to the surface of the wafer while

preventing bubbles and the like from being generated between an adhesive




i nvention Fig. 2A is a plan view show ng one exanple of a holding table
used in the protective tape joining apparatus according to the enbodi nent
of the present invention Fig. 2B is a schematic front sectional view of one
exanple of the holding table used in the protective tape joining apparatus
according to the enbodi nent of the present invention Fig. 3 is an

expl anatory view of one exanple of a protective tape joining nethod
according to an enbodi nent of the present invention and Fig. 4 is an

enl ar ged ;&Qe([mi' ' mai n part of one exanple of the protective
t ape j oi Illl ng appg}?eawggﬂa%g%&ng to the enbodi nent of the present

I nventi on. DESCRI OR..THE. P E D I\/EEDI VENTS. Her ei.naf{ er,
description w og%ér&gvaecr@%‘fe B}heeRgg A 38&0 %%%Sﬁpﬁéﬂfesneté%gts&i ng to the

pr esent i”‘iﬁ”ti n fwfh.referﬁnce to.the drawings. It is noted herein that a
protecti V& %Sea}eo HoXgREPRBEUSHIO prot ecti ve tape j oi ni ng appar at us
according to the present i.nvention are not |limted to, the follow ng

ermbodi nent s. DR A RS ﬁ?rd.onll:,ngz? PRObeEaYs tape e s Tdneg gt Atus 1
accordi n% to thi? enbodi_nment maigl y conpri ses wafer containers 1lla, 11b for
cont ai ni aﬁ'tel"i%rl%'ﬁl’@\%é’éﬁf§ seraiceRd uetoRAT AT, iCOmPFIREI cl e to which a

protective a holding member for holding the semiconductor wafer;

an outer peripheral member disposed so as to be adjacent to the
holding member;

a protective tape joining mechanism for joining the protective tape to
the surface of the semiconductor wafer;

a protective tape cutting mechanism for cutting out the protective
tape along an outer circumference of the semiconductor wafer; and

a separating mechanism for separating an unnecessary portion of
the protective tape from the semiconductor wafer, wherein

the holding member and the outer peripheral member are disposed
on a holding table which holds the semiconductor wafer, and

the outer peripheral member is formed from a member which is
different from that of the holding table.

According to the apparatus of the present invention, since the outer
peripheral member is formed from a member which is different from that of
the holding table, the height of the semiconductor wafer can be made
substantially same as that of the outer peripheral member by changing the
size of the outer peripheral member in accordance with the size of the
semiconductor wafer. Moreover, a suitable gap can be formed between the

outer circumference of the semiconductor wafer and the inner circumference




tape is joined, a robot arm 12 as transport neans for transporting the
wafer 9 2 fromeach of the wafer containers 1la, 11b, an alignnment stage
14 for nounting thereon the wafer 2 transported by the robot arm12 to
position the wafer 2, a holding table 3 as an article holder for hol ding
the positioned wafer 2, a tape supply unit 5 for supplying a protective
tape 4 onto the wafer 2 nounted on the holding table 3, a releasing
mechani sm 7 for releasing the protective tape 4 froma release liner 6, a

i ner w ngjn nit 8. for. w nding . up.the release,liner .6 rel eased by the

rel easi naﬂrr}\leeg‘ﬂlgtr%rﬁ%r ,hega}’“g}er%ﬂh% l??&@ﬂ%’?ﬂpﬁﬁtﬁ % St HEIRROTE pr ot ecti ve
tape 4 supplied . fromthe tape supply,unit .5 to the wafer 2, protective tape
cutting Hgﬁﬁbeﬁ%l If’8Fnb@5thiaﬁgor6%f‘%$Wéﬂb%‘? gﬁmeﬁ'r{tﬁlﬁ\é\?ﬁﬁh& ned to the wafer
2 along an outer circupfergnce of the wafer 2, and an unnecessary tape

wi ndi ng E‘F??]*ECOI@“F%F W%F’f[’f&i ng’%ﬁﬁefgiﬁﬁ,mg&?gwfﬁgﬁmrewc etRBepitdt ect i ve
tape 4. The wafer containe[% 1%9, ﬁlb can contain therein and nount thereon
the plur BPS%ﬁe‘ioé?‘I?VPﬂt Ravtaclps srom hewng geparated fregetheonnnpeesiarers 2 is in
a horizontal posture in which its pattern surface_ is directed upward. The
robot ar Bpuipon ef the pectedijvestand joingy trothrapmismpetiphesalowstberhe robot arm 12
is provided at _its tip end with a horseshoe-shaped wafer holder 17. The

