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 protectpreCRIP®EONf Or protecting circuit surface
thereof , and stuck with an adhesive sheet for die bonding on the rear

surface t haHRET STICKING XPPARKETOSERND SSTLERINGREIEAODdescri bed above, the
follow ng sticking nethod is known. That is, using a raw strip sheet in

which a strip of adhesive sheet is tenporarily stuck on a strip of rel ease
liner, the adhesive sheet is peeled off fromthe release liner, stuck onto
a wafer, amdeld&E CtHe OCfdveh®ilent he periphery of the wafer (refer to, for

exanpl e, patent document 1). [0004] 1
[0001]

The present invention relates to a sheet sticking
apparatus and a sticking method, particularly to a sheet
sticking apparatus and a stickingmethod capable of sticking
a sheet, when sticking a sheet to a plate-like 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 for die bonding on the rear surface thereof.

e

[0003]

As the sheet sticking method described above, the
following sticking method is known. That is, using a raw
strip sheet inwhich a 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
SUMMARY 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

gener ated gatdifr abh@sheer sheet angapanake bubhtestare gpmhéabebneen the
adhesi ve sheet and the wafer. On the other hand, when an excessive tension

i s given t aaichomdhase ve2sheed79%6ch a di sadvant age nmay be brought in that
warp deformation is caused on the wafer 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 positi on SUMMARY td® BHE f BREENTIORhe wafer is di sposed. Since the guide
rollers 28 nip constantly the adhesive sheet throughout sticking operation,
cutting operrdbXsm atsl peecsohgedpbyathenInienltdomadhesi ve sheet, a line-like
dent portion is fornmed on the adhesive |ayer 2
[0005]
However, in a sheet sticking apparatus disclosed in
the patent document 1, therehas 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 sadvant aggs tfiabhahBRe ivhefteds. CorurmxbMast aftild ¥asbWWPph atddNiB of the

| nvention] The present invention has been proposed in view of the above .

di sadvant agggjekk s8cRNa®RRSwaerd, NGHRCBSE8subJWEREE O, (P gididRy @ sheet
sticking apparatus and a sticking nmethod capable of sticking a sheet by

conti nuousl yroBBagUkbNBbitAsnt GASE2R raheliRe thack nliekiRisa ¥ dhiedansi on
constantly at a preset value during performng the sticking operation while

giving a pr@agseh@iffctén! R&HCELiWhid t2acR &1kl hske dORPYoAh anot her
obj ect of the present invention is to provide a sheet sticking apparatus

and a stickiygg 886880k GRRARIEh s $ndBhk ckARELY éyw&éﬁagg JBSIHd
consunption o0Of the sheet by feeding the sheet of a |length corresponding to

the size of jhhenkl §i8nldifh® PRoRelss. 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 1length 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

i mparting 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

i ncludes a tension nmeasuring mneans for neasuring the tension of the sheet

bet ween t heyeghge¥oke8d194ng MrlotAthd he press roller, and the tension
measuring means neasures the tension constantly to meintain a constant

tension whi|gggbicking the sheet to the plate-Ilike object with the press
roller. [0010] In the present invention, the tension neasuring neans

preferably includgs grheadteeldcranded Erf‘é‘%t%bére% wg the! E%'és@?ﬁ i s
arranged such that when the [oad cell detects ange of the tension, the

posi tion of ; penteBal 28oPRESMIERNGn Ekaﬁbeh%nfthtﬁIa%da S dE Ettfi'dﬂutﬁlf
constant tension. [0011] Al so, the presént invention adopts such a

arrangenent 55 B8k t@dsS h%%lvnp%&'s&'ﬂg“g aOBRRLA! ¥EedCYTR Lili 'igfo% %Q%%tuigeed out
unit for feedlng out a sheet to™a position facing a surface
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
achange of the tension, thepositionof the tensionmeasuring
roller is shifted to maintain the constant tension.
[0011]
r Also, the present invention adopts such an arrangement
that a sheet 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
plate-li 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 | engt h

of the sheej 6@&@%#’8&"\&19 hiergh%'é(%mi:o § Qcﬁf ﬁsergéﬁfﬁéromt dolge press

roll er being set to onger t an t e one end to

the other g&gai‘fi Ttﬂ% BleAbe e %blt%{‘é ié’@elqlf(%”&*}g%g?rewhé%lﬂr esent

i nventi on adopts suc ar rangenent t when eef I's stuck onto the

plate-like obj eCthetQﬁetp@%ean%u%f i PaRLLRAEL S spBARTEORgdaat  the

outside in the vicinity o e ot her ate [0014]
Furth t
whi ch &' shod? op EaF Ayl r%ﬁ?gﬁé*ﬂ@%t%%a@o%?%%%.mﬂﬂ%res@%@b% a press

