METHOD AND APPARATUS FOR JO NI NG ADHESI VE TAPE BACKGROUND OF THE | NVENTI ON
(1) Field of the Invention The present invention relates to a nethod and an
apparatus for joining a protective adhesive tape to a sem conductor wafer
surface on which a pattern is forned. (2) Description of the Related Art
In a conventional producing process of a sem conductor wafer, a back
surface of a sem conductor wafer (hereinafter, sinply referred to as
"wafer") is processed using a nechanical nethod such as a grinding nethod
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nmet hods, in order to protect a surface on which a pattern is forned, a
protective adhesive tape is joined to the surface. That is, a wafer is

transferre | v - surface thereof (pattern
surface) |?égé%%%ﬁ9%%ﬁmiwﬁl e and is ground by a

gri ndst one. r QiyN,e tress is applied to the surface of the wafer due to
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(2) Description of the Related Art

In a conventional producing process of a semiconductor wafer, a
back surface of a semiconductor wafer (hereinafter, simply referred to as
“wafer”) is processed using a mechanical method such as a grinding method
and a polishing method, or a chemical method utilizing etching, and the
thickness of the wafer is reduced. When the wafer is processed using such
methods, in order to protect a surface on which a pattern is formed, a
protective adhesive tape is joined to the surface.

That is, a wafer is transferred to a back grind process, and a surface
thereof (pattern surface) is sucked and held by a chuck table and is ground
by a grindstone. Herein, a stress is applied to the surface of the wafer due
to the grinding operation, so that there is an adverse possibility that the
pattern 1s damaged or contaminated. Therefore, a protective adhesive tape
18 Joined to the surface.

In the case where the adhesive tape is joined to the surface of the
wafer, generally, the adhesive tape is joined to the wafer from its end by

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



the wafer by a cutting tool. In recent years, there are increasing
tendencies to thin the wafers. Wth the tendencies, the strength and
rigidity of the wafer are deteriorated and, when wafers are processed or
transferred, they are prone to be danmaged. Further, handling thereof is
difficult due to bending or warpage of the wafer. Therefore, there is a
tendency that a thick, hard and rigid adhesive tape is used for increasing
the strength of the wafer and suppressing the warpage thereof (see JP-A

2003- 209084}0 Wiy 1Y £kudlds (48l d adhesive tape described in the above
publication which i's use n recent years is advantageous in reinforcing

the vafer. However.he0. a0 yNECEssAty. Adhestyg tape anter the. adnesive
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force, and _the gdhesive tape shrinks in itfs width direction. As a result,
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suppressing the warpage thereof (see JP-A 2003-209084).

The thick and rigid adhesive tape described in the above publication

which is used in recent years is advantageous in reinforcing the wafer.

However, when an unnecessary adhesive tape after the adhesive tape is

joined to the wafer surface and is cut out along the outer peripheral edge is

to be wound, a cut portion of the unnecessary adhesive tape is concentrated

on its center portion depending upon the winding force, and the adhesive

tape shrinks in its width direction. As a result, in the wound adhesive tape,

center portions thereof are superposed on each other on a winding roller, so

that the widths thereof are varied and wrinkle is generated. If the

adhesive tape is joined to the wafer in such a state, there is a problem that

bubbles are generated between the adhesive tape and the wafer or that a

continuous processing can not be continued due to meandering of the

adhesive tape.

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

and it is an object of the present invention to provide a method and an
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2 apparatus for joining an adhesive tape to a surface of an article such as
a wafer, cutting out the unnecessary adhesive tape and, then, w nding up
and collecting the unnecessary adhesive tape so that the unnecessary
adhesive tape does not shrink in a width direction. In order to achieve

t he above object, the present invention has the follow ng configurations.
That is, the present invention provides an adhesive tape joining nethod
for joining an adhesive tape to a surface of an article, cutting out the
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wound around,a w ndin rqoller. Accordingly, it is possible to continuously
join an adﬁ(glé?véng 8%%&¥%rd%5?psarti cle. In the adhesive tape joining nethod

of the present invention, preferably, the unnecessary adhesive tape is
wound and col | ec{ﬁb&%ﬁi ﬂéﬁ: present invention provides an adhésive tape joining

method for joining an adhesive tape to a surface of an article, cutting out the
adhesive tape along an outer peripheral edge of the article and, then,
collecting the unnecessary adhesive tape which has been cut out, and the
method comprises the step of:

winding up and collecting the unnecessary adhesive tape so that the
adhesive tape does not shrink at a cut portion thereof in a width direction.

According to the adhesive tape joining method of the present
invention, the unnecessary adhesive tape is wound and collected so that the
cut portion thereof does not shrink in the width direction; therefore, the
width of the unnecessary adhesive tape becomes constant. Further, the
unnecessary adhesive tape is wound without meander of the adhesive tape
and generation of wrinkle or the like when being wound around a winding
roller. Accordingly, it is possible to continuously join an adhesive tape to
an article.

