DESCRI PTI ON SHEET STI CKI NG APPARATUS AND STI CKI NG METHOD Field of the

I nvention [0001] The present invention relates to a sheet sticking

apparatus and a sticking nethod, particularly to a sheet sticking apparatus
and a sticking nmethod capable of sticking a sheet, when sticking a sheet to
a plate-like object such as a sem conductor wafer, precisely to a
predeterm ned position of the object. Background of the Art [0002]
Conventional ly, sem conductor wafers (hereinafter, sinply referred to as

"wafer") are stuck with a protectl r protecting circuit surface
t hereof, and stuck with an adhe5| v%%%ﬁ%éﬁ di e bonding on the rear

surface thergf t scribed above, the
fol |l owi ng st?'&% A S[r%%%' S knovvn usﬁ% ‘ggfggvﬁ strip sheet in

which a strip of adheS|ve sheet is tenporarlly stuck on a strip of rel ease
i ner, the adhesive sheet is peeled off fromthe release liner, stuck onto

a mafer and n alo the perlphery of the wafer (refer to, for
exanpl e, patgﬁfggogﬁn% € fP ﬁ

{0001]

]

The present invention relates to a sheet sticking
apparatus and a sticking method, particularly to a sheet
sticking apparatus and a sticking method capable of sticking
a sheet, when sticking a sheet to a plate-1ike object such
as a semiconductor wafer, precisely to a predetermined
position of the object.

Background of the Art
[0002]

Conventionally, semiconductor wafers (hereinafter,
simply referred to as "wafer") are stuck with a protective
sheet for protecting circuit surface thereof, and stuckwith
an adhesive sheet fordie bondingon the rear surface thereof.
{oo03]

As the sheet sticking method described above, the
following sticking method is known. That is, using a raw
strip sheet inwhicha strip of adhesive sheet is temporarily
stuck on a strip of release liner, the adhesive sheet is
peeled off from the release liner, stuck onto a wafer, and
then cut off along the periphery of the wafer (refer to,
for example, patent document 1).

{0004]



Pat ent docunent 1: Japanese Patent Application Laid-Open No. 2004-47976
SUNNARY OF THE | NVENTI ON Problemto be Solved by the Invention [0005]
However, in a sheet sticking apparatus disclosed in the patent docunent 1,
there has not been positively enployed such an arrangenent so as to

mai ntai n constant tension during the operation of sticking an adhesive
sheet onto a wafer. Therefore, when the adhesive sheet is stuck with
shortage of tension, such disadvantages may be resulted in that creases are

generated on_t he adhesi ve sheet and/or air_ bub S are caught. between the
adhesi ve shegf’tﬁﬂg 598‘\%"2&.61 “On t HERHET® han ,aeﬁlﬁ{'gcn an%@%@éé;ﬁefvleoq ensi on
is givento _ skve gﬂﬁp'J a di sadvantage may be brought "in that
war p defornaP%gﬁ ? Q%ahéﬁd on‘%H% waf er after sticking the adhesive sheet.

[ 0006] Al'so, in the sheet sticking apparatus disclosed in the patent
docunent 1, a set of guide rollers 28 for feeding out the adhesive sheet to

a position fﬁﬁmn&h%ﬁlﬂ}ffcﬁnﬁn f&@ waf er is disposed. Since the guide
rollers 28 nip constantly the adhesive sheet throughout sticking operation,
cutting oper atiq @4 PR | Mol Ier i ofntgragdhesi ve sheet, a line-like
dent portion 1s for ITE(?DOI’I- t%}gl a‘%ﬁe@ ve ?ayer E
[0005]
However, in a sheet sticking apparatus disclosed in
the patent document 1, there has not been positively employed
such an arrangement soas tomaintain constant tension during
the operation of sticking an adhesive sheet onto a wafer.
Therefore, when the adhesive sheet is stuck with
shortage of tension, such disadvantages may be resulted in
that creases are generated on the adhesive sheet and/or air
bubbles are caught between the adhesive sheet and the wafer.
On the other hand, when an excessive tension is given to
the adhesive sheet, such a disadvantage may be brought in
that warp deformation is caused on the wafer after sticking
the adhesive sheet.
[0006]
Also, in the sheet sticking apparatus disclosed in
the patent document 1, a set of guide rollers 28 for feeding
out the adhesive sheet to a position facing the surface of
the wafer is disposed. Since the guide rollers 28 nip
constantly the adhesive sheet throughout sticking operation,
cuttingoperationandpeelingoperationof the adhesive sheet,

a line-like dent portion is formed on the adhesive layer



of the adhesive sheet. Therefore, in the case of plate-like object such as
the wafer, which is subjected to a grinding process to obtain an extrenely
thin thickness of several dozens micron, a sheet with a trace of line-like
dent portion nay cause an unevenness in thickness, or breakage of wafer in
the grinding process. Thus, the area with the hollow portion cannot be used
for the area to be stuck to the wafer. Although the sheet can be fed so
that the area with the hollow portion is excluded, that case causes such a

di sadvantage _that the sheet is, conguned wastefully. [0007) bject of the
nvent | on] TAE e aaResTRReSh: na TRERORs oddobRe CAah BRIt Ha Kibove

Sti oki ng appaPAes SHARASSTIERITRS Mot POF T A5 Br ISR e R PO ARHRS by
continuously neasuring ;P%g}ension O%W%Qf iﬁﬁgt é&gg?intaiqfthe tension
constantly aPTRESEsd° ¢ T G ﬁ@‘tﬁ Vit e MIHP* 53 on while
Obj cct of 't nASEEBSIRE T AD R FBRCF S A BEARE 4 DR RERF PSR at s
and a sticking nethod _capable of signifi.cantly suppressjng wasteful
consunpti on "G¥ CAUSENBB{UHYYIRRGT R ﬁi’lf%é‘ﬁ “of og {’Eﬁai‘ﬁggo‘?f&%‘?ﬁi ng to
the size of tirrlle trl)mleatger-ilni&{lengogreocc;éss. Thus, the area with the hollow

portion cannot be used for the area to be stuck to the wafer.

Although the sheet can be fed so that the area with the hollow

portion is excluded, that case causes such a disadvantage

that the sheet is consumed wastefully.