219'_ ler to spheKebBfs A8k InY M EC e SRRt at AULFOIRAL SEY1IE 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. |
[o013]

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

) the outside in the vicinity of the other end of the plate-like
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 ntaining 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 respectntopibheePhake- bbhecePiRG o maTRitALARR tHe tRilin] Xt Angle.
[ 0016] Furthernore, the above nethods adopt such rethod that the sheet is

stuck in a ghakeahhatelRe LA g%hﬂ@héﬂq?fﬂgggTriﬁg Hggng[onlthe sheet
| er ept a e

feed-out unit to the press ro 'S Itt onger than the length
fromthe ongggpgy to the other end of the plate-like object. Effect of the
| nventi on FOOl?f According to the present invention, the tension measuring

reans operales ! oygRLLELD fife CRRYIAN: { eHRLAR iR hEBpERech, dubin this

state, the press roller sfic e sheet while inparting the press force to

the sheet. sEpBReAYCRAEkYoaNCif! RRKCAT al SfeSPCEE £8a GRNETAGH ANthdd:
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 tension is imparted thereto. Accordingly, crease
generation, air bubble catching and warp deformation of the

plate-1like object can be avoided.



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

avoi ded. 6 [0018] Also, such arrangenent is adopted that the tension
measuring roller shifts the position so as to naintain a constant tension
inthe load cell. Therefore, variation of the tension, which tends to occur
acconpani ed by novenent of the press roller, can be easily coped wth.

[ 0019] Further, since the sticking angle of the sheet is constantly

mai nt ai ned pyoi®¢ sticking-angle maintaining neans, even when the unstuck
area of the fed out sheet becones short as the press roller noves and the

sticking of the shped, s@chherPhafEmbhlkeigbhBebtREOGhATSthe Hidi®ISi on of
the sheet can be easily maintained at a constant |evel. [0020] Furt hernore,

the stickingeh§ueahf 26198 LRiZFtSt @b polatitildie doekgt R Pmditfrsieel fed out
between the front end of the peel plate and the press roller is set to be a

little |ongshsthar tBEsliendih thembhea eeaiendrherkhere! hefarartidgd the
pl ate-1i ke object. Therefore, the area of the sheet <continuing to the

vicinity of ofReetBRE18RD WHidheeRl®! €olddctir QBLBRpasaR DSy Wiktbrisnt he area
to be stuck onto the next plate-like object. Accordingly, unused area or
mar gi n 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-1like 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-like object. Therefore, the area of the sheet
continuing to the vicinity of the other end of the plate-like
object can be used as the area to be stuck onto the next
plate-like object. Accordingly, unused area or margin
between the sheet areas stuck on the plate-1like objects can
be minimized, and thus wasteful consumption of the sheet

can be eliminated.



bet ween the sheet areas stuck on the plate-like objects can be mnimzed,
and thus 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 showi ng sticking operation of adhesive sheet.

Figs. 5(A) Bixrx Deséer PrPORNGF OPHEY DRV INGM Ng  peel ing operation of
unnecessary adhesi ve sheet by a peeling apparatus. Explanation of Reference

Nurrer al s 211 10 sheet sticking apparatus 12 sheet feed-out unit 14
press roIIer 35 ten3|on measuring means 39 |oad cell 40 tension nmeasuring

roller 37 stickiggangl ¢sMRis¥H NiAGWR2ABmatically 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 a peeling
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 Wwafer (plate-like object) 0 sticking angle DESCRI PTI ON 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 wunit 12
di sposed in the upper ppi#dPN(Piafeb@sReldbjdclgbl e 13 for supporting a
wafer Was a plate-Iike objec%; a press roPIer 14 for inparting a press
force to an adhespyve s e to the upper surface side of the wafer
Wto stick the a%hesi3§€% %ékésg?gf%he 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
peel i ng of f pHERRERFTBNY oRIHE PREFIGAIED EMSOE PiERrshe wafer Wfrom the
upper surface of the table 13; and a w nding apparatus 17 for wi nding the
unnecessaryogghqsi ve sheet Sl.