waf er hol der 1¥m ke ppparateg asconding $othe predenit anyertionyefgrabho théat t he
wafer 2 is vacuum sucked fromthe back surface. That is, the wafer hol der
17 of t heutarhmtrizheral membesisrfoamedfiom afdpastetveanmone mwefibexs. 2 cont ai ned
in the wafer containers 1la, 11b in the nultiple stages and sucti on-hol ds
the wafer 2 frAgeordingbekhiswohfigerafite, sncd tlonettelr pemigfleraPmiesnberaisspor t ed
to the alignnment stage 14 which is positioning nmeans, the holding table 3
and t he fwherd front at ferss ohd ar Mdte mentburs, ivideossilR to cHzdyaldjgsinet st age
14 positions the nounted wafer 2 on the basis of an orientation flat or the
| i ke. Assigbafthe dubdgserigheldn@Bbet he abadrdhng: widh ehedsizaol des a hol di ng
menber 20 on which the wafer 2 is nounted and held, and an outer peripheral

nmenber  2dewitotiductordivaftes etivenl ihftBe \tasé Rilere @he &B1dUEShemibes i er ence of
t he hol di ng nmenber 20 such as to forma protective tape cutting groove 22

into whi BBageds i {s850sR11A6 €0 3RppleshiBe REMREAEME AAPS thdtddtes means 10 for
cutting out the protective tape 4 is inSerted. The hol di ng nenber 20 and

the out epeghipAIShbIRMORHARoRNR, dIiRRAP BpSUaN!tBAIccthED oy vafer 2 i's

nmount ed on the hol ding nenber 20, "a surface of the wafer 2 and a surface of

the outep, ?th&l%@inH@ffIH%c&Jda%ﬁvﬁk‘l’i’%ﬁﬁ%&éﬁéﬂ tilbgﬁpté@tfda t%gehupet her. The
e r

protecti ape 4 1s simultaneously joined to the s ace of the wafer 2

of tho® pEtihEaSSaty pbloltdt fle BRIBICE Mod BIPRE AR XoftuaBEl B R DOEDDES
out er peéhﬁﬂ%£3héﬂﬁﬁP%&”%%epre di sposed on the holding table 3,
a e outer

respecti Very) “peripheral nenber 21 is formed froma nenber
fromthat of e 3.. That out er

which is diff .he hol di t abl t

peri pheral monbroo 1PRAHA R Rording (bt P i ottty ey mec

t oget her d they,can &l arate fronheaﬁh ot her. AIthouga it Hﬁlpreferable
that t hel8{liae BebERardithaanes pompheralmember Fat IBPSER SO RRIET% ar e

substantiaglly flush wi th each other ,in ight, th resent invention is not
Vi ted pdAKRE Y gasly (e By g BELitP 1B hened sherpbetyeeRor ned from a
plurality of divided menbers. Since the outer peripheral nmenber 21 and the
hol di ng t abl e Acsraing ferkhisroneyratiapce RRPMETYS Can vy out 2 5arigat er

peri pheral menber 21 11  can be changed in accordance with a size of the
waf er 2. oVPracessisOlcigining i REPieRtive fape éo sy alerpaittmew theenber 21 can
appropriately be selected in accordance with a thickness of the wafer 2,

t he out epr¢fectipedaps; andhdriaratingran unaceesshine porfion hbthgpeateotivan
substantiallg be flush with each other in height. If the outer peripheral
menber 2tapesirappthpriader| ysel eettenz phthecpmtectinetagie; it » misaitkdedr of the
wafer 2, it is possible to forma gap as the protective tape cutting groove
22 bet wepreamtquirgicles frconbaneg rgeaeodtetfeomatheruinaedsany pamien o theunf er ence
of the outer peripheral nmenber 21. Further, since the outer peripheral
menber 2fpraedtivbeapoldhad to ahé euterapaipiveradirid@bent nmenbers from each

ot her, even when the hol ding nmenber 20 is heated, it is possible to
suppress the tenperature rise of the quter peripheral nenber 21. In
addition, cooling neans can be providgd in the outer peripheral nmenber 21.
Wth this configuration, it is possible to appropriately adjust the joining
tenperature upon joining of the protective tape in accordance with a
material of the protective tape, and the protective tape 4 can be reliably
joined to the surface of the wafer 2 while preventing the generation of

.




