DOUBLE- FACED ADHESI VE TAPE JO NI NG METHOD AND DOUBLE- FACED ADHESI VE TAPE
JO NI NG APPARATUS BACKGROUND OF THE | NVENTI ON [ 0001] (1) Field of the

| nventi on [ 0002] This invention relates to a nethod and apparatus for
joining a doubl e-faced adhesive tape to a substrate such as a sem conduct or
wafer. [0003] (2) Description of the Related Art [0004] In recent

years, a sem conductor wafer (hereinafter, appropriately referred to as a
"wafer") tends to be thinned. Accordingly, in order to conpensate for

rigidity ohoUsL EhSEYVASHENIVICEASE DONSHEG MISTRORAAKNDIDOUBIIBFRCEELSS, 2
support substrate, such as a glass plate and a netal plate, that is forned

into the sanme shape as t%}ﬁ%T%%ggF@émwﬁ@e of the wafer via a

doubl e- faced adhesi ve tape. or jolning the support substrate
havi ng the sane shape as the wafer to the surface of the wafer via the
doubl e-faced adhesive tape, the doubl e-faced adhesive tape is firstly

joined to the surface of fh T upport substrate is
joined to the wafer via t%@%&%@%ﬁmﬁﬁ)e havi ng t he waf er
joined thereto. For instance, such as apparatus applying adhesive film

j oi ni ng appar d00@&1]i(3) Bighefche veapiorar at us for joi ning the doubl e-faced
adhesi ve tape to the surface of the wafer. See Japanese Patent Publication
No. HO7-1955270002] This jndedEin 18jaéesith iagadthed arpl appexatusfior jeminabl e- f aced
adhesive tape pre-cut in advance in a wafer shape are joined and supported

onto a | cwbkahcddeddhtspetapt t@h weiatranisaclyal ssdnticérelumtoanwvatieri gi nal nmaster tape
for supply of the double-faced adhesive tape. The original naster tape is

feed out from[@mg]g'ggj)@@ﬁ aBs betheldte®Arti ch the tape is wound in a roll
form and is guided to a l?nife edge. Then, the original naster tape travels

form ‘and is | _ iginal mster tape travel
doubl o-faced JUREH acantsety, s3I R B0 R (iR pBRprtf RIS, 0o '
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separati opn speed. . Y
P tﬂe wggar under processing such as a back grinding process, a support substrate, such as a

glass plate and a metal plate, that is formed into the same shape as the wafer is joined to a
surface of the wafer via a double-faced adhesive tape.

[0005] For joining the support substrate having the same shape as the wafer to the
surface of the wafer via the double-faced adhesive tape, the double-faced adhesive tape is
firstly joined to the surface of the wafer. Thereafter, the support substrate is joined to
the wafer via the double-faced adhesive tape having the wafer joined thereto. For
instance, such as apparatus applying adhesive film joining apparatus is adopted as
apparatus for joining the double-faced adhesive tape to the surface of the wafer. See
Japanese Patent Publication No. H07-195527.

[0006] Specifically, pieces of the double-faced adhesive tape pre-cut in advance
in a wafer shape are joined and supported onto a long carrier tape at given intervals to
form an original master tape for supply of the double-faced adhesive tape. The original

master tape is feed out from an original master roll on which the tape is wound in a roll



[ 0007] The pieces of the doubl e-faced adhesive tape on the original master
roll used for the conventional apparatus are intermttently joined and
supported onto the carrier tape to be wounded in a roll form Consequently,
the original master tape is to be wound in a roll form having different

t hi cknesses between a portion with the piece of the double-faced adhesive
tape and a portion with no piece of the doubl e-faced adhesive tape. As a
result, non-uniformw nding of the tape may occur during a transportation
process en the tape, is N fig R reover,
when t he ?% andls %ﬁed {o afkn?f‘e e‘?l#%: ﬂ&f"g{eyoﬂ%rl]glatﬁgﬁ teapg ér velk Q&@l@lg]beﬁ@

sufficrently wound up,” t ornms into a cone

shape when s in th rat us. cordingly., t 1 during
t ranspor tfr%]\dﬁ‘gha‘a‘fw’cﬂhg’eg&?%ieﬁg‘l" rﬁéﬁgﬁn{lﬁg% gl&en@aégﬁﬁ%?&t%ﬁg?%&g%i ses a
probl em as under. That is, the substrate gnd the piece, of thﬁ hdoubl e-faced
adhesi ve tepgrspfaies diog the sries tane 8t theknifs ofgs [ TdIeTePRI2I60 815°F ShthCuhi ch | eads
to joining of the piece of the double-faced adhesive tape to the substrate
with | owsloublecfacesiadhesive tape is[to b 9insboctho svrfacg e theevaisr @‘B’? BRYSRR} 2ar i se as
under. That is, when the tape is wound up too tightly, a step between an
edge of tspeeduyacieronized toen shpatakien fpesdd adhesi ve tape and the carrier tape
may be pressed against the |amnated carrier tape and the piece of the
doubl e-faced gdpeRI MR fieRs of thc@egblevihedi ad@esivdriapt omthe ariginal mestee ralf

i npressions therein [0010] Particularly, the doubl e-faced adhesive
tape has &e%?drﬁffe BAREA R haMatands A6 Bﬁéﬁﬁi&éntgﬁjoﬁfeﬂ\é.hd Séhofted dnrOhesi ve

surface to be joined to the carrier tape and on an opposite adhesive

sur face (Lakec 8 B8 wunlBFin 38R Tblm O3kl (FRBREAUPRM Y tabl1R 19bE O nal

mast er tape Ifference 1n thickness between a portion with the piece

of the doubl e-.f ac adhesi ve..t.ape, and a ' 1.5 D . -

adhesi ve ‘%’J‘ﬁﬁ@.m?ﬁ fOWﬂ@V%%‘ﬁgi%ﬁg%a%ﬁ?sg%ﬂéﬁ“ﬁ%P“ %\%élglgﬁ& lg{g@gk’%c%%?o ling up
the original master_tape. SUMMARY OF THE | NVENT, 0Q111 This

| vent | orfiovhls BE AR a8 RUBOINOHE b BEEe B 0 Avblpfacrl pAREI RS ang
its primary object is to provide a nethod and apparatus for efficiently

j oi ni ng t4s aresulbstonamifosmpngding of thedapaay SF<HE HHRL 2 HRBSROGPUPHPIPCSSshape of

t he substrate [0012] This invention discloses a nethod of joining a
doubl e- f aglksh the bepsiismottsafieiantlyavasmdsipr at e. The net hod i ncl udes the steps of
feeding out an original master tape froman original master roll, the

original nast eodsiPoRRvVENYhen thengpciamoi arffitiapdy woohd g thotwge deobhe- f aced
adhesive tape joined thereto; half-cutting the doubl e-faced adhesive tape

i N advancgid PcddSheRI Whe set #Pfle Whdtats.C UA&ddwngl@,nﬂneltaﬁeawpyagﬁ@smﬁngs pondi ng
shape to the substrate; separating the doubl e-taced adhesive tape cut out

2 SO O R i s s e

adhesi ve he "su rate t l'1ig and fol ding back the

[ t .havi ' f th - ' . '
cubst  at ol ip e Pl Be Blost OF e URBE pACRIBUERRY BetiBRT el
t he doubl e-faced adhesive t  jn th bst h f i
{ape. _ando6i iAo BTEABST AR SHSh LA B SUHEE HoNGPIESF BL0S BUREAreE  ape to

the substrate relatively noving at a speed synchronized to a separation
speed. adheSiV?tMQfB]thA@BW%‘QRHPWW%CWé‘%Od, the original master tape
having a uniformthickness is rolled. Consequently, a pressure due to
rol 1ing up nay[0Be9kMprdorer, amdthenprbylemonay stigefagsndert That is.cieen tp tape isphen
the original master tape is rolled up insufficiently

wound up too tightly, a step between an edge of the piece of the double-faced adhesive

tape and the carrier tape may be pressed against the laminated carrier tape and the piece

of the double-faced adhesive tape through winding, which may occurrence of impressions

therein.