[0007]

[Object of the Invention]

The present invention has been proposed in view of

the above disadvantages. It is an object of the present

invention to provide a sheet sticking apparatus and a

sticking method capable of sticking a sheet by continuously

measuring the tension of the sheet to maintain the tension

constantly at a preset value during performing the sticking

operation while giving a press force to the sheet with a

press roller.

[0008]

Also, another object of the present invention is to
provide a sheet sticking apparatus and a sticking method
capable of significantly suppressing wasteful consumption

of the sheet by feeding the sheet of a length corresponding

to the size of the plate-like object.



3 Means for Solving Problenms [0009] In order to achi eve the above object,
the _present invention adopts such an arrangenent that a sheet sticking
apparatus, conprising: a sheet feed-out unit for feeding out a sheet to a
position facing a surface of a plate-like object; and a press roller for
inparting a press force to the sheet to stick the sheet fromone end toward
the other end of the plate-like object, wherein the sheet feed-out unit
includes a tension measuring nmeans for nmeasuring the tension of the sheet
bet ween the _sheet fee% ut. uni qgﬁ the press roller, and the tension
measuring neHR8PFedSH Wﬁ?q R ®Bnstant |y to maintain a constant

t ensi on mhllg 8% ﬁklng the sheet to the plate-like object with the press
roller. [001 P Rt he present invention the tension neasuring nmeans
preferably includei % d §3t€§ n neasEning IIe&_and.é
arranged such that ~®h&k Fﬁé ?W ec?¥eVa RR4ARG OF Fh@R%H S on, the

position of the tension.ne sur| aller is s { 0., /TRi Nt gi.n

Const ant. 1 endPBRNTIPE0IFPERRBEE haeI{ BraSncheith b5 BB € o
crrengere i Bt S48, Y IR T A Ao
out a sheet to a position facing a surface of a plate-1like
object; and a press roller for imparting a press force to
the sheet to stick the sheet from one end toward the other
end of the plate-like object, wherein

the sheet feed-out unit includes a tension measuring
means for measuring the tension of the sheet between the
sheet feed-out unit and the press roller, and the
tension measuring means measures the tension constantly to
maintain a constant tension while sticking the sheet to the
plate-like object with the press roller.

[0010]

In the present invention, the tension measuring means
preferably includes a load cell and a tension measuring
roller and is arranged such that when the load cell detects
a change of the tension, thepositionof the tensionmeasuring
roller is shifted to maintain the constant tension.
[o011]

Also, the present invention adopts such an arrangement
that asheet stickingapparatus, comprising: asheet feed-out
unit for feeding out a sheet to a position facing a surface

of a plate-like object; and a press roller for imparting



of a plate-like object; and a press roller for inparting 4 a press force to
the.sheet to stick the sheet fromone end toward the other end of the

pl ate-1i ke object, wherein the sheet feed-out unit includes a sticking-angle
mai nt ai ni ng neans, and the sticking-angle maintaining neans maintains the
sticking angle of the sheet at a constant angle wth respect to the

pl ate-1i ke object. [0012] Further, the present invention adopts such an
arrangenent that the sheet feed-out unit includes a peel plate, the length

of the sheet fed out_between the front ate and t press
rol | er bei ng2sRt€¥d E%rcﬁ.qqtﬁqﬁaﬁhﬁﬁﬁéFotﬁ ﬁcghéh?e ?ﬂ f o e end to

nventi on adbBre=8udReas e Sibtht ihaR (S GRE Jnlﬁééhﬁass%ei ghSESI onto the
plate-like objept t he fr nt e of, t he, eel IS tloqed at t he
outside in the vicFRft §PEF FES H%P:éHE'fl?ﬁgu ?3t8 i %S %ﬂﬂeﬁﬂg ?0014]
whi ch & SLQZPQFeﬁ@fﬁ*iﬁ'ﬁé‘%%”&a?h@& ot SRSAT e haha RTBLBBIS pr ess
[)]9' ler to st)ck tN8naE 91k :5PhahEe! df End Uy a%‘%dc&?s LhiShd e steps
with respect to the plate-like object.
[0012]

Further, the present invention adopts such an
arrangement that the sheet feed-out unit includes a peel
plate, the length of the sheet fed out between the front
end of the peel plate and the press roller being set to be
a little longer than the length from the one end to the other
end of the plate-like object.

[0013]

Furthermore, the present invention adopts such an
arrangement that, when the sheet is stuckonto the plate-1like
object, the front end of the peel plate is positioned at
the outside in the vicinity of the other end of the plate-1like
object.

[0014]

Further, the present invention adopts such a sheet
sticking method, in which a sheet is fed out from a sheet
feed-out unit and pressed by a press roller to stick the
same onto a plate-like object, and comprises the steps of:

measuring the tension constantly while the press roller

presses the sheet for sticking; and sticking the sheet onto



measuring the tension constantly while the press roller presses the sheet
for.sticking; and sticking the sheet onto 5 the plate-like object while

mai ntai ning the tension at a constant |evel via a tension neasuring neans.
[(0015] Mbreover, the present invention adopts a sheet sticking nethod, in
which a sheet is fed out froma sheet feed-out unit and the sheet is
pressed by a press roller to stick the sanme onto a plate-Ilike object, and
conprising the step of sticking the sheet in a state that a sticking angle

with respect o t he pl ate-1li s nal talned const ant angl e.
[0016] Furthk atgﬁzlgﬁot? hB’ P RS LT S ot s

stuck in a state th t .the |l ength of the sh f d out _fromthe sheet
feed-out uni POPSTER &Fg§§'v' & t?%?%%%tm%éf?f%P% '5R 8r than the length
fromthe one g@? ]to the other end of the plate-like object. Ef fect of the

| nventi on 6 f According to the present invention, the tension neasuring

means operates to intain the constant tenS|o%.19H1thgosheet aqg i,n this
state, the press rQBFSPvgflckghettﬁfsﬁﬁﬂﬁ Vet npar |n8 he press'§orce to
the sheet. s 9%:?{9.%%”%1'&33(:110 P Sllnat(::v 1cfh th Sg%elsl §e995‘3£ a%J.eomazgldshneoet

feed-out unit and the sheet is pressed by a press roller

to stick the same onto a plate-like object, and comprising

the step of sticking the sheet in a state that a sticking

angle with respect to the plate-like object is maintained

to a constant angle.

[{0016]

Furthermore, the above methods adopt such method that
the sheet is stuck in a state that the length of the sheet
fed out from the sheet feed-out unit to the press roller
is kept a little longer than the length from the one end
to the other end of the plate-like object.