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

According to such a method, the unnecessary adhesive tape can be



tension is applied thereto in the width direction. According to such a

nmet hod, the unnecessary adhesive tape can be 3 wound and col |l ected so that
the cut portion thereof does not shrink in the wdth direction; therefore,
the width of the unnecessary adhesive tape becones constant. Further, the
unnecessary adhesive tape is wound w thout neander of the adhesive tape
and generation of winkle or the Iike when being wound around a w ndi ng
roller. Accordingly, it is possible to continuously join an adhesive tape

nvent on, gyt ArRIRARRE B O0e L RSt e Bt BRI RS i
col 1 ect od S0 RaTe Pl sMaPlL B suiBal HerRenFossR e PRENEURRBor 1 on
her sof 1 405k Sl oS00, AT LB LG, SUR B RO Liley
possi bi ot SR B EHET Ghhee adbsry cdanesVEeLHpetien DTAGRbE PbUshikAK i n a
wi dt h direct,jon, by neans of a series of processes. In order to the above
obj ect, th&Hbbems VRUBA BB A St R edlory oPcertidipglyoHt isqusathlede. That
is, the present invention prqgvides an adhesive tape joining apparatus for
j oi ni ng ancapHasPyalIspe apRdhesiig tane ramarteke cl e, cutting out the
adhesi ve tape al gng_an oQuter peripheral edge of the article and, then,
col | ecting the uhnébessthepiveditmsiipminggaeiiidef thespiseent outerdin, t he
preferably, the unnecessary adhesive tape is wound around at least one
medium-thick cylindrical winding roller and is wound and collected so that
the adhesive tape does not shrink at the cut portion thereof in the width
direction.
According to such a method, the medium-thick cylindrical winding
roller is used for winding up the unnecessary adhesive tape which has been
cut ouf; therefore, it is possible to wind up the unnecessary adhesive tape so
as not to shrink in a width direction by means of a series of processes.
In order to the above object, the present invention also has the
following configurations.
That is, the present invention provides an adhesive tape joining
apparatus for joining an adhesive tape to a surface of an article, cutting out
the adhesive tape along an outer peripheral edge of the article and, then,
collecting the unnecessary adhesive tape which has been cut out, the
apparatus comprises:
a container for containing an article therein;

transport means for transporting the article from the container;

positioning means for mounting thereon the article transported by



apparatus conprises: a container for containing an article therein;
transport nmeans for transporting the article fromthe contai ner;
positioning nmeans for nounting thereon the article transported by 4 the
transport neans, and positioning the article; an article holder for hol ding

the positioned article; a tape supply unit for supplying an adhesive tape
onto the article nounted on the article holder; a rel easing nmechanismfor
rel easi ng the adhesive tape froma release liner; a liner winding unit for

wi ndi ng up ,0§, ngﬁ.g d.ner. . r . byt he ..rel easi ng mechani sm a

j oi ni ng rrecﬁaﬁ;f{é% or q?%%i%e’rﬁlém?%g&%gﬁlen Q/hee “tndtbc e’suppl ied fromthe tape

supply unit to a_su the article; adhesive ts cutting neans for

cutting out the adghéeét?cgg ki%g%%l j;:%(l)i r?g ngt%letlhoéc’lé???%?g@glfebng an outer

circunference of the artigle; .and an ynnecess tape w ndi unji.t. for

wi ndi ng up the ur‘ilntea%éass’s? yl%ﬁg iwpﬁ%‘ﬁ’é{ %?ghgﬁé@ BBER ‘Ellrt]g%&i"}ld&nd t he

unnecessary _tape wndi ng unit, i yrovided with at | east one nediumthick
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tape is vvounld anii, collected so that the
release nner,

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

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

adhesive tape cutting means for cutting out the adhesive tape joined

to the article along an outer circumference of the article; and

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

the unnecessary tape winding unit is provided with at least one
medium-thick cylindrical winding roller around which the unnecessary
adhesive tape is around so as not to shrink in a width direction.

According to the adhesive tape joining apparatus of the present
invention, the unnecessary adhesive tape is wound and collected so that the
cut portion thereof does not shrink in the width direction; therefore, the
width of the unnecessary adhesive tape becomes constant. Further, the
unnecessary adhesive tape is wound without meander of the adhesive tape
and generation of wrinkle or the like when being wound around a winding
roller. Accordingly, it is possible to continuously join an adhesive tape to

an article. In addition, by changing the shape of the winding roller into a
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cut portion thereof does not shrink in the width direction; therefore, the
w dth of the unnecessary adhesive tape becones constant. Further, the
unnecessary adhesive tape is wound wi thout neander of the adhesive tape
and generation of winkle or the |like when being wound around a w ndi ng
roller. Accordingly, it is possible to continuously join an adhesive tape
to an article. In addition, by changing the shape of the winding roller
into a J nediumthick cylindrical shape, the unnecessary adhesive tape can
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constitutes,the u?rlt'escggqq,r tape wnding unit. In the adhesive tape
wi ndi ng apparaEest Bf Pre! H%é’é)é’ﬁt i nvention, the mediumthick cylindrical
wi nding roller has a radi uT of curvature in_its circunferential side face
curved from bot h &#gse MR GrfHtesnednanithitiepdbrdriedhismfling seHesmasor t i on
of the rotati og shaft, in a range of 1,000 to 100,000 mm Here, this
radi us of &iilvde @ravideirgllr sshaehirangneres aahgaidrs theogoneessan; adbesve nore
preferably about 1,500 mm_ Wth this configuration, upon wi nding up the
unnecessar yaR&Heaillestingeohkin sphishsvingenur and sollectsl thegunihecosaor
circunference of the article, the thick shaft portion of the
adhesive tape, and the like, each of which constitutes the unnecessary tape
winding unit.