as in the case of the original master tape provided with pre-cut pieces of
t he doubl e-faced adhesive tape on the carrier tape, reduction in accuracy
of joining the tape and serpentine follow ng turbulent winding in
transporting the tape may be suppressed as conpared to the conventi onal

met hod. [ 0014] Mbreover, even when the original master tape is rolled
up tightly, no inpression by the edge of the piece of the double-faced
adhesive tape cut into the substrate shape is applied on the | am nated

pi eces of the @oyf Bafiafat, aRabiembaPfihesive tapk B8 2hiGOp RGN @Mkl 1N the

f oregoi ng net hod, 'when theé substrate is a sem conductor wafer and back

grinding geé?rgﬁ,g Lsgﬂrﬁﬁqem %u? F%lgegigg Eg.ﬁﬁe(featb %e gﬁgg(ﬁfontﬁg chifiet ﬂﬁe SPBR bl

substrate prece 0 -face eslive tape, variation in

t hi ckness _of .the,wafer to r.ound be su ed-th due to
the st epsoPBVSI%‘?ﬂﬂilh@‘é? ce ?f%r?o“fl&gfg?'%y PRY ngn,%{r%t%.é g%oulﬁ%{eg g@;{%@ adhesi ve
tape is fed oyt fromthe orjginal nmaster roll, and cut into the substrate
shape t o BEiRAhMASHT tapehipza Q‘rﬁgeffélcééfb ?%&WWWW%W& tYRGET &-FAced
adhesi ve tape having the separator |am nated thereto may travel to the

kni f e edg@ugletﬁﬂmﬁ adhgsivietape Betha pagioswittheo deyble-faced adhesive tangpe Thig, the ner
wor ds, the doubl e-faced adhesive tape may be guided to the knife edge under
a proper fprrgningproldaaiwillowtably deouoin mdihgeunt tbabrigmabmastentapand f | oati ng of
the separator fromthe piece of the double-faced adhesive tape. As a
result, the piece of the doubl e-faced adhesive tape with the separator may
be separated with the knife edge and joined to the substrate whil e being

properly pressed with a joi ni ggMIARY OF THE INVIESQIOGN Moreover, in the
foregoi ng nethod, the cutting nenber is preferably a Thonson bl ade havi ng

an annul ar_cutjphipg A9fERMoPERIREN haBORIARed (NthedRbb et AfaiAUIBYE, Ve tape

on the carrier-tape to cut t esive tape into

substrat e _shape. . [.0018 n.t beS.: ed for

subst r at e@ailﬁ ARG eéﬂg%oeé{o% %&g%%ggﬁq%ﬁreﬂcfg%%@%%ggg‘g lgglﬁetglave t ape
havi ng a correspqndi.ng shape thereto may. be hal f-cut accurately within an
ext r enel ysugﬁﬁ?t? 1 8%‘1%1‘6%@“785 aflhesiye tm@ﬁ'\?@{{n?‘f e\ghaé’fa oﬁﬁ-,,eesuﬁm% of Thonson

bl ades each corresponding to the substrate shape are prepared i n advance,
and a cutting [9pEeThis invepiiedisrloses aseatherboideinipg ndepbierbced adhesivs tane
processed. Accordingly, the piece of the double-faced adhesive tape

cor r esportdiarsgbstoites arTheusetbubmchueethestops b€ feedingsat ampagighl roagter tapp

[0019] This invention also adopts the configuration as stated belowto
acconpl i shors ufi lorighiabmiasterTiod] therigital makteyapt having ik $algomeserdapeddnd-thaiced
adhesi ve tape joining apparatus for joining a doubl e-faced adhesive tape to

a substr gbgy ddille-BRPARMIFveith jHHRE tlﬂarét@ﬂﬁﬂﬁblﬂﬁh%tﬁé!ﬂohblfe%ceﬁilmwwl9 from
an original master roll an original naster tape having the |ong

doubl e- 46 seinalERC & HARRILUBNFEH chifind nleifer BA¥iRk BeofrdifbniiRl BRhebET of O
a tape traveling guidance mnec anlsmfcor ravel 1 ng the original "master tape
fed out fyrom.the tape supg@ly,unit i r L.on path
and out dihg “husist FRrREHE Hiciaible iR RedvEhrP ol SR Tnb SANBREN Bhbe
mechani sm for, hal f.-cutting, the doubl e-face dhesi ve .t gpe he carrier
tape i nt g R SHEHTERIEPSs AR @llaﬁgﬂl?ép%lﬁﬁéfaaf? ?fﬁﬁé}?f?éﬁpﬁé%a‘%é?ﬁ%# of the
kni fe edge to forma_ piece of the doubl e-faced adggcsﬂ' ve tefgpe; t.ape
separ at i dravebiemand foiding backdha Fatienigpe hevias aprese ohthedlonblsdfassdadngsive cut out
into the substrate shape fromthe carrier taPe; a joining table for holding
t he substtap ie;thasubsiyhte shapedppledriberetmivitinafkaviferedatd sepripterfopieerefithe j oi ni ng
table relative to the knife edge

double-faced adhesive tape in the substrate shape from the carrier tape, and joining a

separated piece of the double-faced adhesive tape to the substrate relatively moving at a

speed synchronized to a separation speed.



at a speed synchronized to a tape traveling speed; a tape joining nechani sm
provided with a joining roller for pressing against the substrate on the
joining table the piece of the double-faced adhesive tape in the substrate
shape that is separated fromthe carrier tape through fol ding back and
traveling the original nmaster tape with the knife edge; and a carrier tape
collecting section for collecting the carrier tape fromwhich the piece of
t he doubl e-faced adhesi ve tape i s separated. [0020] According to this
confi gurati on[0013§ Axcogiingato thiastathod, Hpeorigiohl ouaster tapmbeniagaapéosappl y unit
travel s along a given tape transportation path and is guided to the knife
edge. ThehitRREs RIBHEN! CEBEARIEMNIRESuRItU tb helidpup reyfeeppliatidtimty t ape
on the carrier tape into a shape corresponding to the substrate shape in

the cour 3¢, Qfif ARG tid BPS POrthAl Wheh thEkeighiPRiasiepapéais olleds haofficiandgpar at es
fromthe carrier tape an unnecessary portion of the double-faced adhesive

tape havéggﬁhtg%agei o%ccﬁé or?éinﬁl%as%}lf eeﬁrt)fiﬁg&iw?tﬂ SoiSibRR 8f féldofble-théwar ef rom

and col | he porti onY Thereafter, e oridginal ‘master tape travels and

is fol ded back at the knife edge., Here j . =

adhesi ve 3aFLVeiape ‘i“hﬁ’ﬁ T &S eflg‘ftg’nsfﬁaa%%??‘g} @gg’é‘?{ ftdé‘lg’Fafprg%ir{ng)tE ﬁg&gglr%ri er
tape, and is pressed against, the substprate on tFe ‘eroi ni tc%pnl %rfq(g j oi ni ng
with the fplowmgdubBlenbVInding infegsponiing, he tapsmay,be Suphroscd a3 (o8 he carrier
tape fromwhich the piece of the doubl e-faced adhesive tape is separated at
t he kni f dhecywentiorabingd@dback, and thereafter travels on a given
transportation path for collection. Accordingly, the apparatus may suitably
perform the fdoebtjiMgrevetrhedn when th odgingl masterdapeds pelledipeightlyo’P t hat bot h
t he foregoing general description and the follow ng detail ed description

are exenmhfraésion by ekotdpal te/pietucblahedoutie fided adlesiye dapiecht into theer
expl anation of the invention as clainmed. BRIEF DESCRI PTION OF THE DRAW NGS

[0022] Theparcosmaeyd dpplied axiteaaminttidaficdes of iialoubiedfatad qdhesivetmpe. f urt her
under standi ng of the invention and are incorporated in and constitute a

part of U1 S, SBREAGRHRAL Sk akbuaTbk TR soikbacisyent | on, and
| et o oh O9RRLOFLGHE Sl Al Ns KRl douhesdrsed it umd ope
Component PRt PRtsTlpa e pee b gsioubRoRreL s it BB ORH AR de
Vi ens eactﬂe ?Ng(t?gr\li t(? ge %%;3 Elia?rr{)se s%{apr%ssed that occurs due to the steps by impressions.
[0016] Moreover, the double-faced adhesive tape is fed out from the original

master roll, and cut into the substrate shape to be guided to the knife edge. Accordingly,

the cut double-faced adhesive tape having the separator laminated thereto may travel to

the knife edge without largely bending of the original master tape. In other words, the

double-faced adhesive tape may be guided to the knife edge under a proper joining

condition with no inadvertent separation and floating of the separator from the piece of

the double-faced adhesive tape. As a result, the piece of the double-faced adhesive tape

with the separator may be separated with the knife edge and joined to the substrate while

being properly pressed with a joining roller.



tsgg'?i g:}e-[cggzgecgam sm [0027] Figure 5 is a plan view of a tape joining
s a side Viem} f'gﬁre.G.'S a plan view of a joining table. [0029] Figure 7
"t the taoe Loipi the joining table. [0030] Figure 8 is a perspective view
Ui ene each SLgkpkggoggf;LQ”- [0?31] Figures 9A and 9B are schematic side
. . lons of joining a doubl e-faced adhesi
[0032] Figure 10 is a side view of ~Taced agnhesive tape.
: _ a tape separating sectio
Figures 11A and 11B are schematic side views each sﬁomﬁng ogérg??§ﬁ£ of

separati ) ¢

0 O W RS e o
Thomson blade having an annular cutting edge for pressing against the double-faced
adhesive tape on the carrier tape to cut the double-faced adhesive tape into the substrate
shape.

[0018] When the Thomson blade is adopted for substrates in various shapes, the
piece of the double-faced adhesive tape having a corresponding shape thereto may be
half-cut accurately within an extremely short period of time. Moreover, two Or more
types of Thomson blades cach corresponding to the substrate shape are prepared in
advance, and a cutting blade is replaced in accordance with a substrate to be processed.
Accordingly, the piece of the double-faced adhesive tape corresponding to various
substrates may be formed through cutting.