apparatus (not shown) and which is disposed in a vertically novabl e manner.
12 The hol di ng nmenber 20 is formed with a suction groove which is in
comuni cation with the evacuating apparatus (not shown) so that the wafer 2
can be suction-held. The hol ding nenber 20 nay be formed from a porous
menber. |If the porous nenber is used as the hol ding menber 20, the wafer 2
can be suction-held even when the hol ding nenber 20 is not fornmed wth the
suction groove. The protective tape cutting groove 22 is forned between the

hol di ng menber ; 20, and_t he outer peripheral nmenber 21 dispgsed.in the

U cinity of ¢ hlt B APRGTRRR ook of CRE Bpe R Anhr B A O GOHG ABSY e
protectiye,f.ape cuttin roove .22 is .1l to mm _pref.erabl to 8 Mm nore
pref er abylﬁl(gng&n%m&?ﬁ? I%M%WPQ%EWHFP@HM%%W? SE’B@W”@&‘F? rn%a “the
protectiye tape, an ecessar r of r udi portion of the protective tape

j oi ned ¢ EoekE By Eheﬁ lﬁﬁﬁeﬂlg‘%ﬁgﬁ@@mﬁr}gmsaaww EFtically, and it
is possible to prevent generation of particles. As showmn in Fig. 4, the
tape supply unftcerdinsde thiseopiisysationcsipeathn semicondpetor Waleh t he rel ease
liner 6 unreeled froma tape bobbin 31 around and into the rel easing
mechani smorntad ondiheghefdingemegns ég suction deldm warp bthepafengyt heunit 5 is
limted through a brake nechani smwhich is pivotally supported by a

verti cal cowaertedrandiappat fatis Boeneforehbhe praastive tamer can helimayeunit 8

i ncludes a collecting bobbin 32 which is interlockingly connected to a
driving noeloamly andadficieatly jontest to thedsegmicaednabt srafemhi ch are pivotal ly
supported by the vertical wall of the apparatus body. The tape joining
mechani sm 9 ha¥refetahblyetienapp stadus pcodridoy tethyr pegedt hwardidrsfinthéthe
apparatus body such that the franme can slide in a 13 runni ng direction of
t he t apecompdisthchdsineg poamisifor heatiagithns@micoridiicest eakémigdlyd caotiected to a
driving unit such as a notor. An joining roller 33 is rotatably and

pi vot al | JoklipgahiéwieByaideodiimimemtte HPLsilivg {10 d@ter P3ridickrhral |y sw ngs
by a cylinder (not shown) or the like. That is, the joining roller 33
presses uwfwnbeaw. face of the protective tape 4 and rolls and, in this state,
the joining roller 33 joins the protective tape 4 to the surface of the

wafer 2. The pA@&(ﬁQﬁﬁé’@o%&“@onﬁﬁ?ﬁMﬂoﬂ?&ﬂ? the prbtdctideTape g&h@a&otﬁﬁbt 26
which is attached to a ball shatft 34 in a verfically novabl e manner, a

vertical w%&‘éf’ﬁéldzl?hy Y ﬁald\rﬁ%txﬁé?ﬁbwemﬁé%naﬂscﬁyhlbsfedaniThe%@for@nﬁl@

controll er (not shown) which controls the vertical driver 27. The cutter

L £ OSSR e e HORRAR BB e

a cantilever mann to an upper port p end

of the agailgs%%d ﬁT(Acﬁ)rﬁﬁhkﬁ gvflfﬂ ggﬁ?%gialgﬁhg %SO%%FI%E %%éé'.t @ik v@gﬁn?ﬁ s

connect e rotation s ot or Retrates the arm 28
Coruer Sund BB 5B A AR RN SO ol R 5L €
over mos e b ERAR Renshis o5 SBRTRE SRRy s Borehipd hisBhleto
hor oy ROl AR OB SB ok e S et e Bt D e PR o'
mechani sm%g has a franme (not shown) which is grasped by the rails of the

appar at u8%B86% such that the frame can slide in the running direction of
the tape, and the unnecessary 14

BRIEF DESCRIPTION OF THE DRAWINGS

For the purpose of illustrating the invention, there are shown in the
drawings several forms which are presently preferred, it being understood,
however, that the invention is not limited to the precise arrangement and

instrumentalities shown.