In the adhesive tape winding apparatus of the present invention, the
medium-thick cylindrical winding roller has a radius of curvature in its
circumferential side face curved from both ends of a rotation shaft thereof
toward a center portion of the rotation shaft, in a range of 1,000 to 100,000
mm. Here, this radius of curvature R is preferably in a range of 1,000 to
80,000 mm, more preferably about 1,500 mm. With this configuration,
upon winding up the unnecessary adhesive tape which has been cut out
along the outer circumference of the article, the thick shaft portion of the
shaft enters into the cut portion of the adhesive tape, so that the
unnecessary adhesive tape can be wound so as not to shrink in the width
direction.

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

or the like.

BRIEF DESCRIPTION OF THE DRAWINGS

For the purpose of illustrating the invention, there are shown in the
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shaft enters into the cut portion of the adhesive tape, so that the
unnecessary adhesi ve tape can be wound so as not to shrink in the width
direction. Here, the winding roller nay be nade of, for exanple, netal,
resin or the |ike. BRI EF DESCRI PTI ON OF THE DRAW NGS For the purpose of
illustrating the invention, there are shown in the 6 draw ngs several
forms which are presently preferred, it being understood, however, that
the invention is not limted to the precise arrangenent and
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appar at us rding. tQ. th resent invention; Fig. 3 is a schematic
perspectivgﬁgﬁgaﬁggﬁkgﬁgf%cﬁﬁ}t of the exanple of the enbodi ment of the

adhesive Lane | ong ARRRLALUS, Accarlng, Lo L hp, Bresert L pvention: Fig. 4
I%EEFEIRQREDS @k}%ﬁaﬂiﬁlﬁ%ﬁ; o\%laenwagliesallvgm tz?;% jrfl)(‘i]mrnogl altgpgairatt?sE gg&lx‘aﬂlgyo tOI;e ;ll_‘leEsent
invention;
Fig. 2 is a schematic perspective view of a main part of the example
of the embodiment of the adhesive tape joining apparatus according to the
present invention;
Fig. 3 is a schematic perspective view of a main part of the example
of the embodiment of the adhesive tape joining apparatus according to the
present invention;
Fig. 4 illustrates a series of operations of the adhesive tape joining

apparatus; and

Fig. b is a plan view of a winding roller.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereinafter, description will be given of an embodiment of the
present invention with reference to the drawings.

As shown in Fig. 1, an adhesive tape joining apparatus 1 according
to this embodiment mainly comprises wafer containers 11a, 11b for
containing therein a wafer 2 which is an article to which an adhesive tape is
joined; a robot arm 12 as transport means for transporting the wafer 2 from
each of the wafer containers 11a, 11b; an alignment stage 14 for mounting

thereon the wafer 2 transported by the robot arm 12 and positioning the



Hereinafter, description will be given of an enbodi nent of the present
invention with reference to the drawings. As shown in Fig. 1, an adhesive
tape joining apparatus 1 according to this enbodi nent mainly conprises
wafer containers | la, | |Ib for containing therein a wafer 2 which is an
article to which an adhesive tape is joined; a robot arm 12 as transport
means for transporting the wafer 2 from each of the wafer containers | |a,
|1 b; an alignnent stage 14 for nounting thereon the wafer 2 transported by

t he robot m.12.an si.thoning the.7 fer 2. .a,chuck tabl.e 3 as
i ch e oot £ RhRaR Al P ity G Rt 8%fiodeSuiler 5
for suppl yis dhesive.tape 4 to the wafer 2 unted on the chuck table
3; arel eagﬁgt%@&%%}ﬁ% r%n’}tt‘ T)g?r ?%@@gﬂ%ﬁnﬁ es ‘ﬁang%ev%?‘? ERR VAIRY 6m a
release liner 6, .a liner w.ndi nit .8 for winding up, the release liner 6
rel eased by ¢t L ﬁbu%gﬁ—@ﬂiiﬁ rpleasingmechAmnge b eS8 BP0l ni ng
t he adhesiv [aﬁp 4 sqﬁgjied j[on1the t ape, supplly . unit 5 onto the wafer 2;
adhesi ve t é‘ﬁé‘eé EriaRg TR 2 tolease s mglisex WiRdingapid (s WhikEng Yivi ned
to the “ﬁf.{)z [ongafq outer circunference of the wafer 2; and an
unnecessari‘%éﬁ@dﬁf ek thipasersby bhe yplearwg mechagisnyinadesdagy adhesi ve
tape 4. The unnecessary tape wnding unit 15 is provided with one
medi um t hi SN Ealiowiingithy addicssie thhe Trepwacéirosothaitape supply 11b
can contain therein and mount thereon the plural wafers 2 in multiple
st ages. Heb8ind ouie hhevalte2ivadkesve tape cititing hordisol &ir pusing euti theshi ch
its pattern surface is directed upward. The robot arm 12 is turned by a
drivi ng neéfbesigmtenetd iohowhyo the wafer 2 along an outer circumference of the
wafer 2; and an unnecessary tape winding unit 15 for winding up the
unnecessary adhesive tape 4. The unnecessary tape winding unit 15 is
provided with one medium-thick cylindrical winding roller 16.
The wafer containers 11a, 11b can contain therein and mount
thereon the plural wafers 2 in muitiple stages. Herein, each of the wafers 2
15 1n a horizontal posture in which its pattern surface is directed upward.
The robot arm 12 is turned by a driving mechanism (not shown).
The robot arm 12 is provided at its tip end with a horseshoe-shaped wafer
holder 17. The wafer holder 17 is provided with a suction hole {(not shown),
so that the wafer 2 is vacuum-sucked from the back surface.
That is, the wafer holder 17 of the robot arm 12 moves rearward
between the wafers 2 contained in the wafer containers 11a, 11b in the
multiple stages and sucks and holds the wafer 2 from its back surface. The
sucked and held wafer 2 is transported to the alignment stage 14 which is
positioning means, the chuck table 3 and the wafer containers 11a, 11b in