[0019] This invention also adopts the configuration as stated below to accomplish
such object. That is, this invention discloses double-faced adhesive tape joining
apparatus for joining a double-faced adhesive tape to a substrate. The apparatus
includes a tape supply unit for supplying from an original master roll an original master
tape having the long double-faced adhesive tape laminated to a long carrier tape joined
therefo; a tape traveling guidance mechanism for traveling the original master tape fed
out from the tape supply unit along a given tape transportation path and guiding the
original master tape to a knife edge; a tape pre-cut mechanism for half-cutting the
double-faced adhesive tape to the carrier tape into a substrate shape on the tape
transportation path in front of the knife edge to form a piece of the double-faced adhesive
tape; a tape separation mechanism for separating the double-faced adhesive tape cut out
into the substrate shape from the carrier tape; a joining table for holding the substrate; a

table driving mechanism for relatively moving tﬁe joining table relative to the knife edge



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [0035] One enbodi nent of this
invention is now to be described below with reference to the draw ngs.
[0036] Figure 1 is a schematic plan view of double-faced adhesive tape
joining apparatus according to this invention. Figure 2 is a side view of
mai n conponents thereof. [0037] The doubl e-faced adhesive tape joining
apparatus joins a double-faced adhesive tape for joining a support
?lﬁbst_rat.fe for reinforcement to a surface of a sem conductor wafer W

er ei naft et oo i YRLorkitlElo Ldpé RaRting spéll &tapéljdinindfthedhahismanevidednpl e of

a ced's 0 0'd avehing s t & lta in m nple of a

substrate. fgtap?, supp?y unltpl, a tgp% pre- (%)utJ mechani sm Z?ﬂand a tape
joining segtion.3 ar - ] d | s i | ' I n
the ' of SFALIE B Bt e hen it 58 shpalon MERHEL e  i n
section 4 is placed on the lateral sid ' | A Fi ) of the
'taptehj 0: fﬁfoi‘} 1851!@&?‘11 f’g]!]i‘e%‘.’e ﬁpF 8?1{516 alﬁ%‘iaieas?%{’% ?’%F\iéé%g&[r%t?{i %ﬁ%@gtc?%%{v Eapiés pl aced
I n e left-right direction (a vertical .direction .i.n.Fi e.l) as_to face
t owar d tHbroslabgol}i@igrhaﬂga%%%‘f ﬁga’f’a%g‘?ﬂénqsgﬁiapgé’ﬁ ‘&F:“ﬁﬁés%% %§a4. The
apparatus has such basic configuration as above. |n addition, a e
travel i ngagisrdepecellnginigertion fos geliecting ther@gaerigna méi&’ddhthﬁll??‘?fg O%g{él er, is
configured fromthe tape supply unit 1 to the tape joining section 3.

%0?8] Asionbhrvfacédadhiesjue tap2 js tcparatedpe supply unit 1 feeds out an original
ster

[0020] According to this configuration, the original master tape fed out from the
tape supply unit travels along a given tape transportation path and is guided to the knife
edge. The tape pre-cut mechanism half-cuts the double-faced adhesive tape on the
carrier tape into a shape corresponding to the substrate shape in the course of tape
transportation. The tape separation mechanism separates from the carrier tape an
unnecessary portion of the double-faced adhesive tape having the pieces of the
double-faced adhesive tape cut out therefrom, and collects the portion.  Thereatter, the
original master tape travels and is folded back at the knife edge. Here, the piece of the
double-face adhesive tape cut into the substrate shape is separated from the carrier tape,
and is pressed against the substrate on the joining table for joining with the joining roller
provided in the tape joining mechanism. The carrier tape from which the piece of the
double-faced adhesive tape is separated at the knife edge is folded back, and thercafter
travels on a given transportation path for collection. Accordingly, the apparatus may
suitably perform the foregoing method.

[0021] It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory and are intended to provide

further explanation of the invention as claimed.



tape T froman original master roll TRin a roll form The origi
Eﬁpe T is guided on a given tape path via the tape pre-cut ?relcg:azﬁlsmngstgr
e tape joining section 3. [0039] As shown in Figures 3 and 4, the
;)Llagl galj_ master tape T is forned of a carrier tape ct having a’larger wi dt h
than a dlt ﬁrrztse: hce)fcgr\r,\?];(rart\z;\é)gngt at ﬂO;Jb| e-faced adhesive tape t having the
( . ined to each other. Th
doubl e-faced adhesive tape t itself ?s ?(r)(ran{agl ?ﬁrou h joi ni .
_ _ oinin
gndone_ aﬁhesl ve surface dleEquESIDMONOETdiEJDIReA?WEJéQE adﬁegi \s/gp?;gteor >
ody ti having upper and | ower adhesive surfaces. [0040] As shown in Figure

2, the tape prlgg%_tjtﬁé%%%ﬂ' St drg%#,eﬁhiahramacm@mmbvigeaémﬂaere, a bl ade

hol der 7, and iving cylinder e ta i

. ) aer pe supporting table 6 is fixedl

provi ded as, to recei.,e th L . : it ; i y
. A £ R itute @mpiagtlof

transport‘é’ée‘fSFaﬁmntgr?g\ﬁberlPﬁi&% rrgsglt?éelg1 rg}ol QI'(IRI@1 Tﬁ-gobl an@hol de?hl‘;h?ts o

arranged as to move upward,and d FROddscigh

-llo-lhgdg“h \é:Sdﬁ’giléi;y‘?ﬁgimgaq?mgpa\ﬁe@gsdok‘a@%\iﬂje tﬁ%rﬁb ggjégte ﬁ%fjgy 7 téﬁgl?g ;jltr?gl/\g '? he
upwar d_ an [

supporteobw?ﬁoaixnlailu@egd%ié@ﬁgf}{qu@ %gb Lrg\(/)gl] The biade folder 71

[0023] Figure 1 is a plan view of double-faced adhesive tape joining apparatus.
[0024] Figure 2 is a side view showing main components of the apparatus.
[0025] Figure 3 is a perspective view showing main components of the apparatus.
[0026] Figures 4A to 4C are schematic side views each showing operations of a
tape pre-cut mechanism.
[0027] Figure 5 is a plan view of a tape joining section.
[0028] Figure 6 is a plan view of a joining table.
[0029] Figure 7 is a side view of the joining table. |
[0030] Figure 8 is a perspective view of the tape joining section.
[0031] Figures 9A and 9B are schematic side views each showing operations of
joining a double-faced adhesive tape.
[0032] Figure 10 is a side view of a tape separating section.
[0033] Figures 11A and 11B are schematic side views each showing operations of

separating a separator.

[0034] Figure 12 is a schematic side view showing operations of separating a

poorly joined double-faced adhesive tape.

DESCRIPTION OF THE PREFERRED EMBODIMENTS



upward and downward while maintaining a horizontal attitude. Mreover, the
bl ade holder 7 is biased upward in a given standby position through a
return spring 10. The bl ade hol der 7 has an annul ar Thonson bl ade 11 on a

| ower surface thereof with a corresponding contour to the wafer to be
processed. [0042] The driving cylinder 8 is attached vertically on a stand
13 fixed via a strut 12 on the tape supporting table 6. Mreover, a plunger
8a projects downward to contact a shank 7a projecting froman upper surface
of the blade Mﬁ?b&mﬂ%ﬁﬁﬁ&ﬁ oftHioinwentivgeis new tapadesitibed belaWpyiEl i s
applied to th | ade hol der 7 to nove the driving cylinder 8 downward. At
this tinme,.the T : de 11 is pressed against the original master tape
T on ther?%ﬁgc%ﬁggg?ﬁﬂ?gsfable 6. In this enbodi nent, four driving

cylinders 8 ar ched .al a&rﬁd LYEN 6k bf HoEHs-enee adliesB@uaie joirfieg val s on
t he stand 13. ﬁo%ﬁ%ﬁiﬁags S (t:)lg 1Ial?ln Figures 2 and 3, the tape joining

section3 includes a _w de _knife edge g GRS Main¢bepbiants ape

col | ect i MgPaamsagiprdins t%ﬂ?%lﬁlé(e?}boﬁ'tilrﬁne %gsn%‘]%lggi ng mechani glr?] 16, a carrier
tape collecting section 17, a joining roller 18, and a joining table 19.
The wi de theredle edge 14 fol ds back and guides the hal f-cut original master
tape T transported fromthe tape pre-cut nmechanism 2. .The .unne ary
adhesi ve tape [0037]e”ﬂteidwgblﬁe’@9¢£4ﬂhfﬂvééﬁﬁ8ﬂ%i9’é’§ PR Sﬁﬂgsﬁsmé%ng%&gﬁl ects a
band- shaped doubl e-faced adhesive tape tb that renmains agfound the cut-out

pi eces t aydpbsiléRpd Grbinifgrcegppadiselsate fonpinforremeghio feC¥ti fe edge 14.
The tape position nmonitoring mechanism 16 is |ocated above the knife edge
14. The capfib&idub@P®ate W agdrtingfiaedmphyefctroditndsa liyafendV doVhigh isonehe

carrier tapes ct folded back downward with the knife edge 14.éThe j oi ni ng
roller 18 f§ UPR&ApeSIuSlylinel, d tapetprp-cof methanioni 2,.angddedel4. The

j oi ni ng t%’bﬁﬁ@%%@é}gnged pbeI ggvyi he knife edge 14 as to reciprocate

hori zonta) Ly. . 2[.00 T 84 ESRaEudAl Gsdevitort @pthedefidright i ng secti on
15 separaP@§n$F%ﬂ??ﬁég%éé%?gggﬁggg ct th%ﬁﬁnnecessary doubl e-faced adhesi ve

tape tb remai hi ng_around e cu | e i Pisfpdeed oadiesi ve tape
in the maﬂ’é?Ct’@Hé’bglguFﬁT@oqftéﬁ%ﬁPagﬁgé }gta%’gs‘gga%értg%ssgort rrgl | er go, and. wi nds

up the unnecessary doubl e-faced adhesi.ve tape . a ' bobbi n
21. Accor Hiterel syde Ehrourper ga i ‘tg&%etdlgr‘)%tﬂbeptgpel“%ﬁ%lvg ﬁ%%ﬁéo’ ' p%g%{elgtg‘gdsg?tet he

doubl e-faced adhesi ve tape renmainin n.the. carrier tape,;ct..\ .
separ at or trasspgtibtii@dsaction 5 is placed in thegleﬁ-ngtht 811'6&1011 (a vert1cgled1?etct1¥\d1 M‘F 1%91%