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 thewafer W; a peeling
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 S1.

[o025]
The sheet feed-out unit 12 comprises: a support roller

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



[ 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 |iner
PS; a peel plate 22 with which the raw strip sheet L fed out fromthe
support roller 20 is sharply fol ded back to peel off the adhesive sheet S
from the release liner PS; a collection roller 23 for collecting the

rel ease liner PS by winding the sanme; a plurality of guide rollers 25 to 31

di sposed be%‘ﬁ’%‘ig» éﬁﬁdﬁléeli@(atsﬂé\ii 8ry %Qn@%@a&fﬁy@{ﬁ@ﬁtdr%né%lﬁa@é a

buffer roller di sposed between the guide rollers 25 and 26; a ten5|on

measuri ng g@ag%ﬁ%pﬂb%pg%@t%dﬁ%@léﬂqﬁsgué %erlobh-%rt% 3 ‘afgh%g}]e peel

sti cki ng-angl e mal ntai ni ng nmeans for integrally supporting t
plate 22, gyhde Lol Ls%‘iﬁngheég ngeﬁn@utt RS ohERRIeOR U i fE@angy 35. Note
that the guide rollers "27 and 29 are concomtantly provided wth brake

shoes 32 ajd éﬁaf?i?%ld@ﬁ bac h@é%e@ﬁ%@f%@%ﬁ%ﬁ% ‘é%e%rtesaffcgﬁ‘ged SO

as, when sticking the adhesive sheet S to the wafer be noved toward/

away from t hgeCPL T &5RQNM N 9@ dg acmeeétl&hoaaeqyzar%lﬁ Jddfflgrs 38

and 48 respectlvely, to nip the adhesive sheet Sto restrain the feedi ng

t hereof . [Q%%ﬂre-mépa‘steeﬁﬁlnl@} BRAY A% ITRY T he° seE 'asepsnPrAPfé’yC&E' 39
and a tension nmeasuring roller 40 supported by the |'oad
guide rollers 25 to 31 disposed between the support roller
20 and the collection roller 23; abuffer 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
and 42 respectively. 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



cell 39 and | ocated 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 14, and the tension is transnmitted to the |oad cell 39.
And there is such an arrangenent that while the load cell 39 neasures the
tensi on of the adhesive sheet S fed out, a feed-out head 49, which wll be
described | ater, nmoves downward at an angle in Fig. 1 via the

sti cking-ang] € anfPifk aéénsriq)r{rggn@réxflﬁftwatta Reel £O58XL LI sohe adhesive

sheet Sis maintained at a constant level. [0027) The sticking-angle

TRl Nt ai ni NGEADS BTodch A AlAhadfeh i BEAE LI 1D thE POEASCESL! 89 14 SO as

to maintain the sticking angle e adhesive sheet S with respect to

the vafer Wdo@rLONBh@NteABYLA- oFNens! atihleRd ANtk e {18 NEGANGRY, NRANS 37

conprises: a ft eed-out head 49, including gquide rollers 27, 28 and 29, the

load cell 39,406t eﬁéhﬁ”w@%ﬁi{élﬂgwﬁ?i'ﬁé AlscRidfea SIPEsSr 32mahds42,
cylinders 38 and 48, the peel plate 22 and a pair of slide plates 43 and

43 for sup i bgye Jif efby I piQf. oui r g i f rtically
gui di ng e RS il foraLd ke é’alﬁ W V2ol e deickdiel dharlr o

[ MParting and 06814t enh 8087 08 1168E A0 L RoBYER B! ifieVERhEERYe

direction. The guide rails 45 and the uniaxial robots 46 are disposed in
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,