t ape separating nmechanism 30 is interlockingly connected to a driving unit
such as a notor. A separating roller 36 is rotatably and pivotally
supported by the frame, and the separating roller 36 vertically swings by a
cylinder (not shown). The separating roller 36 is used for separating, from
the wafer 2, the unnecessary portion of the protective tape 4 which has
been cut out along the outer circunferential edge of the wafer 2. A
col | ecting bobbin 37 of the unnecessary tape winding unit 15 is pivotally
supported by t Vi i ] .6, Ilnferlockingly
connected to a@§$]gFigﬁgk?%ﬂg%%ﬁﬁg%ﬂgvﬁﬁfgéﬁ&#ﬁ%ﬁnﬁg@ﬂgb%}% et erm ned
anount o - I . £ i . S ni and is
SUppl i cdPPieBHFRShE A5 Aph Bt BRLAG MG RTBh ST ARBSER e HP¥end
unnecess%5xaﬂgﬁkion of the protective tape 4, which has been cut out, is
wound ar oun e collecting bobbin 37. Next, description wll be given of a
series of operati .upon cutting of the protectiye,tape ith reference
to the drawi ng?ﬁg‘g}glﬁ)gp\?ﬁ?é’f@ §H‘§Yﬁ’bq§ %‘%Eﬁalgﬁf% a&ﬂgﬁﬂgéamet‘?ﬁeél gap
provided.tt rebethen and,.contai ned in the ontaiqgr lla_or 11b,is taken
out by t e POBERISINE 19PC JIPHSAPR AR HA AESOTHFIGIE theregpodiRentopidiiear m 12 s
inserted into a space between the wafers 2 in the wafer container 1lla or
11b. TheProsad IVERH9suct i on- hol ds the wafer 2 fromits back surface using
t he waf er holdﬁx 17 and takes the wafer 2 out, and transports _the wafer 2
to the alignnehtg-stByea pghempgiofggndrseetigpahvied oronnexamplpofidie stage 14 is
positioned on the basis of the orientation flat or a notch., After the wafer
2 i s posheldngdablenesashiathaprodective tapegoiringrapparstusacpodinggodhpy t he
robot arm 12, and the wafer 2 is transported onto the holding table 3. 15
The waf epnbogiimantaf tie presensliayventiorsnber 20 on the holding table 3 is
positioned and, then, is suction-held. Herein, the joining mechanism 9 of

t he prot ecti veFigpbisametplamattngpaewepznmt éxamplecfanperte@ivatapd ocat ed at
initial positions, and the cutter unit 26 is |located at a standby position
above t hpinmg helithpd sictirdnsg td fn telneh@hisiehit of ithg podsenl énverdigon;2and

conpleted, the joining roller 33 of the joining nmechanism9 of the
protective tapfig dmvmantirged wehgnatichéew @f Al mgin phitesf cid: @raapRsoft he
protective tape 4 and, in this state, the joining roller 33 rolls on the
waf er -2 ghelptdtecaut esapdPinphieagparabatctdindtatll £abbiRRePPOgict e from the
tape running direction, the protective tape 4 is joined to the entire
surface ppédeditihVentied the protective tape 4 is also joined to the surface
of the outer peripheral nmenber 21. If the joining nechanism9 of the
protective tape 4 reaches the end position, the joining roller 33 noves
upward. Next, as shown in Fig. 3, the cutter unit 26 downwardly noves to a

prot ect | YSGREPPVON O PR PRATERRAD BYBEigIpmgle 35 sticks into and

penetrates the protective tape cutting groove the protective tape 4.
Herein, the cu . e [ g I e dis
stopped at a p?%%é%g#ﬁgﬁggéﬁggpﬁygﬂﬂ?ﬁgﬁgﬁé?fﬁﬁﬁgkgﬁwyégfgﬁggéﬁg whi ch has
st opped e i Ltior l.Qn U ci rcunf erence
o T he. uarr i lE R PROREPARI) SRERR It BB T Ve T ape 4

al ong the outeg, circunferentj.al ed of the water 2. rein, since the

wi dth of the tho]tSeI(]:(fclegglelrgg’ehﬁa[fﬁ P%’geﬁtﬂ%%&é)wlﬁl@glm?gﬁ%ga 2 preferably 3
to 8 mm _nore.preferably 3 to 5.mm the.protrudi ng appunt of the end of the
prot ect | PEDEERES Foit Suning gPRaBtHE peroriang PhERGPotsnt RERIAR 35 PPbm ¢ he
outer per.ipheral e r 21 towar.d the protective tape cutting groove 22 can
be supprb?ggﬂggéﬂﬁagﬁﬁwgﬁ&ﬁﬂﬁ%ﬂQ9§4?kwevent t he unnecessary tape closer to
the wafer 2 fr§g1rubbing agai nst each ot her, upon cutting of the protective
tape 4. Ther ef 68Shoganut Kig-dn adiropestiveciaps ieduns dppasatusbagemdiigsary t ape
rubs can be prevented. After the protectjve tape 4 is cut, the cutter unit
26 noves W@ pRigreambeimentunamly omprises anafiey cpptaingemlla, 11b for