1) as to face toward the tape joining section 3 and the tape separating section 4. The
apparatus has such basic configuration as above. In addition, a tape traveling guidance

mechanism, such as a feed roller and a guide roller, is configured from the tape supply

unit 1 to the tape joining section 3.

[0038] As shown in Figure 2, the tape supply unit 1 feeds out an original master
tape T from an original master roll TR in aroll form. The original master tape T is

guided on a given tape path via the tape pre-cut mechanism 2 to the tape joining section

3.
[0039] As shown in Figures 3 and 4, the original master tape T is formed of a

carrier tape ct having a larger width than a diameter of a wafer W and a double-faced

adhesive tape t having the same width as the carrier tape ct that are joined to each other.



the knife edge 14. [ 0045] The tape position nonitoring nmechanism 16
detects one end of the piece ta of the doubl e-faced adhesive tape in a tape
width direction (the left-right direction) that is cut out into the wafer
shape, and front and rear ends of the piece ta of the doubl e-faced adhesive
tape in a tape traveling direction using nonitoring caneras 22 and 23,
respectively. As shown in Figure 5, the nonitoring caneras 22 and 23 are
supported on novabl e brackets 24 and 25, respectively, thati[o méé%gﬁl:]i nearly
in a screw fee n bk PRSI is Thoedetitongh griniag laHERaTalor & d front
and rear eﬁﬁdﬁ’“@?@%@%@gﬁg&?&bg? t he doubl e-faced adheds%}? tape may be

obt ai ned t hroqugh det er m nj _fhadiddhesiverdape ko BMHSURICL t he

pi ece taaéhe%‘YF‘es‘Hg‘ﬁf)ﬁg??t%%%v%gg\é?\(}gﬁ%ape has been detected. Obtai ned
information is sent to a_.controller. [ 0046] As shown in Figure 2, the
carrier ta}déo‘é’éﬂfidé’é%l?’?lﬂ“@é’gi'i on 17 drives to send the carrier tape ct

fol ded back up by the knife edge .14 with a nisfn 2 #dudek Adapet Up With a
col | ecti on bobi$0A0D4s Shownmffl%&?}ﬁfwa?ﬁvgﬁélp@%ﬁander 30 noves upward and

downward the joining roller 18. Accqrdj.ngl the d OiRj Qbb&iting &atié esses
t he upper syppbftageaatie 61 hiblage belder aag a?*:ﬁlé(ﬁl%“@{b‘f‘g‘?ffdace eg%ﬁ’res:p ge T %pe with

the separator that is separated fromthe carrier tape ct e tip end of
the kni f egedgeedifpgiien ab td feeeivp frorigingl Agteptape #&‘&EP‘%@“@\&‘F‘%& is

suction-held on the joining table 19 and noves_hori z%nt al ly. Ialeroemorvge
j oi ning 1 al | &bl f8RckhE Bfighial wiastey o)l TRy d sFheddadeipddsri/ ip @t 35 ni ng
mechani sm'in tﬁi S invention. [0048] The joining table 19 is novable

in the | Og}giﬂéﬁ%ldz{n@adow%%d ghdvelth@fpe dippesirigtable 6ThThe dsVingeYSRSHY Fn Fi gures

2 and 7, Tis longitudinal horizontally installed as to extend

under the knife edge,l4. j i7r)[hagﬂlba,l§|ﬂ@mgdémﬂudemcggemp@mdm r ear
directi on%‘o‘gﬁzﬁ@"g%}e I?f%l’}fo%%ét? noves in a screw feed manner along the rail

31 via a notor 32. Rails 34 are fixed in parallel on both sides of the
front-to rdewnw#fabl e board 33. A | eft-to-right novabl e board 35 is

provi ded that noves in a scr nner al RideSshatt 9\ak o mow®t Or, not
shown. I\/breover[,ﬂO‘%Hé[heé?l%detlE?-? qua Swg%?gﬁb%%rﬁg 5includes a j oi ni ng

tabl e 19 thereon. [0049] As shown.in Fi eb{: @8 Bladenber s 37
are arr anggsvaad aﬁ@dmwmmdt@lblféﬁet%%ay%@t%g &ﬁﬁ(ge'j g\lg ﬁl:eﬁg table 19 as to

move in and out toward the center of the table via a cyli . Thae
posi t i oni ngy|aEThie biaseF upwedsn agivsnstandpePeHR} (rotbdygtind il 14

blade holder 7 has an annular Thomson blade 11 on a lower surface thereof with a

corresponding contour to the wafer to be processed.

[0042] The driving cylinder 8 is attached vertically on a stand 13 fixed via a strut

12 on the tape supporting table 6. Moreover, a plunger 8a projects downward to contact

a shank 7a projecting from an upper surface of the blade holder 7, whereby a force

against upward refumn bias is applied to the blade holder 7 to move the driving cylinder 8

downward. At this time, the Thomson blade 11 is pressed against the original master

tape T on the tape supporting table 6. In this embodiment, four driving cylinders 8 are

attached along a given circumference at equal intervals on the stand 13.

[0043] As shown in Figures 2 and 3, the tape joining section3 includes a wide

knife edge 14, an unnecessary adhesive tape collecting section 15, a tape position



waf er Wplaced on the joining table 19 at four points toward the center of
the table, thereby positioning the wafer Won the center of the table.

[ 0050] The joining table 19 includes at the center thereof a suction pad 38
havi ng an upper surface fornmed as a vacuum suction surface. As shown in
Figure 7, a cylinder 39 drives the suction pad 38. The suction pad 38 is

i nterl ocked wwth a notor 40 via a belt to rotate about a vertical axis P

t hrough the center of the joining table 19. [0051] A 'oining

i nspect i g, iReRs MeeRAdIn 16, Postitd tapecblEotingsdctien fi 6 aloHyng @éﬂeél §gndfne
joining inspectron mechanism 41 has a pair of nonitoring cameras 42 for

moni tori al Thi (S Rfeasase 19 foldhBackaidrguites thedel ot opigisial i onal
devi at i oﬁgigﬁjgtd[h@gg?'ece ta of the goubl e-faced adhesive tape relative to the

waf er Wand_ finishjin k1 théfage@e. ofTHeh@npdessey t a of t he
doubl e-f£@§T§Wi#%%p§§%%ﬁ%§&§?p%’g?g‘?ﬁt [0052] As shown in Figure 1,

t he substrate transport.ati on s ' h Ol ESNRG batlishapgdobot 43
novabl e HERFIGHIER? P@?ecgfﬂ%s%c&%ﬁ?%hg&%t?%nspor9§?Pgrrllasect ion 5 i n?:]II) udes

around thereof two or nore cagsettes C an 0 for cassette C
that are @bb—%‘%ﬁb&ﬂhﬁmﬁﬁm%bgﬁ re&lﬁ}\?ﬁﬁ?ﬁ%tﬁgg&sﬁ%&%&% ?af?%e 44 is provided

for the cassette Cinto which wafers Warior to joinin . e-faced
adhesi ve doubte-facedt alhiesize tapedn Haat ?ﬁil]%b’af%? g5 14 a@ﬁeﬁ%’ﬁ%é)g}wgn 'ngt%%i? er

support board 44 is for the cassette Cinto which.the waflers Wstib%ﬁ;t to
j 0 ni NG ofetHanistolibisdedaalobond Hsdinite edgpddt BhecamieadrpeP e RS TEY.
[ 0053] The transportation robot 43 includes a robot arm 45 t I s bendabl e

. hori zont alyls apGnd ebléctbhe chrficatapedictriolkied back doprreward [g&é‘qh the kni %éc}ggsl 4t a
free end thereof a suction section 45a in a U-shape with an upper_ surface
thereof fofIRehiAS réllcy 38 YAU%s Seaf rdippetiside cavard a tip of the knife edge 14. The
joining table 19 is arranged below the knife edge 14 as to reciprocate horizontally.
[0044] The unnecessary adhesive tape collecting section 15 separates from the
carrier tape ct the unnecessary double-faced adhesive tape tb remaining around the cut
piece ta of the double-faced adhesive tape in the wafer shape immediately after a tape
transport roller 20, and winds up the unnecessary double-faced adhesive tape tb onto a
collection bobbin 21.  Accordingly, the original master fape T having the piece ta of the
double-faced adhesive tape remaining on the carrier tape ct with the separator is guided to
the knife edge 14.