Effect of the Invention
[0017]

According to the present invention, the tension
measuring means operates to maintain the constant tension
of the sheet, and in this state, the press roller sticks
the sheet while imparting the press force to the sheet.
Consequently, no slack of the sheet is generated and no
excessive tensionisimparted thereto. Accordingly, crease
generation, air bubble catching and warp deformation of the

plate-like object can be avoided.



excessive tension is inparted thereto. Accordingly, crease generatio
bubbl e catching and warp deformation of the plate-like object can be

avoi ded. 6 |

0018] Al'so, such arrangenent is adopted that the tension

measuring roller shifts the position so as to naintain a constant te

in the | oad
acconpani ed

cell. Therefore, variation of the tension, which tends t
by nmovenent of the press roller, can be easily coped wt

[ 0019] Further, since the sticking angle of the sheet is constantly
mai nt ai ned by 6 glstlcklng angl e mai ntai ning neans, even when the un
ed

area of the
sticking of
the sheet ¢

out sheet becones short as the press roller noves an

the shegl, tQuifies Pkéhgelnem ki 88bpREAILESTCTNd Rl s

an be ‘easily maintal ne constant leve [ 00201

the sticki ”%éésﬁ?&hgegogﬂéﬁ' Bnd ftlAlhe A 5&5%% YN t%f 5 136E

bet ween t he

little |ong
plate-like o
vicinity of

to be stuck

mar gi n

ront en peel plate an press roller 1s set”

g&&'ﬂﬁﬂ t@%n%%ﬂt _hmf LA 45 0re 19N &‘Heﬁ:@%o%herva‘i‘l%tﬂ

| ect here ore, the area of the sheet conti'nuing to t

bParfd RehsgB4, Q;frhié'ﬁ’ Lt bl d‘cﬁ':ulogbeghp%?ﬁelaebymé?&ﬁﬂq

onto the next plate-| rﬁ% obj ect. Accordingly, unused are
of the press roller, can be easily coped with.

[0019]

Further, since the sticking angle of the sheet is
constantly maintained by the sticking-angle maintaining
means, even when the unstuck area of the fed out sheet becomes
short as the press roller moves and the sticking of the sheet
to the plate-like object progresses, the tension of the sheet
can be easily maintained at a constant level.

[0020]

Furthermore, the sticking is carried out in a state
that the length of the sheet fed out between the front end
of the peel plate and the press roller is set to be a 1little
longer than the length from the one end to the other end
of the plate-1like object. Therefore, the area of the sheet
continuing to the vicinity of the other end of the plate-1like
object can be used as the area to be stuck onto the next
plate-1like object. Accordingly, unused area or margin
between the sheet areas stuck on the plate-like objects can
be minimized, and thus wasteful consumption of the sheet

can be eliminated.
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bet ween the sheet areas stuck on the plate-like objects can be mnimzed,
and.t hus wasteful consunption of the sheet can be elimnated. 7 BRI EF
DESCRI PTI ON OF THE DRAWNGS [0021] Fig. 1 is a front view schematically
showi ng a sheet sticking apparatus in accordance with the enbodi nent. Fig.
2 is a perspective view schematically show ng the sheet sticking apparatus.
Fig. 3 i1s a cross sectional view schematically showng a table. Figs. 4(A
to 4(E) are explanatory views show ng sticking operation of adhesive sheet.

Figs. 5(A) tg Eﬁp) S%hﬁﬂ]?}gt&w# eyRawPR¥ENg peeling operation of

unnecessary a esi ve sheet a peeling apparatus. Explanation of Reference
Nurrer al s 9§§ 0 sheet stlcklng apparatus 12 sheet feed-out unit 14
press roller nsion measuring nmeans 39 load cell 40 tension nmeasuring

roller 37 St'Ck'ngFﬁBQ'f:ﬂ?kﬁ%%%ﬂkngigﬁagéhematically'showing a sheet

sticking apparatus in accordance with the embodiment.

Fig. 2 is a perspective view schematically showing
the sheet sticking apparatus.

Fig. 3 is across sectional view schematically showing
a table.

Figs. 4(A) to 4(E) are explanatory views showing
sticking operation of adhesive sheet.

Figs. 5(A) to 5(D) are explanatory views showing
peeling operation of unnecessary adhesive sheet by apeeling
apparatus.

Explanation of Reference Numerals

[0022]
10 sheet sticking apparatus
12 sheet feed-out unit
14 press roller
35 tension measuring means

39 load cell

40 tension measuring roller

37 sticking-angle maintaining means
L raw strip sheet

PS release liner

S adhesive sheet

S1 unnecessary adhesive sheet



L raw strip sheet PS release liner S adhesive sheet Si unnecessary adhesive
sheet 8 Wwafer (plate-like object) O sticking angle DESCRI PTION OF THE
PREFERRED EMBODI MENTS [0023] Hereinafter, enbodinents of the invention wll
be described with reference to the drawings. [0024] Fig. 1 is a front view
schematically showi ng a sheet sticking apparatus according to the

enbodi nent; and Fig. 2 is a schematic perspective view thereof. In these
figures , a sheet sticking apparatus 10 conprises: a sheet feed-out unit

12 di sposed in thegupper, PéLiPBlggealgiﬁeo%%éc% table 13 for supporting a
wafer Was a plate-like object; a press Troller f4 for inmparting a press

force to an adhesi ye sheeé. %.ged Qut to t he upper surface side of the wafer
Wto stick the adhesive®sheet"8 6% e wafer W a cutter 15 for cutting

t he adhesive sheet S along the outer periphery of the wafer Wafter
sticking the adhesive sheet Sto the wafer W a peeling apparatus 16 for

peeling off i i i e wafer Wfromthe
B%%@???%b@ihﬁﬁ’ fbxﬁéﬁh\z/ﬁ] dli:%ﬁtﬂﬁni-ﬁ

upper surface o le 13; a ng apparatus 17 for wi nding the
unnecessary [o023]

Hereinafter, embodiments of the invention will be
described with reference to the drawings.
[0024]