containing therein wafers 2 each of which is an article to which a protective

tape 1s joined, a robot arm 12 as transport means for transporting the wafer

9




Next, the unnecessary tape separating nmechani sm 30 noves on the wafer 2 in
a direction opposite fromthe tape running direction and, in this state,

t he unnecessary tape separating nechani sm 30 wi nds up and separates the
unnecessary protective tape 4 which has been cut out on the wafer 2. If the
unnecessary tape separating mechani sm 30 reaches the end position of the
separating operation, the unnecessary tape separating nmechanism 30 and the
j oining mechanism9 nove in the tape running direction, and return to their

initial itions. rei t he, unnecegssatr. ortion of the praotective tape 4
5 wound2aT GThTRePrRL (B6IT BEE RO Thia 1 byt LSRN U EoIEar 16, At t he
sane tine, the protectiye tape_4 is unreeled, fromthe pe supply unit 5

t oget her I%\?Q’Hllﬁgb}?%ﬂnéﬁﬁm%ﬁfz ?@P%@E@e‘ﬂ’ﬁghe gog] ,rmﬁotﬂ?é&g‘?%t ective
tape 4 passes .t hrough. the rel easi ng nmechapi 7, e rel ease |jner 6 and
the prot &8¢ Madey p%%&ﬁ&fls tnblecd S Ao ReRios diehOIHRE K56 Restiigaed
operation, the series of operations of joining the protective tape 4 to the
surface Sfafend 4pRe SuPply waikdl lor syprhdng asproterdtvedspeet onlochedvalrt o t he
present invention, the protective tape is joined to the wafer and the outer
per i pher g maBatRs on vhe hgldipgdablead. ouraleasingwataharasm, 7 fararleasing phot ect i ve
tape is cut. Therefore, the section of the unnecessary protective tape and
t he sect poeteotive happrdremtd veleaspingobnelineo windingfiert &forminding agai nst
each other, and the frequency of generation of particles caused by friction
can be rsgubedelckse lpreesemntleasadhy the relaysing reettodiiec 7,m ptiherg specific
forms without departing fromthe spirit or essential attributes thereof
and, accorathagism & fof goimice thdpudtectiee tapie 4 tsopphed dppantedapé aipply r at her
than to the foregoing specification, as indicating the scope of the

i nvent i onnitl8 to tMbhatafes2cpmitodivd tipelcutfinganbads florfos euttimgoat thieot ecti ve
tape to a sem conductor wafer, conprising the steps of: nounting a

sem condpedtectivafiepe 4jbirmeid doatheay sok Raglonpishnowtep alrcandfefaicard theer eon, on
a hol di ng nenber

wafer 2, and an unnecessary tape winding unit 15 for winding up an

unnecessary portion of the protective tape 4.

The wafer containers 11a, 11b can contain therein and mount
thereon the plural wafers 2 in multiple stages. Herein, each of the wafers 2
1s 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 a
gap between the wafers 2 contained in the wafer containers 11a, 11b in the
multiple stages and suction-holds the wafer 2 from its back surface. The
suction-held wafer 2 is transported to the alignment stage 14 which is
positioning means, the holding table 3 and the wafer containers 11a, 11b in

this order.
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joining a protective tape, which protects the pattern, to the surface of
t he sem conductor wafer and, also, to a surface of an outer peripheral
menber di sposed around the hol di ng nenber and cutting out the protective
tape al ong an outer circunference of the sem conductor wafer, wherein the
hol di ng menber and the outer peripheral nenber are disposed on a hol ding
tabl e, which holds the sem conductor wafer, so as to be adjacent to each
ot her, and the outer peripheral nenber is forned froma nenber which is

different fro t: Of | di,ng. table,; 2 Th r.qi to claim

1, wherein th(ranr ilgraafl%ién %Ipﬁ%t%gegé csé)tﬁalﬁsctf}bermv(\)él e‘?(irigvtsa‘q‘(gldtj%)??l gtglteicﬂaﬁ%?sy sanme as

t he surfaﬁg of . t he, .outer el i R eral nenber in height when the sem conduct or
fn it