J 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



an inclined posture enabling to nove the feed-out head 49 vertically al ong
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. OMng to this, the 11
front edge position of the peel plate 22 can be adjusted in accordance with
the dianmeter of the wafer W [0028] As shown in Fig. 3, the table 13
conprises: an outer table 51 having a substantially square shape in plane

view, and gRohRnNEn teagbgﬂaohaxsjfngha pelat pkitadl by SancWealadfighReq i n pl ane
view. The outer table 51 is configured in a concave-shape so as to receive

the inner tahl gcedradnde Wit AL Akt BSr LOF "PNE wRrkbeyvertical direction
with respect to the base 11 via a uniaxial robot 54. On the other hand,

the inner taghegy2 is arranged so as to nove in the vertical direction with
respect to the outer table 51 via a uniaxial robot 56. Accordingly, the

outer t abl € o1 anﬂsté‘ﬁodlﬁmﬁ{ Fitga.bbe, @ﬁeafﬁbiérﬁﬁ‘%pgﬁiéést %Mﬁ:éf‘? egral ly
in the vertical direction as well as to nove in the vertical direction

i ndependent kypgacH Qf&ﬁfn%%ﬁ‘ﬂsﬁé’nﬁﬂﬁilyt%% &hdpaPhif pPdndngdidfie i nner

table 52 are arranged to be adjustable to a predeterm ned |evel position

fggfzg]spondi Raat &n tithert RhbHRESS RfvilF a0ghest ¥RL S8y Spbdhbbaenaier W

in plane view. The outer table 51 is configured in a
concave-shape so as to receive the inner table 52, and is
arranded so as tomove in the vertical direction with 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
) a 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



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 is
provided novably in the vertical direction via a lifter (not shown) above

the table 13 t ek b | $ga: LAt | '
e L ob e 1%-albectdld £ i COWHd PRE Wi SOA LOROR 6) SR LhEd e L

rotation center shaft 65, and a cu e 67 supporte

arm 66. \WentRe cqutter blade 67 is rotated around the rotation center
shaft 65, the adhesive sheet S can be cut along the outer periphery of the
waf er W [OQ%%hoﬁs shown in Figs. 1, 4 and 5, the peeling apparatus 16
conprises a small” diameter roller 70 and a | arge dianmeter roller 71. A

moving frame P SURRG! Lacthe SIR!L. GhATF&La AOBLy8nadhel Red e di amet er

roller 71. The noving frame Ises a fron anme a rear frane

F2, whi ch alrggtre%“t&%% §9alP 1%3‘%0103 ngt éﬂO‘mfra;E;rﬁ‘é}%:ﬁ%tei QQQEQ F59- ghethe

rear frame bei ng connecte front Vi a connecti ng nenber
73. The rearclfc{t%r{elgzcblﬁpfﬁfgggrztgdrtplyation 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 F1l 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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a uni axial robot 75, while the front frame FI is supported by the guide
rail 61. OmMng to this, the noving frame F is novable in the X-direction in
Fig. 2. An arm nenber 74 supports the large dianeter roller 71 as shown in
Fig. 1. The armmenber 74 is arranged so that a cylinder 78 can nove the

| arge dianeter roller 71 in the direction closer to/away fromthe small
dianeter roller 70. 13 [0032] The wi nding apparatus 17 conprises: a drive
roller 80 supported by the noving frame F; and a winding roller 81, which
S supporte§b@§2}he free-end of the rotation arm 84 being abutted on the
circunferential surface of the drive roller 80 via a spring 85 to nip the

unnecessary adhesin v 13Qfilg %%p&ﬂﬁgqm&ﬁp%ié?giaﬁgfggﬁe oglﬂgrshaft end

of the drive roller 80, and I s arranged so at, en t rive roller

80 is drivegh tO, 50 AL£a Yy tige xginyfmeevwdém a"AlAginglrhoLbeus the

drive roller 80 to rotate; there he unnecessary adhesiv eet Si is

wound t her . t th 1t S wi-nding roller
81 shiftsqubﬁ?ﬁgghl%ngépg§r}ggg§?ﬁ§getEe fé?%gng%t%érgggﬁﬁgh %Eﬁ [ 0033]

Dt oo 4 FLEG SESLECR% Lhe MGRIMe ety Stergr iR (1
roller 80 via a spring 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 themotorM, 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

14



[0034] 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
rel ease liner PS at the front edge position of the peel plate 22, and the
| ead end of the release liner PSis fixed to the collection roller 23
through the guide rollers 28, 29. On the other hand, the | ead end of the
adhesi ve sheet Sis fixed to the winding roller 81 of 14 the w nding
apparatus 17 through the press roller 14 and the peeling apparatus 16.