[0045] The tape position monitoring mechanism 16 detects one end of the piece ta
of the double-faced adhesive tape in a tape width direction (the left-right direction) that is
cut out into the wafer shape, and front and rear ends of the picce ta of the double-faced
adhesive tape in a tape traveling direction using monitoring cameras 22 and 23,
respectively. As shown in Figure 5, the monitoring cameras 22 and 23 are supported on

movable brackets 24 and 25, respectively, that move linearly in a screw feed manner.

Positional information on a lateral end and front and rear ends of the piece ta of the

i0



[ 0054] As shown in Figure 10, the ta [ [ [
/ , pe separation section 4 includes a
ggparaélon table 50, a separation tape supply unit 51, a separation roller
tabl2n50aizeggcgéionltapetcg!Ieftlng section 53. [0055] The separation
e longitudinal horizontally and verticall Speci fi

ﬁaggg?bgfoﬁgaig_F6 gz Frovidgd that noves via a notor 55 inyé Sgregi;gggly,

( Ils ocated | ongi tudinal horizontally. The sepa '
table 50 is held on the novabl e board 56 via a guide s%aft 57 ag [gtthe

verticall | i1t i i : b
| | bl T QA0S tab®fhag b6 bRinedatironBh detepnivingemovsment pesitian
separation table 50 as to transport the wafer W [0056] The sepatatiSL the

tabl e 51, .the seeﬁ)ﬁggi;' . Jo0td & ; :
: thé douldfhdell @disepartaid lms beapdeteded.
section é@leé?gwprow dﬂggabﬁ a framambl ate 59 fi i;gdmabove :pg? ﬁqejedo?\c;l o

?ggggaghﬁj g§§%§#g$¥%ﬁﬂgggéyﬁ1iggﬁgﬁkghe separation tape supply unit 51

through the separation roller 52r§)m an original rrgster roll HR to guide it
tape ht is gdﬁﬁj@ﬁﬂiﬁﬁﬁ? 2 e gl S e e S  ace
the carrier tape ct folded back up by the knife edge 14 with a roller 27, and wind it up
with a collection bobbin 28.
[0047] A driving cylinder 30 moves upward and downward the joining roller 18.
Accordingly, the joining roller 18 presses the upper surface of the piece ta of the
double-faced adhesive tape with the separator that is separated from the carrier tape ct at
the tip end of the knife edge 14 against the upper surface of the wafer W that is
suction-held on the joining table 19 and moves horizontally. Here, the joining roller 18
and the driving cylinder 30 constitute the tape joining mechanism in this invention.
[0048] The joining table 19 is movable in the longitudinal and left-right directions.
That is, as shown in Figures 2and 7, a rail 31 is longitudinal horizontally installed as to
extend under the knife edge 14. The joining table 19 includes a front-to rear direction
movable board 33 that moves in a screw feed manner along the rail 31 via a motor 32.
Rails 34 are fixed in parallel on both sides of the front-to rear movable board 33. A
left-to-right movable board 35 is provided that moves in a screw manner along the rails
34 via a motor, not shown. Moreover, the left-to-right movable board 35 includes a
joining table 19 thercon.
[0049] As shown in Figure 6, positioning members 37 are arranged at four points

along four sides of the joining table 19 as to move in and out toward the center of the

table via a cylinder 36. 'The positioning members 37 press an outer periphery of the

i1



[ 0058] The separation roller 52 is It
: positi oned bel ow the f
BgmLagfdt?ngrgeLhe fgparatifn table 50. A cylinder 61 nnvégnﬁpagﬁgeaﬁg 2
\ _ aration roller 52. [0059] The separati [
section 53 winds up on a collection bobbi D ararat| ape o bt
: _ n 62 the separation

?6628}e$hgpgarglthat is fed out fromthe feed roIIerp60, and EgFFegts It

oubl e-faced adhesi ve tape joining apparatus according to thié

i nvention is configured as above. Descripti i [
: L . ption will be given of '
oper at i ons .of . - J of @ series of
wafe 12eioA9nd Renidoublerd aded midite soward tlqeentep of i 1BUF;
waf er usﬂWJ rtWe‘; appar atqua vm?h reference to draw nlgqgj@ fﬂ?téog%li}‘ afﬁ ?Let e

substrate, t ' -
r obot 43%hg2€£§<gs?t5(tgﬁﬁéﬁn?:v§a?&tW%tﬁe & grakotabRr m 45 of the transportation

0 a given cassette C nount
1570 Tobl S R R Wy s
{Tansports he veter Watove Ui | o011 JGRL e ASubholh5nst  tone *
39 drives the suction pad 38. The suction pad 38 is interlocked with a motor 40 via a
belt to rotate about a vertical axis P through the center of the joining table 19.
[0051] A joining inspection mechanism 41 is positioned above the joining table
19. The joining inspection mechanism 41 has a pair of monitoring cameras 42 for
monitoring a diagonal circumference of the wafer W to detect positional deviation of the
piece ta of the double-faced adhesive tape relative to the wafer W and finishing condition
of a cutting edge of the piece ta of the double-faced adhesive tape (sharpness).
[0052] As shown in Figure 1, the substrate transportation section 5 includes a
transportation robot 43 movable horizontally. The substrate transportation section 5
includes around thereof two or more cassettes C and support boards 44 for cassette C that
are each movable upward and downward. The support board 44 is provided for the
cassette C into which wafers W prior to joinirig of the double-faced adhesive tape t are
inserted and housed in a stack manner, and another support board 44 is for the casseite C
into which the wafers W subject to joining of the double-faced adhesive tape t are
inserted and housed.
[0053] The transportation robot 43 includes a robot arm 45 that is bendable
horizontally and rotatable in all directions. The robot arm 45 has at a free end thereof a

suction section 45a in a U-shape with an upper surface thereof formed as a

vacuum-suction surface.

12



[0062] The joining table 19 has the suction pad 38 projecting therefromin
a standing state. The robot arm 45 tenporally places the transported wafer
Wto the suction pad 38. The robot arm45 retracts fromthe joining table
19. The suction pad 38 noves downward to place the wafer Won the hol di ng
table 19. [ 0063] The wafer Wis placed on the joining table 19, and
then the positioning nmenbers 37 on the four sides each nove toward the
center of the table to position the wafer Won the center of the table. The
vacuum punp, @543 ihowdRE Fades 10y thétaph sepasdtiom seetins iricbiesia 52PaER®Pe t o
suction-hold the wafer Won the joining table 19. Thereafter, the joining
table 19 i iR 5P OB idpamiioheblter S2handt mgepajatipmiapg sect i on
3. [t%gég?’%j%g%@g%gsg?lgyﬁt mechani sm 2 as shown in Figure 4A, the
Thomson bl ade. 11 is |ocated above the tape support board 6 in a standby
posi ti on.cog‘ﬁ‘g’r{’,gsfﬁtzondﬁvi ng cylinder 8 operates to nove the bl ade hol der 7

downward due F{ﬁgﬁslgﬁﬁcﬁe@%ﬁéﬂ gqtbheg?(? {sqﬁoga%fﬂ%n%ﬁ:u&iﬁ%ﬁ hof Lot RId Veatiddllyt 0

press the Tho he origin master tap€ T stopping on
the tape support board 6. Here,.as showy in Fi 4 0] v lpQigder 7
has IomerSpemﬁO@’éY,iadﬂo‘fﬁl?leoQ%ﬁg\g?E%‘(/‘ ﬁ‘@ﬁ‘tﬂ{ ngsg?iagtm?tﬂlteﬁ]ﬁlormon bl ade 11
only cuts the doubl e-faced adhesive tagpe t with the separ : he

ori gi nal masteenlongagls S¢ bﬁﬂe@@@%m@’tW?@P\A@y'c het%argg?nﬁtagi;e Si)éggeltgt. The
Thonson bl ade 11 cuts the doubl e-faced adhesive tape t, an&diﬁiher after
returns ten fhesnaabivcioprdifsviniagwidesshafi SEiag e moxeveriigally o JBAEIMPSREC adhesi ve
tape t is cut into the wafer shape, and then the original master tgpe T is
fed forwaggion pad 58 {s3R6@Hed 0 ¥ centensfdhe separaiop datle 8% avio ramePPbHSI™& P aced
adhesi ve tape Fb having a cut-out hole is separated fromthe carrier tape
ct and col}ected in the unnecessary adhesive tape collecting section 15. In
this case, the piece ta of the double-faced adhesive tape cut out into the
vaf er shape r e AnkHIE51 AP Sepatation roller SROAABhe Séarationgapeal
master tape T @\??ﬁgﬁgﬁﬁpﬁtﬁe pH| ece tage(%)? t he doubl e-faced adhesive tape
joined to the .carrier chape t. 1 ' a?ﬂlafljpl't%sbq{ﬁﬁ%%&ﬂﬁsi%bhab rdtiohf e edge
14. Here,C?ﬂ%&“ﬁ?@%"é“’?é@%?rﬁ‘é{dgg\éﬁlazfg a eg adhesi ve tape is seéggr ated from
the carrier tape ct that is fol ded back while traveling. Accordingly, the
pi ece ta blameviagpeibe- f aced adhesive tape travels forward al ong an upper