waf er i s Hﬁ?gﬁmgﬂ _ e‘holding menber. 3. The nethod according to

ol | Wher o) S oU B Do PRl b A e o g R o

provi dedn&e%{)grbgé \gre1ev9hic}19the wafer 2 1s mounted and held, and an outer
peripheral member 21 which is disposed in the vicinity of an outer
circumference of the holding member 20 such as to form a protective tape
cutting groove 22 into which a cutter blade 35 of the protective tape cutting
means 10 for cutting out the protective tape 4 is inserted. The holding
member 20 and the outer peripheral member 21 are disposed such that,
when the wafer 2 is mounted on the holding member 20, a surface of the
wafer 2 and a surface of the outer peripheral member 21 are substantially
flush with each other. The protective tape 4 is simultaneously joined to the
surface of the wafer 2 and the surface of the outer peripheral member 21 by
a series of processes of the protective tape joining mechanism 9. The
holding member 20 and the outer peripheral member 21 are disposed on the
holding table 3, respectively, and the outer peripheral member 21 is formed
from a member which is different from that of the holding table 3. That is,
the outer peripheral member 21 and the holding table 3 are not integrally
formed together, and they can separate from each other. Although it is
preferable that the outer peripheral member 21 and the surface of the wafer
2 are substantially flush with each other in height, the present invention is
not limited to this design. The outer peripheral member 21 may be formed
from a plurality of divided members.

Since the outer peripheral member 21 and the holding table 3 are

formed from different members, a size of the outer peripheral member 21

11




4. The nmethod according to claim11, wherein the holding nenber is heated
and, also, the outer peripheral nenber is cooled. 5. An apparatus for
joining a protective tape to a surface, on which a pattern is fornmed, of a
sem conductor wafer, conprising: a holding nenber for holding the

sem conductor wafer an outer peripheral menber disposed so as to be

adj acent to the holding nenbers a protective tape joining nmechanismfor
joining the protective tape to the surface of the sem conductor wafer a

B out or o7 PEUTEREH B RSP Iece SRR GrIGE oD RREE hnd NICHRAr at i ng
he. e COMUETHOtal LI O TP 1Bl FFERTIGE HEHb SPPHIICAR Bt or
P R A A SIS T
menber which is different fromthat of the holding table. 6. The apparatus
accor di ngramber gl @ng theraréage effbesvater Zran pthstantiphyberflysh wibned from at
| east one or nore nenbers.

each other in height. If the outer peripheral member 21 is appropriately

selected in accordance with a diameter of the wafer 2, it is possible to form a

gap as the protective tape cutting groove 22 between an outer circumference

of the wafer 2 and an inner circumference of the outer peripheral member

21. Further, since the outer peripheral member 21 and the holding table 3

are the different members from each other, even when the holding member

20 1s heated, it is possible to suppress the temperature rise of the outer

peripheral member 21. In addition, cooling means can be provided in the

outer peripheral member 21. With this configuration, it is possible to

appropriately adjust the joining temperature upon joining of the protective

tape in accordance with a material of the protective tape, and the protective

tape 4 can be reliably joined to the surface of the wafer 2 while preventing

the generation of bubbles and the ike. Since the outer peripheral member

21 can be appropriately selected, a suitable outer peripheral member can be

selected from outer peripheral members having different surface

roughnesses in accordance with a kind of the protective tape, and an

unnecessary portion of the protective tape 4, which has been cut out, can be

easily separated from the outer peripheral member 21.

The holding member 20 is formed at its center with a passage 23 for

a suction pad (not shown) which is in communication with an evacuating

apparatus (not shown) and which is disposed in a vertically movable manner.
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20 7. The apparatus according to claim5, wherein the hol ding nenber and
the outer peripheral nenber are di sposed so as to be adjacent to each ot her
with a gap of 1 to 10 nm provi ded t herebetween. 8. The apparatus accordi ng
to claimb5, wherein the holding nenber is configured to suction-hold the

sem conductor wafer. 9. The apparatus according to claim8, wherein the

hol ding nmenber is forned froma porous nenber. 10. The apparatus accordi ng
to claimb5, further conprising: heating means for heating the sem conductor

vat ot held 90l LA R RS AR LA BIRSL iRk GOt 1 19 the outer

QLFHQI; é‘(')mmu 1CA{21811 Wltﬁ tﬁde %%acuafa‘I ing apparat%s'%lnot SAEI(E)WI@ séA\{hat the Wé%@ AA

2 can be suction-held. The holding member 20 may be formed from a
porous member. If the porous member is used as the holding member 20,
the wafer 2 can be suction-held even when the holding member 20 is not
formed with the suction groove.