Fig. 1 is a front view schematically showing a sheet
sticking apparatus according to the embodiment; and Fig.
2isaschematicperspectiveviewthereof. Inthese figures,
a sheet sticking apparatus 10 comprises: a sheet feed-out
unit 12 disposed in the upper portion of a base 11; a table
13 for supporting a wafer W as a plate-1like object; a press
roller 14 for imparting a press force to an adhesive sheet
S fed out to the upper surface side of the wafer W to stick
the adhesive sheet S to the wafer W; a cutter 15 for cutting
the adhesive sheet S along the outer periphery of the wafer
Wafter sticking the adhesive sheet S to the wafer W; apeeling
apparatus 16 for peeling off unnecessary adhesive sheet Sl
outside the wafer W from the upper surface of the table 13;
and a winding apparatus 17 for winding the unnecessary

adhesive sheet Sl1.
[0025]
The sheet feed-out unit 12 comprises: a support roller

20 for supporting a rolled raw strip sheet L in which the



adhesive sheet Si. [0025] The sheet feed-out unit 12 conprises: a support
roller 20 for supporting a rolled raw strip sheet L in which the 9 strip
of adhesive sheet S is tenporarily stuck on one surface of a strip of a
release liner PS; a peel plate 22 with which the raw strip sheet L fed out
fromthe support roller 20 is sharply folded back to peel off the adhesive
sheet S from the release liner PS;, a collection roller 23 for collecting
the release Iiner PS by wi nding the sane a plurality of guide rollers 25

ot For P EAERBRA R BORAL 5P gt P! SR B 4214 2T,
Efiai‘é{ ng-angPe et %?ﬁéelﬁ%%ﬁ%%?%e@ef%?'ﬁﬁo# bigh e daphed in | ®

22, 7 + 29 EqﬁﬁﬁHF #2- No
thzethe ggfgggr% FL§§§1§ Shégt é g%gpégﬁggﬁﬁﬁgz?ﬁp Vi eggﬁntﬁpbra '

shoes 32 anq 4§h£§§9§“ft | ¥l d bal % §;gé?ié %h&‘?é aﬁﬁlﬁ‘f’v Ut 8¢ SO

as, when StIC Ing t es|ve s e wafer e nove

t ovar d/ away fgq QL 8258100 .Ng &&if&{f#ﬁ %dh %9f§ cin
e adhesli ve sheet

cylinders 38 an respectively, to nip to restrain

the feeding ther ¢ eade0q3%le B 51U TRATH NABANS R, LLIPEY SE8 @ | 0ad

cel |

guide rollers 25 to 31 disposed between the support roller
20 and the collection roller 23; a buffer roller 33 disposed
between the guide rollers 25 and 26; a tension measuring
means 35 disposed between the guide rollers 27 and 28; and
a sticking-angle maintaining means 37 for integrally
supporting the peel plate 22, guide rollers 27, 28, 29 and
the tension measuring means 35. Note that the guide rollers
27 and 29 are concomitantly provided with brake shoes 32
and42respectively. Thesebrakeshoes32and42arearranged
so as, when sticking the adhesive sheet S to the wafer W,
to be moved toward/away from the corresponding guide roller
27, 29 by means of cylinders 38 and 48 respectively, to nip
the adhesive sheet S to restrain the feeding thereof.
[0026]

The tension measuring means 35 comprises a load cell
39 and a tension measuring roller 40 supported by the load
cell 39 and located at the base side of the peel plate 22.
The tension measuring roller 40 is pulled by a tension of
the adhesive sheet S, which is nipped by the guide roller

27 and the brake shoe 32 and is fed out to the press roller

10



39 and a tension neasuring roller 40 supported by the load cell 39 and

| ocated at the base side of the peel plate 22. The tension neasuring roller
40 is pulled by a tension of the adhesive sheet S, which is nipped by the
guide roller 27 and the brake shoe 32 and is fed out to the press roller

10 14, and the tension is transmtted to the load cell 39. And there is
such an arrangenent that while the load cell 39 neasures the tension of the
adhesive sheet S fed out, a feed-out head 49, which will be described

Later, moves, doynuard aL,anoAnal & JI\did ch Kb A0S Bid BK1R038N0l g

nalntalnlng medns” he" ténsion o he adheéesive

Tai nt ai ned g, Gogs! gﬂgh Kb ARt 83l GG el o JIRd WA i means

37 is arrange erac press roller 14 so as to maintalin the

sti cki ng ang"n%agjr%fest h;% adchﬁﬁj.l S&Fe{hé g\ﬁﬂgsi'@épgﬁge OS tf}é% V@]‘ter éNt 0 a

constant angl e StIC I Ng-ang nalntalnlng neans conprlses

eed-out head 43 IRG YHlNP 49 gﬁlgﬂl Wi He §5s8 gb§§ 1R8] O%’o&%'

the tension neasuring roller’ 4 rake s cylinders

48, Lhe peel ialaal 2008 Balh D 4@' Fggspflatﬁ.sa 4@h@”%t1@cfrgjl'-na;ﬂ%é)rt' ng

above itens; a palr of gul or vertically gu

f eed- out heaqla;iee -out E’rﬂa’ ns %7 WY %%ﬂ hﬁegctte%sﬁ%r@rtﬂf 44,d %[dﬂé@ﬁf]é' ng a

force to the 49 to nove vertical direction
sheet S is maintained at a constant level.

[0027]

The sticking-angle maintaining means 37 is arranged
to interact with the press roller 14 so as to maintain the
sticking angle 6 of the adhesive sheet S with respect to
the wafer W to a constant angle. The sticking-angle
maintainingmeans 37 comprises: afeed-out head 49, including
guide rollers 27, 28 and 29, the load cell 39, the tension
measuring roller 40, brake shoes 32 and 42, cylinders 38
and 48, the peel plate 22 and a pair of slide plates 43 and
43 for supporting above items; a pair of guide rails 45,
45 for vertically guiding the feed-out head 49; and a pair
of uniaxial robots 46 and 46 for imparting a force to the
feed-out head 49 to move in the vertical direction. The
guide rails 45 and the uniaxial robots 46 are disposed in
an inclined posture enabling to move the feed-out head 49
vertically along the inclined angle. Note that the peel
plate 22 is supported by a cylinder 50 disposed at the inner
side of the slide plates 43 enabling to move forward and

backward in the X-direction in Fig. 1. Owing to this, the

11



guide rails 45 and the uniaxial robots 46 are disposed in an inclined
posture enabling to nove the feed=out head 49 vertically along the inclined
angle. Note that the peel plate 22 is supported by a cylinder 50 disposed
at the inner side of the slide plates 43 enabling to nove forward and
backward in the X-direction in Fig. 1. Oming to this, the 11 front edge
position of the peel plate 22 can be adjusted in accordance with the