surface of the knife edge 14. Thereafter,_a hown in Fi ront
end of the pi e§O57h The sensatins iBPSSIPR éaﬂfaﬁhégﬁ?wttaa?ﬁ%arﬁ% é%‘?%@‘f%%@ atBhe tip

end of the knife edge 14. Wien the front end arriyes %TTT’E%I &tei!f)( pel ow t he

j 0i ni ng r otipial Mastenrol IHER $o gmdbytbr@gghmrsﬁpﬁrﬁ@&ﬁ%‘é@ bieas PPN SPops

traveling. [ 0067] Here, the nonitoring cameras 22, 23 ﬂeta cts a front
f

end, si de [RpglFhe spdration ek he twadnd dpeorpihe separatiopfrollered 2denysie! V&dhesi ve
tape, in this order, that is fed to the tape joining section 3 with the

carrier tapgn&herSBEsdihd &iédied ddvrvarani toring camera 23

[0058] The separation roller 52 is positioned below the frame plate 59 as to face

toward the separation table 50. A cylinder 61 moves upward and downward the

separation roller 52.

[0059] The separation tape collecting section 53 winds up on a collection bobbin
62 the separation tape ht directed upward that is fed out from the feed roller 60, and
collects it.

[0060] The double-faced adhesive tape joining apparatus according to this

invention is configured as above. Description will be given of a series of operations of

13



acquires an inmage of the front end. The nonitoring camera 22 acquires

i mges of the side ends. The nonitoring canmera 23 acquires an inmage of the
rear end. Positional information is obtained through each of the inages,
and is sent to a controller. [0068] The controller determ nes position
coordi nates of an outer periphery of the wafer Wfrom each portion of the
pi ece ta of the doubl e-faced adhesive tape in each imge. Determ nation is
made of deviation in positional direction and anmount between the piece ta
of the doyhlnghasabiaeRes ltsivepsetadhd hefanabitheivalfet vsinatheaprir#ithg t abl e
19 in accordance with each position coordinate of the piece ta of the

doubl e-f iy 8rdsAR&. That is, a distance of the piece ta of the

doubl e-f ac ive tape in the transportation direction is cal cul ated

Hounl oot nceq  IRheIR S ot iof£H e Bdbot Ben P5 e€thet @ of the
doubl e-f aced a[g{)]@gilgét?etsutogﬁatiﬁglg%oﬁ%ﬂ §@tioff B he Bbo e

ape. itron where the distance is the maximumi s
determ ned as a.tip. Lation .0 _Posi.ti } 168 Bn As Bbards
det er m néFPnFl?%nB’éE?@?ﬁ r‘ﬁa’flﬁ?{Pe glﬁlt(‘))fél %%#éﬂ %%%Jiﬁte?%%ﬁg? “the ti ﬁggllmcul ated in

d , the i f the sid d d f ' i '
Advance, 44.° Thogmee AGEIAT G SrLBie PPE TRECF Gl RO SRt EENE", |

operate |ongitudinal horizontally, in the left-ri direction about
t he ver t iwafer Whaying the sedacsrdigsie Wﬁﬁ'céqh&ﬁ’%ﬁt@ﬂ%géﬂagﬂ?%ﬁ tﬁ%wé%%?g‘éti on
and anount of the piece ta of the double-faced adhesive tape, thereby
correct i nghose fheijoinity tablsilOiindont of the t4pedTionESEHE WL BYH #t?@g'ﬁéat?-oi ni ng
roller 18 noves downward to press the front end of the piece ta of the
doubl e-faced a@0e%) ik joriigg fablyj Kdidsnie fustiompat! 3% prejectias [isrefeoraie 14
against a front end surface of the wafer Wheld on the joining table 19.

Thereaf tey SheWNThardHod e 49 Bmpdsllyt plpeesshatrampontal ehfendy tefhen. The
joining t apl e 19 moves at a speed synchroni zed to a forward novenent speed
of the pi §%8oh f)‘aci) §8.t he, AU £l £-RBracts from the joining table 19.  The suction pad
38 moves downward to place the wafer W on the holding table 19.
- [0063] The wafer W is placed on the joining table 19, and then the positioning
members 37 on the four sides each move toward the center of the table to position the
wafer W on the center of the table. The vacuum pump, not shown, operates with the
wafer W positioned as above to suction-hold the wafer W on the joining table 19.
Thereafter, the joining table 19 moves backward to a given position below the tape
joining section 3.
[0064] In the tape pre-cut mechanism 2 as shown in Figure 4A, the Thomson
blade 11 is located above the tape support board 6 in a standby position. Then, the
driving cylinder 8 operates to move the blade holder 7 downward due to a force against a
bias force of the return spring 10 to press the Thomson blade 11 against the original
master tape T stopping on the tape support board 6. Here, as shown in Figure 4, the

blade holder 7 has lower limitation on downward movement such that the Thomson blade

11 only cuts the double-faced adbesive tape t with the separator s on the original master

14



adhesive tape that noves forward while being separated fromthe carrier
tape ct. That is, joining roller 18 successively joins the piece ta of the
doubl e- faced adhesive tape separated fromthe carrier tape ct on the
surface of the wafer W [ 0071] Upon conpletion of joining the piece
ta of the doubl e-faced adhesive tape, the joining table 19 noves to a give
st andby position and then stops, where the joining inspection nmechanism4l
i nspects joining condition and cutting condition of the piece ta of the

doubl e- f aced _adhesi ve, t ape, [0 72k WheThd Tienadonbadedd evfsdhdi ng
i nspecti dﬁPqFEa@‘g‘g‘tﬂsé‘PEﬁ%B%ﬁémjtgller?ﬁng t%%l e 19 rel eases suction holding of

the wafer Wand the_suction,pa HRWE S staddisy positimpein FigiodC43
t hen trar‘tkplblet’@cﬂﬂ@hﬁﬂf’%fﬂpW’o%gtt %eésﬂde\é??tgn pad 38 toward to the tape

separation section 4, and places the fe L hedgeaahabiiginal mbdter 50 in
a forwar dﬂgid(&lblﬂifaaﬁdjweﬁﬁgﬁﬁeéllﬁcutlnt%ﬁ%ﬁ%%?h’e separation table 50

havi ng the wafer Wplaced and suction-held thereon once noves backward (to
the |eft {afe Fiigfdefodwgrd Ther eafter, as shown in Figure 11A the table stops
when the end of the wafer Wreaches inmedi gtely below t fatinea roller
52. The separ ajgoas) mlyﬁnﬁzewe@rm@ﬁ&h?ao‘ﬁﬂgﬁ%gg% ié%é%%ar at olr gs of the
pi ece ta of the doubl e-faced adhesi ve tape havi %ggf,n ﬁdheSi Ve rface of
the separ gﬁg_ém hbRAE sdardia e thocdrtier tapperand geHlede Bre HESRETEr w the
adhesi ve surface being directed downward. Thereafteréwgépa g\gigceifin Fi gure
11B, the separat.li e aBtiseisir na thiecame; the aerd 1&e YV he

separati oﬁ&%ﬁbvgt%één‘foﬁlggerﬁs at a speed synchroni zed to return novenent of

t he separatjon table, 50Q, f leeGhhMOrembliiitoni the carhier @ppek at or s j oi ned and
hel d ont o adhgst éﬁ%er%ﬁtf)gtnm?%%g%% (S Iggée)rpar ated fromthe adhesgﬁgﬁs&f ace of
a doubl e-faced adhesive tape b o T Hhvi y Begidoa todf thhdo #e€0f aced
adhesi ve tape dPoetdilds Blag%gta{pgﬁr e?rud%ﬁ)n?bvenent of the separation

tabl e 50. Accordingly, the separator. s | §6,140) el withl theknideledgeddt her
with the gaelpesimiapmql%ﬁ@éom‘?camera}apﬁb%a?}f% #Sgn conpl etion of separating and

renmovi ng the separator s fromthe douybl e-face A WBml e earBietapt ct  t he
separ at | orgére] thepicse ta efithe ﬂ@uh}?r\ﬁ%egagliﬁwteﬁ%peslgs rat;éon fable 50 returns to

its original standby position and then stops, Here LipQledi Nspecti on
verifies pﬂhgqgrfomalmdkgw}dfeﬁmlim-ecécqoéglaglyt%pb%ﬁﬁar e- ggguc}ﬁadhgsi ve tape,
the transportation robot 43 transports the wafer f.romt S r table
50 to | ”Seiil& e@i’%ﬁ RSOl Forwatdalanginw sppe sydfata ﬂ@?%“%e ‘I’ngpgmg? e s
verified t a}} the "pi ece ta of the doubl e-faced adhesiye 4/\?&}% ig{l gced on the
separati on tg{)kﬂ%igq:i%ﬁeggt,ajﬁ@hﬂ@m@m@piebqtamﬁhm@uhé@r@ﬁe PR Sive
operation ASHNE Tor goi ng separation of the separat orms IS t%agg(gétgyeat ed.
Specifically, the sepalatij alhfe 2@ e SWhaanithcdropd prd #1y1VEY o

posi tion tﬁé"’&%i’)‘ﬁ?%‘f’?‘ﬁ% 13%0(??%1?1 i m’rgdi@%lt ely bel ow the wafer W The

separation rol | er 82 moves dongAkhdsd petiess, thbepe temporarily stops traveling,

| [0067] Here, the monitoring cameras 22, 23 detects a front end, side ends, and a

rear end of the piece ta of the double-faced adhesive tape, in this order, that is fed to the

tape joining section 3 with the carrier tape ct. Specifically, the monitoring camera 23

acquires an image of the front end. The monitoring camera 22 acquires images of the

the rear end. Positional

side ends. The monitoring camera 23 acquires an image of

information is obtained through each of the images, and is sent to a controller.