this order.

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



The robot arm 12 is provided at its tip end with a horseshoe-shaped waf er
hol der 17. The wafer holder 17 is provided with a suction hole (not shown),
so that the wafer 2 is vacuum sucked fromthe back surface. That is, the
waf er hol der 17 of the robot arm 12 noves rearward between the wafers 2
contained in the wafer containers 1la, 11b in the nultiple stages and
sucks and holds the wafer 2 fromits back surface. The sucked and held
wafer 2 is transported to the alignnent stage 14 which is positioning

neans, the ck.. l.e 3mand the,wafer containers 1lla, 1lb in this order.
0%%1 @lggpaf npf()lglf'g} %lﬁ%i e nounted wafer 2 on the basis 8 of an

The al i gnment "stage
orientation flat r the ljke. .The.chuck table 3 .positions the nounted wafer
2 on the basis ofrﬂé chiggk L}dﬁ[ﬁ%ﬁ RFEPYE the W%ﬁlqefi%?feér?do%@%ﬁésis Hhtire
back surface. of the wafer 2 ..and vacuum sucks th fer 2. That is,  the
chuck t abl é”éer}té*hﬁ%lo@?atdé‘ thig lifg e s Ebe caperhes i%l'f?@d?fgiiea‘ﬁafeé'e%t ral
region with suction hol s.hThe chuck table 3 is provided with a plurality
of grooves A HGHEL HEksfhe gerfarfe s tiapdicctiwainig bhe drs Providasi athite | |
be described, is inserted.into the grooves, and the adhesive tape 4 is cut
al ong the QU clrpemiocatal ragige and eoptrghregiop witheugtigavkaemnave vari ous
outer shapes in _accordance with the wafers 2 of different sizes. An
initial position1gr ¢hck whdovds papwideti withtthplwiadide of @redveshe Aabikls ve
t ape cuttipg means 10 is inserted is wide in its width provided in the
radi al di r éBtafdhesfdhonectamelcuttialg medns dfd wtheh afill hof dedreilpdodves are
connected to one_anot her.

inserted into the grooves, and the adhesive tape 4 is cut along the outer

peripheral edge of the wafer 2. The grooves have various outer shapes in

accordance with the wafers 2 of different sizes. An initial position of the

groove into which the blade 20 of the adhesive tape cutting means 10 is

inserted is wide in its width provided in the radial direction of the chuck

table 3, and the all of the grooves are connected to one another.

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

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

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

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

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

9



As shown in Fig. 3, the tape supply unit 5 winds and gui des the adhesive
tape 4 with the release liner 6 unreeled froma tape bobbin 21 around and
into the releasing mechanism 7 including a guide roller group. The tape
supply unit 5 is rotatably supported by a vertical wall of an apparatus
mai n body (not shown), and its rotation is limted through a brake
mechani smor the like. The liner winding unit 8 includes a collecting
bobbin 22 which is associatively connected to a driving mechani sm such as

a notor, ang.a gquide roller group rotgatably.supported by the vertical wall
of the appascrﬂ%‘iﬁedgl TR BB ﬂ]&FC@%m?LeA%%g%wﬁeqhﬁwaﬁ i3 a%%&lﬁtb‘f@ﬁyng
mechanism 9 is grasped by rai.ls 24 of he apparatus mai n body so.that a
frame 23 ofcopﬁ‘ggﬁegi ﬁ\lﬁ&gﬁé’c‘ﬁ’&mwgltﬁ?&‘ & & et (Rols %‘ﬁ%)b-r u%d?‘r‘i’gng
direction. Tne‘Lgthngﬁggfhanisn19 hsdgfsociaqively connected through a
driving uni®l€h¢R 180 SoPURRBted hevie framecitiangl veisigedly ke dyr ot at abl y
supported by the frang 23, and vertically rocks by neans of a cylinder
(not shown)yeAng Aea cykederfrat shownlia dehéke.velhabis, 4he adhpsiveddpedt ishe
surface of the wafer 2 while the joining roller 25 presses the surface of
t he adhesi vainedde thegvalacestafttbs. waker Sholilei thegpining rotlhe 28dhessasetiteape
cutting neans 10 includes a cutter unit 26 which is attached to a bal
shaft 35 i wuafagerfitbaladhenpedipe 4 andmetatea vertical ly driving unit 27
whi ch vertically noves the cutter unit 26; and a control unit (not shown)
for controlling t4seshosynigdlify2,dhievadigpsiveg tape2dutting means 10 includes a

cutter unit 26 which is attached to a ball shaft 35 in a vertically movable

manner; a vertically driving unit 27 which vertically moves the cutter unit

26; and a control unit (not shown) for controlling the vertically driving unit

27.