di anet er of the wafer W [0028] As shown in Fig 3, the table 13 conpri ses:

an outer ?ESgglﬁgg ggsﬁti lﬂs%%”tth I%%CI ; SB3PE - %{b;.n"ét%"éﬁ and

an |nner tab a substantia ar shape e view. The

outer tabl e 5} Ly GOALNIN ol ! the PEMVESSAPOLAO fae %9 ecei ve the i nner

tabl e 52, arranged so as to nove In e vertical direction with
respect gg gse 11 via a uni axi al robot 54. On the other hand, the
i nner table I'S arranged SO as to nove in the vertical direction with

respect to the outgp table f1 g4 gh@xtéblerf’? dp"g:@rlsﬁggorﬂq)qj der the

outer table 51 and the inner ta 1e 52 are arrange as to nove integrally

in the vertiggh,edsf %Ssn‘i‘ﬁékaﬁﬁléﬁél?%’cﬁ:éf‘e% ﬁe%'%féngg’ Jon

i ndependent |y each ot he” outer t 1 an é i nner

table 52 are ﬂ”éx‘i‘%‘?ﬂxéxﬁ 1%0'5?'2#%}] u@s%ﬁgﬁ&ﬂg‘é‘fﬁc& t' on

corresponding to th ness [ ad esi ve sheet and t%e wafer
in plane view. The outer table 51 is configured in a

concave-shape so as to receive the inner table 52, and is
arranged so as tomove in the vertical directionwith respect
to the base 11 via a uniaxial robot 54. On the other hand,
the inner table 52 is arranged so as to move in the vertical
direction with respect to the outer table 51 via a uniaxial
robot 56. Accordingly, the outer table 51 and the inner
table 52 are arranged so as tomove integrally in the vertical
direction as well as to move in the vertical direction
independently each other. Owing to this, the outer table
51 and the inner table 52 are arranged to be adjustable to
av predetermined 1level position corresponding to the
thickness of the adhesive sheet S and the wafer W.
[0029]

The press roller 14 is supported via a portal frame
57. On the upper face side of the portal frame 57, cylinders
59, 59 are provided. The press roller 14 is arranged so
as to move in the vertical direction owing to the operation
of these cylinders 59. Incidentally, as shown in Fig. 2,

the portal frame 57 is arranged to be movable in the

12



[0029] The press roller 14 is supported via a portal frame 57. On the upper
face side of the portal frame 57, cylinders 59, 59 are provided. The press
roller 14 is arranged so as to nove in the vertical direction owing to the
operation of these cylinders 59. Incidentally, as showmn in Fig. 2, the
portal frame 57 is arranged to be novable in the 12 X-direction in Fig. 1
via the uniaxial robot 60 and the guide rail 61. [0030] The cutter 15 1is
provi ded novably in the verti cal dlrectlon V|a a |fter (not shown) above

the table 13, Th utt
roteat ?lone ceRr &S 1 th]tong%njfal Comift%éfe E5517 suppor %%ﬁg’hcg%rot ation

arm 66 . W]er]]fa'gh utter blade 67 is rotated around the rotation center
shaft 65, thé adhesive sheet S can be cut along the outer periphery of the

waf er W [003]& :ﬁﬁ shown in Figs. 1, 4 and 5, the peeling apparatus 16
conprises a ma(t)l di ameter roller 70 and a | arge di aneter roIIer 71. A

novi ng frame F sup;i.i)lrt?:r tLJ)c%Is |1§I ?ngrrf&e r'%{,g‘blio %ch élatrgce fli aneter

roller 71. The noving conprises a ront a rear frame

F2, which ar %S'rpg Ex {Eé)f k(%roﬂ Qh{‘)@ﬁ at%%?cttﬁeotﬂa'bﬂe':igz 2'1'h<13 he
rear frame F leI ng COI‘]I‘]EC?G%' fron R via a

cutter 15 comprises: a rotation arm 66 fixed to a rotation
center shaft 65, and a cutter blade 67 supported by the
rotation arm 66. When the cutter blade 67 is rotated around
the rotation center shaft 65, the adhesive sheet S can be
cut along the outer periphery of the wafer W.
[0031]

As shown in Figs. 1, 4 and 5, the peeling apparatus
16 comprises a small diameter roller 70 and a large diameter
roller 71. A moving frame F supports the small diameter
roller 70 and the large diameter roller 71. Themoving frame
F comprises a front frame F1l and a rear frame F2, which are
opposing to each other in the Y-direction in Fig. 2, the
rear frame F2 being connected to the front frame F1l via a
connecting member 73. The rear frame F2 is supported by
a uniaxial robot 75, while the front frame F1 is supported
by the guide rail 61. Owing to this, the moving frame F
is movable in the X-direction in Fig. 2. An arm member 74
supports the large diameter roller 71 as shown in Fig. 1.
The arm member 74 is arranged so that a cylinder 78 can move
the large diameter roller 71 in the direction closer to/away

from the small diameter roller 70.
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connecting nmenber 73. The rear franme F2 is supported by a uniaxial robot
75, . while the front frame F1 is supported by the guide rail 61. OMng to
this, the noving frame F is novable in the X-direction in Fig. 2. An arm
menber 74 supports the large dianeter roller 71 as shown in Fig. 1. The
arm nmenber 74 is arranged so that a cylinder 78 can nove the |arge dianeter
roller 71 in the direction closer to/away fromthe snmall dianeter roller
70. 13 [0032) The wi ndi ng apparatus 17 conprises: a drive roller 80
supported by[bﬁgzgnving frame F;, and a winding roller 81, which is
supported at ree-end of the rotation arm 84 being abutted on the
circunferenti al su&{lace.gf .}lhe dri ve. rolll er..89 Viis% a saord'rn 83. Iy eni p the
unnecessary adhesi 8c gﬁeg% g 2aPRAFANYS ddr SPTR S dﬁsposed'a the €haft end
of the dri Vo ol ler 80,. and tiht IS arrar%%ed St h%td av\helr}l&.he rdrilveer rol | er
80 is drivenSLoSPBPREESS) PEhENFolSM MY HEMG Adi 75 FoMiB e FIIS% the
drive roller 80 to.rotate; thereb t unnecessary adhesi ve sheet S1 is
wound t her eoﬁﬁ'l\l‘(fﬁécgt ﬁ%tsua%p?ﬂ'c:eé\o%tng%éen%ﬁﬁ?—lerr@r égsgel}é? ]f%tealg\nlcr’lr(ljian%m roller