70 D BLAnt oS bR e S5 B S0
oo 1q | BReSE h%e%sai%@ R O o HetE  BhRcipretaifate RS
L e e S e
bt noen t hobgdE ibhel ”dgzltg%&%%?%h 1o Q%ﬂgigaigﬁ%%ﬁ%h??bée} FHE: ¢ han
the | ero! Bndigr 405 far o she Adlfe P98 'snsEics netfisen 12F peSH R acror W
(s et on U Lapl L pressyrgsieg PR SRR

sticking angle 0 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 a transfer 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. In
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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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 frombeing 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. When the press roller noves, a tension is applied to the
adhesi ve sheet S, and the tension neasuring roller 40 is pulled in
theX-direction. Then, the |load cell 39 neasures the tension, and thereby

he feed- head, 49 is.| d le b 15 [ he sti.cking- |
i nt af ni ng “ands 18 7 BiRIRpARRSLs e BRErEr i nenCetRsT e IR At The oad
Il 39 th [ and i [ | d,t t | t ti t
Che pair of ST STEPERORE S T o tREQI H ¢ FESo BRSEE T Rad et based
t he data.,Th f , l.t, .t.he, feed-out  head. 49 |
Gescends ai ShE TRESFREH; 80 bharR eI 48 duebhs Mot rradfite Yoo a6
f to Fiig. 1). i ng,t0.thi when .t he .| t h_of. the adhesi
e o Fif i 0 RS e PRI LT A bl ve
beconmes shqrter., the stjcki angle O is maintained constantly to a
constant an F@§lf@b§@fQ41qq{%b%ﬁéﬁ%ﬁhent, as described above, during the

sticking operatiop,of the press roll 4, the.feed-out ad 49 js lowered
whi | e the tensi on'f'{%fer %é’r dh%%iav’ée%‘h]g t%gebé??‘n%'ou w2t 25%radiial fy

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 O 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 beencompletedbe P3; and thesticking

angle formed by P2, P1 and P3 be 6, the following arrangement

16



measured with the load cell 39. As a result, the sticking angle O is
mai.nt ai ned. However, control of descent of the feed-out head 49 may
elimnate the load cell 39. That is, as shown in Fig. 4(A), assuni 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 P1
and P2 respectively; the front edge position of the peel plate 22 at the
poi nt when the sticking operation of the adhesive sheet S has been

conpl eted be P3;_.and.the Sti ck& ng

fol |l ow ng af‘i’%g%lﬁé%tbe OrPatf al sgh%ggggogﬁég?g?ﬁéf%g, E%Rgg%nfﬁ)glx?gfio’r of)gte S
46 and 60 controlled, synchronously to lower the feed gut head .49
conot’ tutt nbd RESEPBEFRY Bt P ARPHRRHAI Rt e n FreCFERE PHE Bhrde bars
to 5o (et g AbenPLERRAR LRE SRRy oRl e Hlstares BRAR IS
becombs  shottend tieoRARE Hake B8R IR tarer 60 PESEBRRALETT ) * AP APl ned.
by Ui ng. t heARy LB HEEPNES BaAMRapRne BRI P CRR Pt 0 TRalAfRg he
ot eas. 1ol | orSNANS A EEHA bRl 07 e Pde 28 ERGSBSeBl DLAS: Bhsi on
control using, the J gad cell 39 Ca0 88, FRLN s pbMhid'Bs BB LRYEN T on
shorter, and thus the sticking angle 6 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 0 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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enpl oyed sel ectively. [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 wup to return to the initial posktion
(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 Onng to this,
the area of the adhesive sheet existin% at the left side_ fromthe front
edge positi GF drSah@shdde grece to2beafRtueh b tRedng¥tiWREGFY. tBhBE stuck
to the next wafer W thus _the adhesive sheet S is prevented from being
consumed wddteef athgsiygosdectnen, 18f PEeviatd s EFO%/ P LIDG RS PRt t he