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

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

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

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

has a frame 31 which is grasped by the rails 24 of the apparatus main body
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The cutter unit 26 includes an arm 28 which is supported by the vertically
driving unit 27 in a cantilever manner; a notor 29 nounted on an upper
portion of a tip end of the arm 28; and the blade 20. One end of the bl ade
20 is connected to a rotation shaft of the notor 29 which penetrates the
arm 28 downward, and the cutter of the blade 20 is attached downward such
that the blade 20 can turn. The vertically driving unit 27 noves vertically
along the ball shaft 35. The ball shaft 35 is provided at its bottomwth

a stopper foruldcmyti positi-on.(height) of the.lowernost,portion of the
vertically brv%#ﬁgkgﬁ??%éy%8ﬁgg%§gﬁéﬁﬁ%g?p%h%ﬁﬂy”ﬁﬁ%eﬁﬁ?%Ta%%%fransnits t he
rotation fq 1 0. ad through .the rotation shaft to turn the

bl ade 20, AC<Eriptielpe R BRSeA RN @ Ruidin bl 308 s B ot ik dm 0
has a frame, 31 whi.ch is,grasped by the rails 24 of the appargfus main body
10 so that %%%p?lra&h% é@l%aﬁfgﬁl }%§¥?1?4ytsﬁ‘é’995??é12l?3ﬁﬁh‘? &hf”@l‘? r%gcti ¥, and is
associ ative% Qonnec‘tgd‘g rough a driving unit such as a notor %t shown) .
A separ at i ngPRETIIEE 95¢Y 82 vertraly yodisipbreaasyf 4 pidinden@og gh .
separatingtﬁoller 32.verﬁ'c |1y rocks hy neans of a cylinder (not shown).
The separ at i HgSFRAPENZE %é%’«%%@é’?tqsﬁ SHATE thie weler 22 the pangAerRseessar y
adhesi ve ta%%&4, whi ch has been cut out along the outer peripheral edge of

the wafer ZABRSES 199614 Woitho BBE hesB cot outhalemm tee sutaiyparapeensl wdigagfuni t 15

is pivotally sufpported by the vertical wall of the adhesive tape joining
the wafer 2.

A collecting bobbin 33 of the unnecessary tape winding unit 15 is
pivotally supported by the vertical wall of the adhesive tape joining
apparatus 1, and is associatively connected to a driving unit such as a motor.
That is, if a predetermined amount of adhesive tape 4 is unreeled from the
tape supply unit 5 and is supplied onto the wafer 2, the driving unit is
operated and the unnecessary adhesive tape 4 which has been cut out is
wound around the collecting bobbin 33.

One medium-thick cylindrical winding roller 16 is disposed between
the collecting bobbin 33 and the unnecessary tape separating mechanism 30.
With this configuration, the cut portion of the unnecessary adhesive tape 4
which has been cut out along the shape of the wafer 2 enters the thick shaft
portion of the medium-thick cylindrical shape. The unnecessary adhesive
tape 4 1s wound around the collecting bobbin 33 so that the adhesive tape 4
is stretched in such a manner that a portion which is not cut does not shrink
in the width direction. Therefore, the unnecessary tape wound around the
collecting bobbin 33 does not meander and is not concentrated on the center
portion when it is wound, and all of the adhesive tape 4 supplied from the

tape supply unit 5 of the adhesive tape 4 can be wound and collected.
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apparatus 1, and is associatively connected to a driving unit such as a
notor. That is, if a predeterm ned anmount of adhesive tape 4 is unreeled
fromthe tape supply unit 5 and is supplied onto the wafer 2, the driving
unit is operated and the unnecessary adhesive tape 4 which has been cut
out is wound around the collecting bobbin 33. One nmediumthick cylindrical
winding roller 16 is disposed between the collecting bobbin 33 and the
unnecessary tape separating mechani sm 30. VVth this configuration t he cut

portion of V. has, been . cut al ong
Phe shape o‘?a%“@ﬁ@???@fsepn@g@? R R T R P
medlumthl%lél1 ?E%ﬂth @gpe The unnecessary adhesive tape 4 is wound
around the ¢co ectlng bi“h 33 so that the adhesive tape 4 is stretched