[0068] The controller determines position coordinates of an outer periphery of the

wafer W from each portion of the piece ta of the double-faced adhesive tape in each
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separator s of the piece ta of the double-faced adhesive tape having an
adhesi ve surface of the separation tape ht joined to the upper surface of
the wafer W the adhesive surface being directed dowmmward. Thereafter, as
shown in Figure 12, the separation table 50 returns forward, and
accordingly, the separation tape ht travels at a speed synchronized to
return novenent of the separation table 50 for collection. That is, the
separation tape ht is joined to the doubl e-faced adhesai]ée taqelgbbtg’gy t'" in
t he piece ta of.the. l.e< hasi meokisipaalrdmeetion anp cinsper
surface &f%fe %Fé}lg%dgr%ager%g?ﬁ?n rmvg)rrent of the separation table 50.

The separation ta ht | ot 1ol on eibyjofrtine Gblsi%. f aced
adhesi \F;e th%glgceb@d:geﬂge &q@fe—%@%c}l%%v??%e%ﬂ RO efdr eligyjo

separ mthe wafer Wwith the separation

tape ht, and then wound up and col l. iece ta bPhéQlouthaifacedseihasied | on may
real i ze SBBEPEEINSA VY aF]éBngdﬁ nﬁqorg’%gtteg)?é%eem?%e of the doubl e-faced adhesive

tape in a poor-joining condition together, wW.tl O the Then, the
t r anspor ttapé.orThadtsot distnee ahibsHIace tgﬂé‘%&?‘é\ﬁ% %‘%?g\%fl%gﬂgﬁggx pos%d sur f ace

fromthe separation table 50. That is, the wafer i ' Rerted and
pl aced onridRportaionidigeticroissalrolateiEgra £p¢hego0Tg IR P%egf)@rg%@roéﬁf gtpﬁt he

doubl e-faced adhesive tape is to be repeated as abpve. Lt i tl{e0077]
Thus, a r@upskceta OPBE dbitie-faced edigsivsitape- ash AEHEPLY gre o Yan IS VS i | ar
operation is to be repeated hereinafter. » [10_078] The foregoi ng

exenpl ar ym@%ﬁﬁ%ﬁﬁé&téﬁﬁn@’a@rﬂm Devixtionlie pogiterdl Birgctvpd AT a pre- cut
doubl e-faced adhesive tape having a | arger thi cknes;d;tggn %n adh(thi ve tape
of two |ayers._. j.Std ﬁgrqq{., RhiAg of theiceitonl of dnctimenl nyaAVapgRe F1C

Speci fi caﬁ%‘?‘?ﬂ g@ﬁgﬁﬂgﬁ na 2rinastgr roll TR having the doubl e-faced adhesive
tape t wound i r.Ql | for.mi difa8e bbuid@ubhdraheced adhesive tape

j oi ni ng aBB%edian ‘?Slgﬁgﬁ{s’ ér@eé%g% & agedm;ldhesi ve tape t is half-cut into

the wafer shape Wwi th the . .Thongo i1 (9B (108 ERbpdrae 1érpadimtl of the
origi nal mast el0463} ?Wﬂlﬁ&?’hg&% gﬁg@fﬂgél nal tape Tlsto the knife edge 14,
and is transported into a joipin osi,tjon. . Q10 dcenaaeentd y, a
pr obl em mpribentaile it hedelt-Fght ‘g’&?ﬁ? an] ak’%‘%ﬂa%ﬂ%rflg%l%gced adhesi ve t ape
pre-cut in advance in the wafer shape. Specif.icall t _FRY4 RtheGiver come
devi at i on caleulsteddieniption dh dis¢dtion gnd pmEpat Cﬁgﬁﬂ’lg?‘f c&gah '\ %%gel f/gggt ape i n a
roll form which |eads to serpentine thereof during a transportation
process, apsk, daydtdidoamcting 4 pimhppgopdet-ti on of the doubl e-faced adhesive
tape to the wafer. In other words, the piece ta of the doubl e-tfaé:eg

adhesi ve tape ngg7diesibbdiRetly, thd joimingfaller V8 wioves AWRVEEd0 PEEY e Tor 2h080]
Mor eover, no inpression of the edge of one piece of the doubl e-taggge

adhesi ve L S0 e e fhiar dRbIOPch ailesivE 2 podjeating foovarg fense therknly
a

doubl e-f ac esive tape. Consequently, in the foregoing exenplary

appar at us, | A}e%gea?q%g%gp{;% - LOGH RS waPerPW et GRthesiningdabled®. f Eoweaficriate

waf er W wh I's Jolned to the support substrate via the piece

ta of the dou o7 are PGS Gul AP YA ATRERirid teble 19 moves ata

speed synchronized to a forward movement speed of the piece ta of the double-faced

adhesive tape that moves forward while being separated from the carrier tape ct. That is,

joining roller 18 successively joins the piece ta of the double-faced adhesive tape

separated from the carrier tape ct on the surface of the wafer W.
[0071] Upon completion of joining the piece ta of the double-faced adhesive tape,

the joining table 19 moves to a give standby position and then stops, where the joining
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thi ckness of the wafer may be generated. [0081 is i i

enbodi ed as the fol |l ow ng aspegts. %0082} HI)SI hnrﬁgt:‘gpegg%/nge

enbodi nents, even when the piece ta of the double-faced adhesive tape is

accurately joined to the wafer W the separator s may be separated and

removed to be housed into the cassette C for imediately noving to a

support substrate joining process. Alternatively, the wafer Wnay be

collected without separating the separator s, and the separator s nay be

Zﬁggg ?t 62{5 %@?&%%%}%Pﬁiﬁ%ﬂ %Sﬁctgjbmmuﬁmmd'[ dutiigeonditon apthe@igceny t he

_ rocess. _ 0083] (2) The foregoing

enbodi nmen j Oi ni

%her?%%&q%g%dﬁheg%??%gl n which the wafer Wunder poor joining

condi tiorf pdl af e ed into a cassette for defective itens

Wi t hout separ h'?ifld% en the atﬁogggé%,e jogﬂitnglﬁ%gkftﬁ{n% céfipRedpheaaiedatile 19%hi ch

t he double-fa ape oi ned i
_ _ _ ncl ude not only a
sem conduct or waf J 4
" ect anguiralessye dggheaibiipap e weler WiH T MR pre Y n S ES e B Y
apparatus, the blade holder 7 in the.tape pre- o z/%%t%gtﬁggenﬁl i
attachabltean‘ipmhmh@_tﬂMW%H?“&%W&B@‘%P?@WSH&“%%% contour of th«]:?a
substrate to pe 10|_ned to the doubl e-faced adhes).ve . Alft el y
; \A\g pgr nannsfegaﬂahaﬂ Ieedtlog deasl places dhe Walpr %O%thPﬁS%%mbﬁag%g’% iR aaoﬁ\?a?@ rv\eéﬁt ’
y be replaced appropriately. [0086] It will be appa

thgse_ ski dthRmbyipdsitiog. art that various nodifications and vari at Pgn;eggnt ge
{nﬁ e in the present invention wthout departing fromthe spirit or scope of

e pnvent!on. gfﬂbQFThé: Sephfation tabelSuihaing thetveafpr Wadaeediand spdtioarheldver t he
nodi fications and variations of this invention provided they cone within

the scopegof. the appendedichai @ thneh idhBiguresigui Thereafts, as shown in Figure

11A, the table stops when the end of the wafer W reaches immediately below the
separation roller 52. The separation roller 52 moves downward to press the separator s
of the piece ta of the double-faced adhesive tape having an adhesive surface of the
separation tape ht joined to the upper surface of the wafer W, the adhesive surface being
directed downward. Thereafter, as shown in Figure 11B, the separation table 50 returns
forward, and accordingly, the separation tape ht travels at a speed synchronized to return
movement of the separation table 50 for collecting. That is, the separator s joined and
held onto the separation tape ht is separated from the adhesive surface of a double-faced
adhesive tape body t' in the piece ta of the double-faced adhesive tape directed upward
due to return movement of the separation table 50. Accordingly, the separator s is
wound up and collected together with the separation tape ht.
[0074] Upon completion of separating and removing the separator s from the

double-faced adhesive tape body t', the separation roller 52 returns upward and the
separation table 50 returns to its original standby position and then stops. Here, when a

prior inspection verifies proper joining of the piece ta of the double-faced adhesive tape,
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What is clai I S: | oi ni

hat s cla nggngfis%h AtEEthOd of joining a double-faced adhesive tape to

a subst oriéinal s g e steps of: feeding out an original naster ta

oo e ths Fr roll, the original master tape having a | on b

ol euttine the d eblong doubl e-faced adhesive tape joined theretog

th o Py nenggr ﬁ-faced adhesi ve tape in advance on the carriér t ape

el ot ol bl 4 aving a correspondi ng shape to the substrate mﬁthp
ng the carrier tape; separating the doubl e-faced adhesivgUt

tape cut tﬁg %ralils%gat?onsrgggttiﬂﬁéﬁ&?@ﬁe fra@sW Hm the separator table 50 to msert
and house it into a given cassetie C.