table 13 by neans of the transfer apparatus, as shown in Figs. 5 (A) to 5
(D) , the prtastefrtey- 14 goes up, and the small dianmeter roller 70 and the
| arge dianeter roller 71 constituting the peeling apparatus 16 nove
leftward. AP®3IR! drive roller 80 of the w ndi ng apparatus 17 is driven to
wi nd the wunnecessary adhesive sheet Si; thus the unnecessar¥aadhesive

sheet Si around tH&SMf & t@ichhepwaper| B omemavsn Eremusher tabhef 4de of the

table 13. [0039] . .
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.
{00401

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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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

i ntai ned 493 GOSN dLeuslon WAl & 8thGk) Mot bEnagbesyG, ey G O the

wafer W sucC age can be obtain at air ng due to

18 i nsuf fi Ciygnt, 20300 QlodiBldh Aol Pt d PP Of 1508, BLEL fgg Lo excessi ve
be e % %gﬁi? The %2§t

tensi on can ectively prevented. | arrangenment, rmethod
and the Iikgo%%ﬁ carrying out the present invention have been discl osed so
far. However, the present invention is not limted to the above. That is,

t he present i.nven&.%lgq?_%g\g 92??‘%913%""3?{?'L’ﬂé?g%?é%q}%ogﬁéCirii}&eg ?ﬂaerlld'%fln SiDUt a

speci fic enbodi men 0SSI hose s he art

to add various (pdi BEaLhaNSnddndISPORALY. Hubrd s ADPYSE 1O36! IR0

resp ape, positTion and/or " disposition W thout

departing fromahe. t g cal e Pilde@ihn 1hent 2G5 Aed 16 PRL SRR, the

present invention.

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
dispositionwithout 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 ismoved 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-1ike object is the wafer has been
described. However, the present invention is applicable
to such arrangement that a sheet or f£film is stuck on a

plate-like object other than wafer.
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[(0042] For exanple
press roller 14 is

" table 13 is at a s

such arrangenent
t he sticking angle

, I n the above-described enbodi nrent, the case where the
nmoved to stick the adhesive sheet Sin a state that the

tandstill has been illustrated and descri bed. However,

that the table 13 is caused to nove nmay be enpl oyed. Al so,
O is not particularly limted. Further, in the

above-descri bed enbodi nent, an exanple in which the plate-like object is

t he wafer has been
to such arrangenen
ot her than wafer.
sheet feed-out unj
of a plat e-tike
sheet to stick the

shegt sticking app

descri bed. However, the present invention is applicable

t that a sheet or %@méﬁs stuck on a plate-like object
19 CLAIMES 1. A S I cki ng apparatus, conprising: a
t. for.feedi ng aﬁ)Ut a sheet to a position facing a surface
Ty FUPPHYPE| nparting a press force to said

sheet, fro ne end toward the other end of the
plate-1ike obj ecta;ShSﬂofg%d'P'éHé‘}q{)ﬁ”ﬁfeeé’ﬂﬁ?‘Hd’ shegtto %B‘?Sﬁffg'afe?ﬁﬂgr‘?gs 3C&nsi on of

t he sheet bet

.Sheet feed-out unit and the press roller, wherein

en _.th
sai d sheet Ht@duatslike ahjscti ncl udes a sheet feed-out head and a robot for

novi ng said feed-out head in accordance with the tension
robot noves sai dafléTS%F-E’E'FI

nmeasuri ng neans, S

sticking tHEOEREeEnd tpward thy ofhier g

. of . the sheet, said
fIApnIsing 2 Bress forcs 40 spidsheelsiq) S(‘ICBftE? §heety ensi on

o.that the tension js maiptained copstantly while
dlégt%‘b]’]é@rﬂlsﬁ ohjedtaanf press roller.

a tension measuring means for measuring a tension of the sheet between

the sheet feed-out unit and the press roller, wherein

said sheet feed-out unit includes a sheet feed-out head and a robot for

moving said feed-out head in accordance with the tension of the sheet,

said robot moves said feed-out head based on a measuring result of the

tension measuring means, so that the tension is maintained constantly while

éticking 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

3. A

roller is shifted to maintain the tension to a constant level.