81 shifts rightward in. Fi 1 ai_nst. t for of .1 prd .. [ 00331
Next e st EADEREE el el of FRELESEnhIE RSB tul PECERE Bile dihyd 0033

embodi ment \Mrlolll%er g%sgrilabgdsﬁ\‘rigg 85 to nip the unnecessary adhesive

sheet S1. A drive motor M is disposed at the shaft end of
the drive roller 80, and it is arranged so that, when the
driveroller 80 isdriven torotate by themotor M, thewinding
roller 81 follows the drive roller 80 to rotate; thereby
the unnecessary adhesive sheet S1 is wound thereon. Note
that as the wound amount increases, the winding roller 81
shifts rightward in Fig. 1 against the force of the spring
85.

[0033]

Next, the sticking method of the adhesive sheet S in
accordance with the embodiment will be described with
reference to Figs. 4 and 5 as well.

[0034]

In the initial setting, in the raw strip sheet L, which
is fed out from the support roller 20, the adhesive sheet
S is peeled off from the release liner PS at the front edge
position of the peel plate 22, and the lead end of the release
liner PS is fixed to the collection roller 23 through the
guide rollers 28, 29. On the other hand, the lead end of

the adhesive sheet S is fixed to the winding roller 81 of
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reference to Figs. 4 and 5 as well. [00341 In the initial setting, in the
raw.strip sheet L, which is fed out fromthe support roller 20, the
adhesive sheet S is peeled off fromthe release Iiner PS at the front edge
position of the peel plate 22, and the lead end of the release liner PSis
fixed to the collection roller 23 through the guide rollers 28, 29. On the
ot her hand, the lead end of the adhesive sheet Sis fixed to the w nding
roller 81 of 14 the w nding apparatus 17 through the press roller 14 and

L1 peel 10,3000 3t 1 aptS2 1S PSRRI 202 Sl G 4T d o
(1efer L0 7 gl 5003 B s M1 11 RGNS NGB BeiEen g e pec
PLLCKI 19 2NOLE, DL PSS L9CNE ST (G R IGJBL L Sgo%pd, on e
peel P2 2808 At 3 4O e YR B0rs0n LS d 00N g e,
L oM R DY | Rl LD 005 s SR U el (T

that the waf ) é/}(a %h%eﬁre? s E%ﬁl%@bifié?’set so as to have a predetermined

sticking angle O with respect to the surface of the wafer
W disposed on the table 13 as shown in Fig. 1. Also, the
position of the front end of the peel plate 22 is adjusted
by the cylinder 50 so that the length of the adhesive sheet
S between the peel plate 22 and the press roller 14 is a
little longer than the length from the one end to the other
end, i.e., from the right end to the left end of the wafer
W in Fig. 4.

[0035]

In a state that the wafer W is set on the table 13
by means of atransfer arm (not shown), the stickingoperation
starts. Before sticking operation starts, the brake shoes
32, 42 are brought into contact with the guide rollers 27,
29 to restrain the adhesive sheet S £from being fed out. 1In
a state that the table 13 is at a standstill, the press roller
14 rotates and moves on the wafer W leftward in Fig. 4. When
the press roller moves, a tension is applied to the adhesive
sheet S, and the tension measuring roller 40 is pulled in
the X-direction. Then, the loadcell 39measures the tension,

and thereby the feed-out head 49 is lowered at an angle by
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by neans of a transfer arm (not shown) , the sticking operation starts.
Before sticking operation starts, the brake shoes 32, 42 are brought into
contact with the guide rollers 27, 29 to restrain the adhesive sheet S from
being fed out. In a state that the table 13 is at a standstill, the press
roller 14 rotates and noves on the wafer Wleftward in Fig. 4. Wen the
press roller noves, a tension is applied to the adhesive sheet S, and the
tension neasuring roller 40 is pulled in theX-direction. Then, the | oad

cell 39 rreasutses tpﬁetsepf{:ﬁgngt glgﬁﬁéfﬁ %ihfn eﬁgaggt3jﬂet%i Z%_Pt[salnomer ed

in
at an angle by "#5-0Si H an mal At ar i ig” means mai nt ai n

a predeter m ged LS o ensao,irugitrm i?glth[?’fogs%seweig,&e%es&ﬁe i on,

re
and is contr8l®ed o ol put an’ins uniaxi al _Tobots

46 t t t t t f

result, the thsotenPiREa AT £F Samit L dC8H: Qlto%ﬁ AR erad R 00 oo
th i des 4 i

when"the | endti b7t AT i d2% e‘e‘% R L peZYe”
pl ate 22 and %@%1%%?%%§éﬁléﬂ e bggpES shorter, the stlcklng angle 0 is

mai nt ai ned constant a constant angle. [00361 In this enbodinent, as

descri bed above, d%wgfm%,ééla%@glep%%tw@d%u&m%ﬁ2%{4&&&}4, the
f eed- out head

descends along the inclined angle of the guides 45 and

uniaxial robots 46 (refer to Fig. 1). Owing to this, even
when the length of the adhesive sheet S between the front
end of the peel plate 22 and the press roller 14 becomes
shorter, the sticking angle 6 is maintained constantly to
a constant angle.