The protective tape cutting groove 22 is formed between the holding
member 20 and the outer peripheral member 21 disposed in the vicinity of
the holding member 20. It is preferable that a width of the protective tape
cutting groove 22 is 1 to 10 mm, preferably 3 to 8 mm, more preferably 3 to
5 mm. With this configuration, upon cutting of the protective tape, an
unnecessary protruding portion of the protective tape joined to the outer
peripheral member 21 does not move vertically, and it is possible to prevent
generation of particles.

As shown in Fig. 4, the tape supply unit 5 winds and guides the
protective tape 4 With the release liner 6 unreeled from a tape bobbin 31
around and into the releasing mechanism 7 including guide rollers.
Rotation of the tape supply unit 5 is limited through a brake mechanism
which 1s pivotally supported by a vertical wall of an apparatus body;

The release liner winding unit 8 includes a collecting bobbin 32
which is interlockingly connected to a driving mechanism such as a motor,
and guide rollers which are pivotally supported by the vertical wall of the
apparatus body.

The tape joining mechanism 9 has a frame (not shown) which is

grasped by rails of the apparatus body such that the frame can slide in a
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wafer 2.

The protective tape cutting means 10 includes a cutter unit 26 which
1s attached to a ball shaft 34 in a vertically movable manner, a vertical
driver 27 which vertically moves the cutter unit 26, and a controller (not
shown) which controls the vertical driver 27.

The cutter unit 26 includes an arm 28 which is supported by the
vertical driver 27 in a cantilever manner, a motor 29 attached to an upper
portion of a tip end of the arm 28, and a cutter blade 35. One end of the
cutter blade 35 is connected to a rotation shaft of the motor 29 which
penetrates the arm 28 downward. The cutter blade 35 faces down so that it
can turn.

The vertical driver 27 moves vertically along the ball shaft 34. The
ball shaft 34 is provided at its bottom with a stopper (not shown) which
limits the lowermost position (height) of the vertical driver 27.

The motor 29 transmits rotation force to the cutter blade 35 through
the rotation shaft, thereby turning the cutter blade 35.

An unnecessary tape separating mechanism 30 has a frame (not
shown) which is grasped by the rails of the apparatus body such that the

frame can slide in the running direction of the tape, and the unnecessary
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wafer 2, the unnecessary portion of the protective tape 4 which has been cut
out along the outer circumferential edge of the wafer 2.

A collecting bobbin 37 of the unnecessary tape winding unit 15 is
pivotally supported by the vertical wall of the apparatus 1, and is
interlockingly connected to a driving unit such as a motor. That is, a
predetermined amount of protective tape 4 is unreeled from the tape supply
unit 5 and is supplied onto the wafer 2, and if the driving unit is operated,
the unnecessary portion of the protective tape 4, which has been cut out, is
wound around the collecting bobbin 37.

Next, description will be given of a series of operations upon cutting
of the protective tape 4 with reference to the drawings. One of wafers 2
superposed on one another with a gap provided therebetween and contained
in the container 11a or 11b is taken out by the robot arm 12. Herein, the
wafer holder 17 of the robot arm 12 is inserted into a space between the
wafers 2 in the wafer container 11a or 11b. The robot arm 12 suction-holds
the wafer 2 from its back surface using the wafer holder 17 and takes the
wafer 2 out, and transports the Wafér 2 to the alignment stage 14.

The wafer 2 mounted on the alignment stage 14 is positioned on the
basis of the orientation flat or a notch. After the wafer 2 is positioned, the

back surface of the wafer 2 is suction-held by the robot arm 12, and the

wafer 2 is transported onto the holding table 3.
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of the protective tape 4 and the tape separating mechanism 30 are located at

initial positions, and the cutter unit 26 is located at a standby position

above the initial positions.

If the positioning of the wafer 2 is completed, the joining roller 33 of
the joining mechanism 9 of the protective tape 4 downwardly swings, the
joining roller 33 presses the protective tape 4 and, in this state, the joining
roller 33 rolls on the wafer 2 and the outer peripheral member 21 in a
direction opposite from the tape running direction, the protective tape 4 is
joined to the entire surface uniformly, and the protective tape 4 is also
joined to the surface of the outer peripheral member 21. If the joining
mechanism 9 of the protective tape 4 reaches the end position, the joining
roller 33 moves upward.