sheet sticking apparatus, comprising:

a sheet feed-out unit for feeding out a sheet in a predetermined angle 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 of the plate-like object, wherein

said sheet feed-out unit includes a sheet feed-out head, and a

sticking-angle maintaining means including a robot for moving the feed-out head,

said sticking-angle maintaining means moves the feed-out head through

the robot when the press roller moves from one end toward the other end of the

20



2. The sheet sticking apparatus according to claim11l, wherein said tension
nmeasuri ng nmeans includes a | oad cell and a tension neasuring roller, and
when said | oad cell detects change of the tension, position of said tension
measuring roller is shifted to maintain the tension to a constant |evel. 3.
A sheet sticking apparatus, conprising: a sheet feed-out unit for feeding
out a sheet in a predetermned angle to a position facing a surface of a
plate-1i ke object; and a press roller for inparting a press force to said

heet t ti . heet end t t t her, d of th

STt 0, bl o e R BRI BB e ek

f eed- out head d tj cki ng- I I ntaini I ncl udi bot f
eed-ou ea an aﬁq@g}ﬁ&a@gﬂﬁa&@?ﬁcikml ntal ning neans I ncludlng a roobo or

movi ng t he PMBJEHRset i ng- angl e mai ntai ni ng neans noves the
feed-out head thr h, t he.rabot when the press raller_novyes .fram one end
diner LhG i Lo? O

toward the er shyet stigking gpparafis accqriing 10 flaim Whezeaspid i ng
by ect - 4. SHEt SRR SRPIEEh pE e HEAERih 4G troerhiod adt botufers,
Shoet Toq ottt BRTESS! theBeat AU auh dhegtrerso b B Pek 18 UirmEFcDRR 805 ' of | o1
Che ol at o- | FSGEPBARE o eoio 1reer G1d eiehh g aigs ks St accor di ng o cl ai m 4,
T o e b Pl L SR el I o1
ST RN TS A i L
et L 2 ReSLihen, Lo DRSPSl ofihl R 58810 2 pross rol e

6. A sheet sticking method using a sheet sticking apparatus which

comprises a sheet feed-out unit for feeding out a sheet to a position facing a

surface of a plate-like object; a press roller for imparting a press force to said

sheet to stick the sheet from one end toward the other end of the plate-like object;

and a tension measuring means for measuring a tension of the sheet between the

sheet feed-out unit and the press roller, said sheet feed-out unit including a sheet

feed-out head and a robot for moving said feed-out head in accordance with the

tension of the sheet, wherein | |

said robot moves the feed-out head based on a measuring result of the

tension measuring means, so that the tension is maintained constantly while

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

7. 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 step of

sticking said sheet in a state that a sticking angle with respect to said

plate-like object is maintained to a constant angle.

8. The sheet sticking method according to claim 6 or 7, wherein the sheet is
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sheet to stick the sheet fromone end toward the other end of the plate-Iike
object; and a tension neasuring neans for neasuring a tension of the sheet
between the sheet feed-out unit and the press roller, said sheet feed-out
unit including a sheet feed-out head and a robot for noving said feed-out
head in accordance with the tension of the sheet, wherein said robot noves
the feed-out head based on a neasuring result of the tension neasuring
nmeans, so that the tension is mai nt ai ned constantly while sticking the
sheet to th late-|]k roller. 7 sheet, sticking
net hod, in W%S@Wetg?t &Hmfo{lffsﬁ SFFE ﬁé@?‘ sfaé‘gﬁpeﬁhfec'ﬁu‘mttunétﬁﬂ t he
sheet is pressed b ress. roller t sane ont Ilke
object cordE FESAAUHEo LEap opRershie o leagth drom Sieeie Fi R Be e

sticking angl espect to said plate | i ke object is nalntalned to a
const ant aﬁ%ﬂgphg’PWh@Wg Heet sticking nethod according to claimé or 7,
wherein the sheet is 21 stuck in a state that a length of the sheet fed out
fromsaid sheet feed-out unit to the press roller is kept |longer than a

|l ength fromthe one end to the other end of said plate-like object. 22
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