in such a manner pord.iop which .is not cut, does hrln in the

wi dth direction. j%%gﬁé?gﬂ%]hgh% d@&éE§QH§“@55€J Uﬁﬂpgpb ' 10
coIIecting bobbln 33. does ot.nea and .i.s not concentr ated on the center
portion whéd }ll%p‘mbrbﬁ]ga ’gﬁﬁnéll 81‘64 Hdndass aveldpao 2540551 G8EEr om t he
t ape suppl un| ﬁ of gge gdhesi\églﬁl g%e 4 can be wound and collected. 11
Consequent mihoth endsaliagmataiign shal J@W@l%@ﬁlﬁet pertanedithe robaiion t o

t he surfac f th waf er As shown in FI% , the mediumthick

cylindri ca'P‘ gl%iwﬁ i ofirag vatwial énithe hgumfesentinbsidedaenef al  si de
face swells, so as to be curved. fromboth ends of a rotation shaft X toward
a center pbh¢ MoRABIE Folder B san be apphapriajelyiabeaged inadicoxd afcecuithdther e R in

the circunferential side face of the winding roller 16 can be
appr opri at Elgjdidhatyeliness aed she dikeefwhe mdhveive tape 4. The radius of

curvature R is preferably in a rage of 1,000 to 100,000 mm, more preferably
about 1,500 mm. In addition, the medium-thick cylindrical winding roller
16 can be made of various materials, for example, metals such as stainless
steel, resins and the like. Although one winding roller 16 is disposed in
this embodiment, a plurality of medium-thick eylindrical winding rollers
may be disposed, and the number of winding rollers can appropriately be
selected in accordance with rigidity and thickness of the adhesive tape.
Next, description will be given of a series of operations for joining

the hard and thick adhesive tape 4 to the surface of the wafer 2 with
reference to the drawings. The plural wafers 2 are contained in the wafer
containers 11a, 11b in multiple stages. One of the wafers 2 is taken out
from one of the wafer containers 11a, 11b by the robot arm 12. Herein, the
wafer holder 17 of the robot arm 12 is inserted into the gap between the
wafers 2 in the wafer containers 11a and 11b. The robot arm 12 sucks and
holds the wafer 2 by the wafer holder 17 from its back surface, and the
wafer 2 1s transported to the alignment stage 14.

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

12



rigidity, thickness and the |ike of the adhesive tape 4. The radi us of
curvature Ris preferably in a rage of 1,000 to 100,000 nm nore preferably
about 1,500 nm In addition, the mediumthick cylindrical w nding roller

16 can be made of various materials, for exanple, nmetals such as stainless
steel, resins and the |like. Al though one winding roller 16 is disposed in
this enbodinent, a plurality of nediumthick cylindrical winding rollers
may be di sposed, and the nunber of winding rollers can appropriately be

sel ected i C nce Wwth rkgidity t hi.ckness of the adhesive tape.
ext - deschiBi SR el L hRt 8 hoBE LArGE GRSk Sler oS RSRITATIHE e
hard and thick adhesive.tape.4 to the surface qof the wafer 2 with
ref erence t° Ckﬁéu FGvitigs walke Z‘pllf’lﬁ“éfﬁeaéf“éf]%g@q&'r e photiatey 1 mhtheas er
containers | la, .l Ib in nultiple stages. e of the wafers 2 is taken out
from one oquflﬁﬁgvﬁfté?n%’r’flt%‘# %Féﬁ%“ iﬁ‘éc,al?thﬂB%qby the robot arm 12. Herein, the
waf er hol der 17 t he rﬁfot arm 12 is inserted into the gap between the
wafers 2 in the waieVafdnt Maeyed prtherrhucktabing ip @@6’@1(&}‘#’ #ndsi§cks and
hol ds the wafer 2 By t he wafer holder 17 fromits back surface, and the
waf er 2 i sSbelgtpaftheddt oHemeim thgavisine steddeniam Irpbihgardhesivedane éd on
the alignment stage 14 is positioned on the 12 basis of the orientation
flat or a Adtldie tapeaserphdingmesclpnismpyspre biveted ahéhe baisial gwsitaem of t he
wafer 2 is sucked and held by the robot arm 12 and the wafer 2 is
t ranspor t edngddherattshuekitiZgbisdogtethe ambippe? strmuhbggositisthe chuck table 3
is positioned, and is sucked and held. Herein, the joining mechanism9 of
t he adhesive tap&Hen the positioning of the wafer 2 is completed, the joining roller

25 of the joining mechanism 9 of the adhesive tape 4 is rocked downward,

the joining roller 25 presses the adhesive tape 4 and, in this state, the

joining roller 25 rotates on the wafer 2 in a direction opposite to the tape

running direction, so that the adhesive tape 4 is uniformly joined to the

entire surface of the wafer 2. When the joining mechanism 9 of the

adhesive tape 4 reaches the end position, the joining roller 25 moves

upward.

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

tape, and the blade 20 sticks into the adhesive tape 4 and penetrates the

same. Herein, the blade 20 which has penetrated the adhesive tape 4 is

stopped at a predetermined position (height). The blade 20 which has

stopped at the predetermined position moves along the groove provided in

the chuck table 3. That is, the blade 20 cuts out the adhesive tape 4 along

the outer peripheral edge of the wafer 2. Herein, a tension is applied to the

adhesive tape 4 by the joining mechanism 9 and the unnecessary tape

separating mechanism 30.