[0075] When it is verified that the piece ta of the double-faced adhesive tape
placed on the separation table 50 is not joined properly to the wafer W, the same
operation as the foregoing separation of the separator s is to be repeated.  Specifically,
the separation table 50 moves and temporally stops as to position the separation roller
immediately below the wafer W. The separation roller 52 moves downward to press the
separator s of the piece ta of the double-faced adhesive tape having an adhesive surface of
the separation tape ht joined to the upper surface of the wafer W, the adhesive surface
being directed downward. Thereafter, as shown in Figure 12, the separation table 50
returns forward, and accordingly, the separation tape ht travels at a speed synchronized to
return movement of the separation table 50 for collection. That is, the separation tape ht
is joined to the double-faced adhesive tape body t' in the piece ta of the double-faced
adhesive tape remaining on the upper surface of the wafer W due to return movement of
the separation table 50. The separation tape ht is wound up and collected, whereby the
double-faced adhesive tape body t’ is separated from the wafer W with the separation tape
ht, and then wound up and collected.

[0076] Twice separation may realize separation and removal of the piece ta of the
double-faced adhesive tape ina poor-joining condition together with the separator s.
Then, the transportation robot 43 transports the wafer W having an exposed surface from
the separation table 50. That is, the wafer W is again transported and placed on the
joining table 19. Thereafter, joining operation of the double-faced adhesive tape is to be

repeated as above.

18



carrier tape; and joining the doubl e-faced adhesi

_ _ ve tape to th
BQLgthf ggg\éeghﬂgsficg Iol di ng ?ﬁCk tBe carrier tape ha\F/)i ng theepisg(t:)zt (r)?t'?he

_ - ape in e substrate shape applied th i
knife edge to separate a piece of th : e v tane i m the
e doubl e-faced adhesi [

substrate shape fromthe carrier tape d joini e e bae ot
doubl e-faced adhesive tape to the sgb1 e el o S e D e o

. : strate rel ativel '
synchroni zed to a separation speed. 2. The nethod of jyoinm“nggt ﬁte @ speed

doubl e-faced i t ; : . L
: h‘?g Fllﬁls, ARRINAGE Opstatich iseonlphdted ds, mewtiomed abavse The, st
leuzl E?ggce)g Eﬁﬁd _having an annular cutting edge for pressing igzﬁgs?e?ﬁgr
adhesi ve qub%lopﬁgig*%’eﬁrgﬁéagﬁlsﬁg%g%ﬁar ri er3t agg E)IO cut the doubl e-faced
aane: - sub:s ape. : ubl e-faced adhesive ta

oining a . pe
J g appar a[tolii?S]f e o(r)elzg%'innggex%m%?éip laﬁszer%ﬁ’ thad@heRbitR atfpletnpoasiblybst r at e,

conpri si ng:
occurring in a pre-cut double-faced adhesive tape having a larger thickness than an
adhesive tape of two layers consisting of a base material and an adhesive layer.
Specifically, the original master roll TR having the double-faced adhesive tape t wound in
a roll form is set into the double-faced adhesive tape joining apparatus. Then, the
double-faced adhesive tape t is half-cut into the wafer shape W with the Thomson blade
11on the carrier tape ct of the original master tape T by guiding the original tape T to the
knife edge 14, and is transported into a joining position.

[0079] Conscquently, a problem may be overcome that occurs in the double-faced
adhesive tape pre-cut in advance in the wafer shape. Specifically, there may be
overcome deviation in winding and rolling of the double-faced adhesive tape in a roll
form, which leads to serpentine thereof during a transportation process, and deviation in
joining position of the double-faced adhesive tape to the wafer. In other words, the
piece ta of the double-faced adhesive tape may be joined to the wafer W with high
accuracy.

[0080] Moreover, no impression of the edge of one piece of the double-faced
adhesive tape may be formed on the surface of another piece of the double-faced
adhesive tape. Consequently, in the foregoing exemplary apparatus, even when back
grinding is performed to the rear face of the wafer W while the wafer W is joined to the
support substrate via the piece ta of the double-faced adhesive tape, no variation in
thickness of the wafer may be generated.

[0081] This invention may be embodied as the following aspects.
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a tape supply unit for supplying, froman original master roll I gi
ggfﬁf;rt?pe hav!ng the | ong doubl e-faced adhesive tape Ianinatéda?ooglggggl
carrier afﬁ JOlneq thereto; a tape traveling gui dance nmechani sm for
ravel ! ?a etorlglnal nmaster tape fed out fromthe tape supply unit al ong
kn?fe n epe ransportation path and guiding the original nmaster tape to a
n g a tape pre-cut nmechanismfor half-cutting the doubl e-faced
adhesive tape to the carrier tape into a substrate shape on the tape

transportati 03%‘3”2@? 1 thé ﬁﬂ‘&g&ﬁg thBoditchs, edgeviton thopiecatapifdee of the

doubl e-f aced e tap a tape separation nechani smfor

separ at | r}ﬁ,af,{; agibgswe glsaﬁl?ﬁ%{e &%Qo%w%i W, fliesepivatos slnstyrtst e s hape

fromthe 0|n|ngta e for holdlngthe substrat e;

B BT EASR S BASE phnofie v 1
support substrate joining process. Alternatively, the wafer W may be collected without
separating the separator s, and the separator s may be separated from the piece ta of the
double-faced adhesive tape during the support substrate joining proccss.

[0083] (2) The foregoing embodiments may adopt an aspect in which the wafer W
under poor joining condition is immediately collected into a cassette for c}efective items
without separation.

[0084] (3) Substrates to be processed to which the double-faced adhesive tape t is
to be joined include not only a semiconductor wafer in a circular shape but various
substrates such as a rectangular glass substrate.

[0085] (4) In the foregoing exemplary apparatus, the blade holder 7 in the tape
pre-cut mechanism 2 has an attachable Thomson blade with a shape following the
contour of the substrate to be joined to the double-faced adhesive tape.  Alternatively,
two or more blade holders 7 each having a Thomson blade in a different shape may be
replaced appropriately.

[0086] It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present invention cover the modifications

and varations of this invention provided they come within the scope of the appended

claims and their equivalents.
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What is claimed is:

1. A method of joining a double-faced adhesive tape to a substrate, comprising
the steps of:

feeding out an original master tape from an original master roll, the original
master tape having a long carrier tape and the long double-faced adhesive tape joined
thereto;

half-cutting the double-faced adhesive tape without completely cutting the
carrier tape by pressing a Thomson blade having a corresponding shape to the substrate
against the double-faced adhesive tape in advance, the carrier tape being stopped feeding;

separating the double-faced adhesive tape cut out into a substrate shape from the
carrier tape; and

joining the double-faced adhesive tape to the substrate through traveling and
folding back the carrier tape having the piece of the double-faced adhesive tape in the
substrate shape applied thereto with a knife edge to separate a piece of the double-faced
adhesive tape in the substrate shape from the carrier tape, and joining a separated piece of
the double-faced adhesive tape to the substrate relatively moving at a speed synchronized

to a separation speed.

2. Double-faced adhesive tape joining apparatus for joining a double-faced
adhesive tape to a substrate, comprising:

a tape supply unit for supplying, from an original master roll, an original master
tape having the long double-faced adhesive tape laminated to a long carrier tape joined
thereto;

a tape traveling guidance mechanism for traveling the original master tape fed
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out from the tape supply unit along a given tape transportation path and guiding the
original master tape to a knife edge;

a tape pre-cut mechanism for half-cutting the double-faced adhesive tape into a
substrate shape without completely cutting the carrier tape by pressing a Thomson blade
against the double-faced adhesive tape;

a tape separation mechanism for separating the double-faced adhesive tape cut
out into the substrate shape from the carrier tape;

a joining table for holding the substrate;

a table driving mechanism for relatively moving the joining table relative to the
knife edge at a speed synchronized to a tape traveling speed;

a tape joining mechanism provided with a joining roller for pressing against the
substrate on the joining table the piece of the double-faced adhesive tape into the
substrate shape that is separated from the carrier tape through folding back and traveling
the original master tape with the knife edge; and

a carrier tape collecting section for collecting the carrier tape from which the

piece of the double-faced adhesive tape is separated.

3. The double-faced adhesive tape joining apparatus according to claim 2,
wherein
the tape pre-cut mechanism includes blade holder that allow replacement of a

Thomson blade in accordance with the substrate shape.
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