[0036]

In this embodiment, as described above, during the
sticking operation of the press roller 14; the feed-out head
49 is lowered while the tension of the adhesive sheet S being
measured with the load cell 39. As a result, the sticking
angle 0 is maintained. However, control of descent of the
feed-out head 49 may eliminate the load cell 39. That is,
as shown in Fig. 4(A), assuming that the lowermost position
of the press roller 14 and the front edge position of the
peel plate 22 at the start point of the sticking operation
be P1 and P2 respectively; the front edge position of the
peel plate 22 at the point when the sticking operation of

the adhesive sheet Shas beencompletedbeP3; and thesticking

angle formed by P2, P1 and P3 be 0, the following arrangement
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49 is lowered while the tension of the adhesive sheet S being neasured with
the.load cell 39. As aresult, the sticking angle O is maintai ned. However,
control of descent of the feed-out head 49 may elimnate the | oad cell 39.
That is, as shown in Fig. 4(A), assum ng that the | owernost position of
the press roller 14 and the front edge position of the peel plate 22 at the
start point of the sticking operation be Pl and P2 respectively; the front
edge position of the peel plate 22 at the point when the sticking operation

O e, SOneR RSy A8 e FRIPLE ohe i LG50 o Ty o
e T NTLECTR I Ry M T
TRl N9 TSRSt Al UG A8 R 08 S0ab R B BRSO 1
(e ont a1t o oRe! 80 0 0 BAYS! 151l Bapotle PLELS &2 - AL | f bl st ance

angle O is C%(‘Ijl.%z é'&ist%g{ tBE@ﬁgSPa'\@eegp%Eﬁtts.tﬁ‘fa%‘é‘éﬁ?‘i%tmé‘@%aﬁe} he

feed-out hea Is readily ca y using t rigononetric

function. Thyg, (BY GRVSLANLT YoRBNER NLAD 1060 PLOEKI0 pa0ple fbassd on the

det ecti on of € novenen i Stance of e press rolTer e sane

operation a.”clhgftff&%h@%ﬂ‘@éﬁce%‘ét%%ntﬁ{‘éb%n%%rﬁﬁ ghats) B9sbhedgrds cel | 39

can be obt ai néd.

shorter, and thus the sticking angle 0 is constantly

maintained. Note that the movement amount of the feed-out
head 49 is readily calculated by using the trigonometric
function. Thus, by constantly maintaining the sticking
angle O based on the detection of the movement distance of
the press roller 14, the same operation and effect as those
of the tension control using the load cell 39 can be obtained.
In the present invention, these control methods can be
employed selectively.

[0037]

As shown in Figs. 4(D) and 4(E), when the sticking
operation of the adhesive sheet S has been completed, the
cutter 15 descends to cut the adhesive sheet S along the
peripheral edge of the wafer W, and then the cutter 15 goes
up to return to the initial position (refer to Fig. 1). At
this time, the front end of the peel plate 22 is positioned
in the vicinity of the left end of the wafer W. Owing to
this, the area of the adhesive sheet existing at the left

side from the front edge position of the peel plate 22 can
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In the present invention, these control nethods can be enployed
selectively. [0037] As shown in Figs. 4(D) and 4(E), when the sticking
operation of the adhesive sheet S has been conpleted, the cutter 15
descends to cut the adhesive sheet S along the peripheral edge of the wafer
W and then the cutter 15 goes up to return to the initial position (refer
to Fig. 1) . At this tinme, the front end of the peel plate 22 is positioned
in the vicinity of the left end of the wafer W OnMng to this, the area of
e, e/ s8Rk LK SkhBYa2ka B8 helLeuskdfo! (RO ALE: fyon reﬁ'ge%m'tlon
ate e use t

of the peel e area to be stuck to the next

wafer W thu % et Is
wast ef ul | y. qﬁﬁégfdﬁggféé P%%%tﬁéshgfgr &%ﬁg%ggﬁ%égglpgéggthe tg%Fe 13 by
means of the transfgr,apparatus, as shown in Figs. 5(A) to 5(D), the press

roller 14 goes up, and the snmall diameter roller 70 and the |arge dianeter
roller 71 coq§;:§ ing the peeling apparatus 16 nove |l eftward. And the

drive roller = 80 the wi nding apparatus 17 is driven to wind the
unnecessary adheS' Vi eHNE Gl taln thauesa*féf WNEGRIRAIS 2IESHUE taheet 1§
around the wafer Wcan ‘be peeled off fromthe upper surface of the table
13.

by means of the transfer apparatus, as shown in Figs. 5(A)

to 5(D), the press roller 14 goes up, and the small diameter’
roller 70 and the large diameter roller 71 constituting the

peeling apparatus 16 move leftward. And the drive roller

80 of the winding apparatus 17 is driven to wind the

unnecessary adhesive sheet S1; thus the unnecessary adhesive

sheet S1 around the wafer W can be peeled off from the upper

surface of the table 13.

[0039]

Then, the brake shoes 32, 42 move away from the guide
rollers 27, 29 so that the'raw strip sheet L can be fed out,
and in a state that the drive roller 80 is locked, the peeling
apparatus 16 and the winding apparatus 17 return to the
initialposition. Asaresult, newadhesivesheetSispulled
out and new wafer W is transferred onto the table 13 again.
[0040]

Therefore, according to the embodiment as described
above, since such arrangement is employed that the tension
of the adhesive sheet S is maintained to a constant level
while sticking the adhesive sheet S to the wafer W, such

advantage can be obtained that air bubbles catching due to
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[ 0039] Then, the brake shoes 32, 42 nove away fromthe guide rollers 27, 29
so that the raw strip sheet L can be fed out, and in a state that the drive
roller 80 is | ocked, the peeling apparatus 16 and the w ndi ng apparatus 17
return to the initial position. Asa result, new adhesive sheet S is pulled
out and new wafer Wis transferred onto the table 13 again. [0040]
Therefore, according to the enbodi nent as descri bed above, since such
arrangenent is enployed that the tension of the adhesive sheet Sis

mai ntai ned t9.g constant. leyel o g sti gkt ponLbeofdbesive oliast d o the

wafer W suc vantage can be ne arr es catching due to

18 insuffici%gte%&ggéy%%N£éﬁgfbﬁk:éﬁrg%g ; féE%ggéggﬁggng%edyo excessi ve

tensi on can be effectively prevent arrangenent, rmethod
and the like fgyGarrying out the present invention have been disclosed so
far. Fbmeve#, the present invention is not [imted to the above. That is,

(e present | vent ki e heenblisi Shethodud SefpnRmp A 2
to add vari O.ld)t%}j'c radl T LEaEEARS 1 dfe (ISP SRLYe b8 AP0V S 48SShI Rad-

enbodi mrent w respect to the shape, position and/or disposition w thout

departing fromtRe I eehRl $Als SRt idveéiidion is not limited to the above.

That is, the present invention has been illustrated
and described mainly about a specific embodiment. However,
it is possible for those skilled in the art to add various
modifications, if necessary, to the above-described
embodiment with respect to the shape, position and/or
disposition without departing from the technical spirit and
the range of the object of the present invention.