After the adhesive tape 4 is cut, the cutter unit 26 moves upward
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and the tape separating nmechanism 30 are |located at the initial position,
and the cutter unit 26 is |ocated at an upper stand-by position. Wen the
positioning of the wafer 2 is conpleted, the joining roller 25 of the

j oi ning mechanism 9 of the adhesive tape 4 is rocked downward, the joining
roller 25 presses the adhesive tape 4 and, in this state, the joining
roller 25 rotates on the wafer 2 in a direction opposite to the tape
running direction, so that the adhesive tape 4 is uniformy joined to the

entire surface.Qf,, _ ; n..t he joining nechanism9 of the
adhesi ve télpe s rlelté% Oeé\ﬁ% g%a@n gg}tfclmdn, the joining roller 25 noves

upward. Next, theycutter unit 26 is lowered.to a cut position of th
adhesi ve tape, E}If* t FI%L Bra %esfal%??%T(Eeﬁ’?ﬁaélr{%@eégﬂﬁ%r@g’ & s4u%r1'|ge
penetrates thQ)A§@qe.(§$?ein t he bl.ade 20 which has penetrated the
adhesi ve tapeqeTELy ﬁ5ﬁ3%ﬁ“ﬁfﬁgﬂg%ﬁéﬁgﬁﬁﬁdnﬁé%ﬁﬁ?ﬁwagﬂegﬁﬁ ). The bl ade
20 which has stopped at the predeterm ned position nmoves al ong the groove
provi ded i RePRROR hie KITSEP 528y a%%&@lwesﬁapprfgﬁﬁpa&ﬂée SR E vt THAnEdhos] ve
tape 4 along .the Pqter geripheral edge of the wafer 2. Herein, a tension
i s appl i ed*Bdhergates ghiasi dirackisa apnspitere theitapaguseinadizsstionand t he
unnecessary tape__separating nechanism 30. After the adhesive tape 4 is
cut, the cutter UHRen dhe yppesessgrritare separaiing srachasisre dtheeasbgadhpy
position. Next, the unnecessary tape separating nmechanism 30 wi nds up the
unnecessar §nd PeeHiReof Hifesepagation tpeyabeen theunoscesserwahpe separafing

mechanism 30 and the joining mechanism 9 move in the tape running

direction, and return to the initial position. Herein, a tension is applied to

the unnecessary adhesive tape 4 by the medium-thick cylindrical winding

roller 16 in the width direction, and the unnecessary adhesive tape 4 is

wound around the collecting bobbin 33 so as not to shrink in the width

direction. With this operation, the adhesive tape 4 is unreeled from the

tape supply unit 5 together with a predetermined amount of release liner 6

and, when the adhesive tape 4 passes through the releasing mechanism 7,

the release liner 6 and the adhesive tape 4 are separated from each other.

With the above procedure, the series of operations for joining the adhesive

tape 4 to the surface of the wafer 2 is completed.

As described above, according to the present invention, when the

adhesive tape is joined to the wafer surface, the adhesive tape does not

shrink or deform in the width direction after it is cut out, so that the joining

property of the adhesive tape to the wafer can be stabilized. Further, the

unnecessary adhesive tape which has been cut out can neatly be wound.

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

medium-thick cylindrical shape; however, the collecting bobbin 33 may also
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separates the unnecessary adhesive tape 4 fromthe wafer 2 while noving on
the wafer 2 in a direction opposite to the tape running direction. Wen the
unnecessary tape separating mechani sm 30 reaches the end position of the
separating operation, the unnecessary tape separating mechanism 30 and the
joining mechanism9 nove in the tape running direction, and return to the
initial position. Herein, a tension is applied to the unnecessary adhesive
tape 4 by the mediumthick cylindrical winding roller 16 in the width

direction, . necessary adhesive tape .4 is wound around the

col | ecti ng lﬁ%g%uhlr}e%{%%c? AR Ba KR RATPR S W< dth  direction. Wth this
operation, the adhesive tape 4 is unreeled fromthe tape s ly unit 5
Loget her with a pEUBTSER BECIER MG Pe Cathaded I Abherotpogil 1o ¢ he
adhesi ve tape, 4 sses.through the rel easi ng nechanism 7, the rel ease
liner 6 ana‘B ﬁh8u§§ﬁ%%€ f’é%’gtheépélté)éﬁéﬁ%@fé@ll ?W&%‘@ﬁ%ﬁh%‘ﬁ‘féﬁﬂdawm t he
above procedure,. t?e sgéies of operations for joinin%rthe adhesive tape 4
to the surfidcedrephaciiaense shoulddmprasieds. thasmnesderddampandhenthar di ng
to the presené invention, when the adhesive tape is joined to the wafer
surface, tHe thaewspeng specibsaidonors ingheating she aedrsr o the tvengioat h
direction after it is cut out, so that the joining property of the
adhesive tape to the wafer can be stabilized. Further, the unnecessary
adhesi ve tape which has been cut out can neatly be wound. In the above
enbodi ment, only the winding roller 16 is fornmed into a nediumthick

cylindrical shape; however, the collecting bobbin 33 may also 14 be forned
into a nmediumthick cylindrical shape.