Next, as shown in Fig. 3, the cutter unit 26 downwardly moves to a
protective tape cutting position, and the cutter blade 35 sticks into and
penetrates the protective tape cutting groove 22 of the protective tape 4.
Herein, the cutter blade 35 which has penetrated the protective tape 4 is
stopped at a predetermined position (height). The cutter blade 35 which
has stopped at the predetermined position moves along the outer
circumference of the wafer 2. That is, the cutter blade 35 cuts the
protective tape 4 along the outer circumferential edge of the wafer 2.
Herein, since the width of the protective tape cutting groove 22 1s 1 to 10
mm, preferably 3 to 8 mm, more preferably 3 to 5 mm, the protruding

amount of the end of the protective tape 4 closer to the outer peripheral
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member 21 from the outer peripheral member 21 toward the protective tape
cutting groove 22 can be suppressed, and it is pbssible to prevent the
unnecessary tape closer to the wafer 2 from rubbing against each other upon
cutting of the protective tape 4. Therefore, generation of particles caused

- when the unnecessary tape rubs can be prevented.

After the protective tape 4 is cut, the cutter unit 26 moves upward
and returns to its standby position.

Next, the unnecessary tape separating mechanism 30 moves on the
wafer 2 in a direction opposite from the tape running direction and, in this
state, the unnecessary tape separating mechanism 30 winds up and
separates the unnecessary protective tape 4 which has been cut out on the
wafer 2.

If 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 their initial positions. Herein, the unnecessary
portion of the protective tape 4 is wound around the collecting bobbin 37 by
the winding roller 16. At the same time, the protective tape 4 is unreeled
from the tape supply unit 5 together with a given amount of release liner 6
and, when the protective tape 4 passes through the releasing mechanism 7,
the release liner 6 and the protective tape 4 are released from each other.
With the above operation, the series of operations of joining the protective
tape 4 to the surface of the wafer 2 is completed.

As described above, according to the present invention, the

protective tape is joined to the wafer and the outer peripheral member
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disposed around the wafer and, then, the protective tape is cut. Therefore,
the section of the unnecessary protective tape and the section of the
protective tape joined to the wafer do not rub against each other, and the
frequency of generation of particles caused by friction can be reduced.

The present invention may be embodied in other specific forms
without departing from the spirit or essential attributes thereof and,
accordingly, reference should be made to the appended claims, rather than

to the foregoing specification, as indicating the scope of the invention.
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What is claimed 1s:

1. A method for joining a protective tape to a semiconductor wafer,
comprising the steps of:

mounting a semiconductor wafer, which has a surface with a pattern
formed thereon, on a holding member;

jolning a protective tape, which protects the pattern, to the surface
of the semiconductor wafer and, also, to a surface of an outer peripheral
member disposed around the holding member; and

cutting out the protective tape along an outer circumference of the
semiconductor wafer, wherein

the holding member and the outer peripheral member are disposed
on a holding table, which holds the semiconductor wafer, so as to be adjacent
to each other, and

the outer peripheral member is formed from a member which is

different from that of the holding table.

2. The method according to claim 1, wherein
the surface of the semiconductor wafer is substantially same as the
surface of the outer peripheral member in height when the semiconductor

walfer is mounted and held on the holding member.

3. The method according to claim 1, wherein
the outer peripheral member and the holding member are disposed
s0 as to be adjacent to each other with a gap of 1 to 10 mm provided

therebetween.
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4. The method according to claim 1, wherein
the holding member is heated and, also, the outer peripheral

member is cooled.

5. An apparatus for joining a protective tape to a surface, on which
a pattern is formed, of a semiconductor wafer, comprising:

a holding member for holding the semiconductor wafer;

an outer peripheral member disposed so as to be adjacent to the
holding member;

a protective tape joining mechanism for joining the protective tape to
the surface of the semiconductor wafer;

a protective tape cutting mechanism for cutting out the protective
tape along an outer circumference of the semiconductor wafer; and

a separating mechanism for separating an unnecessary portion of
the protective tape from the semiconductor wafer, wherein

the holding member and the outer peripheral member are disposed
on a holding table which holds the semiconductor wafer, and

the outer peripheral member is formed from a member which is

different from that of the holding table.
6. The apparatus according to claim 5, wherein

the outer peripheral member is formed from at least one or more

members.
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the holding member and the outer perlpheral member are disposed

s0 as to be adjacent to each other with a gap of 1 to 10 mm provided

therebetween.

8. The apparatus according to claim 5, wherein
the holding member is configured to suction-hold the semiconductor

wafer.

9. The apparatus according to claim 8, wherein

the holding member is formed from a porous member.

10. The apparatus according to claim 5, further comprising:
heating means for heating the semiconductor wafer held on the
holding member; and

cooling member for cooling the outer peripheral member.
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