[0042]

For example, in the above-described embodiment, the
case where the press roller 14 is moved to stick the adhesive
sheet S in a state that the table 13 is at a standstill has
been illustrated and described. However, such arrangement
that the table 13 is caused to move may be employed. Also,
the sticking angle 0 is not particularly limited.

Further, in the above-described embodiment, an
example in which the plate-1like object is the wafer has been
described. However, the present invention is applicable
to such arrangement that a sheet or film is stuck on a

plate-like object other than wafer.
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t he range of the object of the present invention. [0042] For exanple, in the
above-descri bed enbodi nent, the case where the press roller 14 is noved to
stick the adhesive sheet Sin a state that the table 13 is at a standstil
has been illustrated and descri bed. However, such arrangenent that the
table 13 is caused to nove nmay be enployed. Also, the sticking angle O is
not particularly limted. Further, in the above-described enbodi nent, an
exanple in which the plate-like object is the wafer has been descri bed.
However, the present invention is apgiﬂgﬁ%ég to such arrangenent that a
sheet or filmis stuck on a plate-like object other than wafer. 19 CLAI MES

1. A sheet i cki IS0 - out it f f eedi
sheet sti cking gﬂgggagQﬁcmggggQgg%?%ggﬂ%$ngﬁﬁﬁgfgg?gu uni or feeding

out a sheet to a position facin ate-1Tke object; and a

press roller for igp?hggggﬁgegngg§ %@ﬁgefgg.%@éq?ﬁgqgﬁi%péﬁ%ﬁ?(éJmasheet

from one end towar e ot her en the plate ect, ereln said

sheet. feed- oybyiist] 1l dles £ JENEIQD JPA3UEL B0 - 1RABS o JLHTASH NY

tensi on of the Shéet betwe out unit an e press roller,

and . the tension egRULLNGoTaARs ARAHEStifly PHYYL FN AY Ihid
mal ntal n a const ant ension while stic 'ng
sheet to stick the sheet from one end toward the other end
of the plate-1like object, wherein
said sheet feed-out unit includes a tension measuring
means for measuring tension of the sheet between the sheet
feed-out unit and the press roller, and
the tension measuring means measures the tension

constantly to maintain a constant tension while sticking

the sheet to the plate-like object with said press roller.

2. The sheet sticking apparatus according to claim 1,
wherein said tension measuring means includes a load cell
and a tension measuring roller, and

when said load cell detects change of the tension,
position of said tension measuring roller is shifted to

maintain the tension to a constant level.

3. A sheet sticking apparatus, comprising:

a sheet feed-out unit for feeding out a sheet to a
position facing a surface of a plate-like object; and

a press roller for imparting a press force to said

sheet to stick the sheet from one end toward the other end
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the sheet to the plate-like object with said press roller. 2. The sheet
sticking apparatus according to claiml, wherein said tension neasuring
means includes a load cell and a tension neasuring roller, and when said

| bad cell detects change of the tension, position of said tension neasuring
roller is shifted to nmaintain the tension to a constant level. 3. A sheet
sticking apparatus, conprising: a sheet feed-out unit for feeding out a
sheet to a position facing a surface of a plate-like object; and a press

roller for ippagtin X i eet to stick the sheet from
gg :chlg. %tl%t%r 8Si%d Yirfedo, %?ﬁ?refﬁ

one end towa er end 20 of the plate-like object, wherein said

sheet feed-out unifkaiRCLHdes Redll-6kitNgnd9hifc1Wed! @l kA Sngigl the
sticking-angl e maintaining neans maintains a sticking angle of the sheet at

a constant apghq Wil IFEsReals, téhsai d plate-like object. 4. The sheet
sticking apparatus according to claiml1, 2 or 3, wherein said sheet

feed-out unit inclygfgs & NGEIngPARIFe MASnHRAALEALmddIfs SHEEhtheRsOW

between the front end of the peel plate and the press roller being set to

be a littleshqpgghd Qaglmsef k@R Hed £ P ARG MNE SN Anba ol et R pe &N Of
the plate-like object. 5. The sheet sticking apparatus according to claim4,

to said plate-1like object.

4. The sheet sticking apparatus according to claim 1,
2 or 3, wherein said sheet feed-out unit includes a peel
plate, the length of the sheet fed out between the front
end of the peel plate and the press roller being sét to be
a little longer than the length from the one end to the other

end of the plate-like object.

5. The sheet sticking apparatus according to claim 4,
wherein,whensaidsheetisstuckontotheplate—likeobject,
a front end of said peel plate is positioned at outside in

the vicinity of said other end of said plate-like object.

6. A sheet sticking method, in which a sheet is fed out
from a sheet feed-out unit and the sheet is pressed by a
press roller to stick the same onto a plate-like object,
comprising the steps of:

measuring the tension constantly while said press
roller presses the sheet for sticking; and

sticking the sheet onto the plate-1like object while

21



wherein, when said sheet is stuck onto the plate- |ike object, a front end
of said peel plate is positioned at outside in the vicinity of said other
end of said plate-like object. 6. A sheet sticking nethod, in which a sheet
is fed out froma sheet feed-out unit and the sheet is pressed by a press
roller to stick the same onto a plate-like object, conprising the steps of:
measuring the tension constantly while said press roller presses the sheet
for sticking; and sticking the sheet onto the plate-like object while 21

rsticl | nto the e | h |
7' A shoel sPReRE A e, Sae FERREDATEL EiEndt & AEVEL Vi SRRMGIE o000

f eed- out uni 0y 8l is pressed by a press roller to stick the sane
onto a pIate%F?EgroE?egg%'%Eonprising the step of sticking said sheet in a

state that a sticking angle wth respect to said plate-like object is
mai ntained to a constant angle. 8. The sheet sticking nethod according to

claim6 or 7, whejeifLhe;SNGeInk WS, I1h FnSlcH & Shabraibeagi Ryl the
% roller i

sheet fed out fromsaid sheet feed-out unit to the press s kept a

1ttle 10ngek-bRAl pkeROEBel O B7i andihd Arldit A PredUbPloyal d
pl ate-1ike object. 22
press roller to stick the same onto a plate-like object,
comprising the step of
sticking said sheet in a state that a sticking angle

with respect to said plate-1like object is maintained to a

constant angle.

8. The sheet sticking method according to claim 6 or 7,
wherein the sheet is stuck in a state that a length of the
sheet fed out from said sheet feed-out unit to the press
roller is kept a little longer than a length from the one

end to the other end of said plate-like object.
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