The present invention may be enbodied in other specific forns wthout
departing fromthe sprit or essential attributes thereof and, accordingly,
ref erence should be nade to the appended clains, rather than to the
foregoing specification, as indicating the scope of the invention. 15 What
is claimed is: 1. An adhesive tape joining apparatus for joining an
adhesive tape to a surface of an article, cutting out the adhesive tape

al ong an outer peripheral edge of the article and, then, collecting the

unnecessar yWadles cMémledde: Wwhi ch  has been cut out, the apparatus
conprising: a container for containing an article therein; transport neans

for transporting the article fromthe container; positioning neans for
nounting thereon the article transported by the transport neans, and

posi tioning the @rt] van.article holder for. holding t 0si tioned
article; a tape lgtﬁxpdp%iﬁ%sﬁ?% R LR ??H@%HSJ%&P%’Q%%EE?’S Vg tapRdo a
article nount ed on t he article holder; a rel easing nmechanismfor releasing
t he adhesi \féufae?ﬁé’ FARORICIP efHARE 9ihidie adhesike tapg pdgyanmivdes peripherali ng
up the release |liner released by the rel easing nechanism a joining
mechani sm £8¢C5ithe Agtiekeandindeny eollegsing tpplinadcdssony viddesiapdasupphichuni t
to a surface of the article; adhesive tape cutting neans for cutting out
the adhesihié hagpecitopnbdtiioapharattsi cirepekong @aronttiabr dor eonf6nancanof
the article; and an unnecessary tape winding unit for w nding up the
unnecessar prtiekthébéxcent apenwhiich nhasisbden guhspettinwhaiei sitiche whRegpssary
tape winding unit is provided wth at |east one nmediumthick cylindrical

wi ndi ng r okbetineapdsithehingdhosmd Hirakoahtinpdccadn WhodiNge @b h&lo e He

circunferential side
the transport means, and positioning the article; an article holder for holding
the positioned article; a tape supply unit for supplying an adhesive tape onto
the article mounted on the article holder; a releasing mechanism for
releasing the adhesive tape from a release liner; a liner winding unit for
winding up the release liner released by the releasing mechanism; a joining
mechanism for joining the adhesive tape supplied from the tape supply unit
to a surface of the article; adhesive tape cutting means for cutting out the
adhesive tape joined to the article along an outer circumference of the article;
and an unnecessary tape winding unit for winding up the unnecessary
adhesive tape which has been cut out, wherein the unnecessary tape winding
unit 1s provided with at least one medium-thick cylindrical winding roller;
and the medium-thick cylindrical winding roller has a circumferential side
face swelled so as to be curved from both ends of a rotation shaft toward the
center portion of the rotation shaft; and a cut portion of the adhesive tape is
arranged in the curved portion of the roller, and the non-cut portion is wound

to both ends of the rotation shaft while the adhesive tape is pulled so as not
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face swelled so as to be curved fromboth ends of a rotation shaft toward
the center portion of the rotation shaft; and a cut portion of the
adhesive tape is arranged in the curved portion of the roller, and the
non-cut portion is wound to both ends of the rotation shaft while the
adhesive tape is pulled so as not 16 to shrink towards the center portion
of the rotation shaft of the roller. 2. The adhesive tape joi ning apparatus
according to claim1, wherein the nmediumthick cylindrical w nding roller

L ooa. 941 42t 40l el LRAOSARE 1, AR0 S h TS RS, UAIESERRRTATNeS) Ve

tape. 3. The adhesive 't arat’us “accordin wherein
t he medi umt hi ck cyllndrlcal winding roller is a coIIectlng bobbi n whi ch
winds up and collects the unnecessary adhesive tape. 4. The adhesive tape
j oining apparatu cor to claim1, wherein the medi umthick

cyl i ndri cal w. ndf ﬁ'ﬁ?&di ’éﬁwﬁatélpﬁJPHHPE@W“@WS/&@W@H?%\W chim 1, wherein
circunferen side face curved fromboth ends of a rotation shaft thereof
toward a céd ermﬁ‘élr*{mdhlﬁif ehmdrotadt ivondsiaf tolldmn ia prangedef rdll@oowhoh
1.00,000 mm 5. The adhesive tape joining apparatus according to claim1,
wherei n t Heapsgindsnanki glidey Ehadnneadssairndidhgsivelthee. i ncl udes a shaft made
of netal. 6. The adhesive tape joining apparatus according to claim1,
wherein the mediumthick cylindrical winding roller includes a shaft made
of resin. 17

3. The adhesive tape joining apparatus according to claim 1, wherein
the medium-thick cylindrical winding roller is a collecting bobbin which

winds up and collects the unnecessary adhesive tape.

4. The adhesive tape joining apparatus according to claim 1, wherein
the medium-thick cylindrical winding roller has a radius of curvature in its
circumferential side face curved from both ends of a rotation shaft thereof
toward a center portion of the rotation shaft, in a range of 1,000 to 100,000

ITIYL.

5. The adhesive tape joining apparatus according to claim 1, wherein

thé medium-thick cylindrical winding roller includes a shaft made of metal.

6. The adhesive tape joining apparatus according to claim 1, wherein

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