DESCRI PTI ON  SHEET STI CKI NG APPARATUS Field of the Invention [0001] The
“present invention relates to a sheet sticking apparatus, particularly to a
- sheet sticking apparatus capable of sticking a sheet to a plate-Ilike object
- such as a sem conductor wafer while preventing waste of the sheet.
Background of the Art [0002] Conventionally, sem conductor wafers
(hereinafter, sinply referred to as "wafer") are stuck with a protective
sheet for protecting circuit surface thereof , and stuck with an adhesive
sheet for die bonding on the rearDESCREREIORereof . [0003] As a sheet
sticking apparatus descri bed above, the follow ng sticking apparatus is
known. ThaSHEET SIILOKING rARPARATUS sheet in which a strip of adhesive sheet
is tenporarily stuck on a strip of release |liner, the adhesive sheet is
peel ed off fromthe release liner, stuck onto the wafer, and then cut off
al ong the periphery of the wafer (refer to, for exanple, patent docunent
1). [0004] Fieaidewif cheuranteritickapanese Patent Application Laid-Open No.
2004- 47976

[0001]

The present invention relates to a sheet sticking
apparatus, particularly to a sheet sticking apparatus
capable of sticking a sheet to a plate-like object such as
a semiconductor wafer while preventing waste of the sheet.
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.

[0003]

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

[0004]

Patent document 1: Japanese Patent Application

Laid-Open No. 2004-47976



1 SUMVARY OF THE | NVENTI ON Problemto be Solved by the Invention [0005]
However, the sheet sticking apparatus disclosed in the patent docunent 1
adopts such arrangenent that a set of guide rollers 2B for feeding out the
- sheet above the upper surface of the wafer, nips constantly the adhesive
| ayer of the sheet while suspending the feeding operation; i.e.,
t hroughout from sticking operation, cutting operation and to peeling
operation and thereby, a line-like dent portion is formed in the width
direction of the sheet. Therefore, 1in the case of the plate-like object
| i ke the wafer, which is subjected to a grinding process to obtain an
extrenel y SUMMARYhIQF TR IFVENEXOM| tens of nmicrons, a sheet with a trace
of dent portion causes unevenness in thickness, or breakage of the wafer in
the grindi Rgoplemedsi e SHed hhethe cbnwentiohe dent portion cannot be
used for the area to be stuck to the wafer. The sheet, accordingly, can be
fed so thatlO00®&larea with the dent portion is excluded. But, in that case,
there arises such a disadvantage that the sheet is consunmed wastefully.
[ 0006] Such di satowmetvage ahedebeeitbedishdng epparatss dddclnsegdtiin ng t he
guide rollers 28 at a position extrenely close

the patent document 1 adopts such arrangement that a set

of guide rollers 28 for feeding out the sheet above the upper

surface of the wafer, nips constantly the adhesive layer

of the sheet while suspending the feeding operation; i.e.,

throughout from sticking operation, cutting operation and

to peeling operation, .and thereby, a line-1like dent portion

is formed in the width direction of the sheet. Therefore,

in the case of the plate-like object like the wafer, which

i1s subjected to a grinding process to obtain an extremely

thin thickness of several tens of microns, a sheet with a

trace of dent portion causes unevenness in thickness, or

breakage of the wafer in the grinding processing. Thus,

the area with the dent portion cannot be used for the area

to be stuck to the wafer. The sheet, accordingly, can be

fed so that the areawith the dent portion is excluded. But,

in that case, there arises such a disadvantage that the sheet

is consumed wastefully.

[0006]

Such disadvantage as described above can be solved

by setting the guide rollers 28 at a position extremely close

to the outer edge of the wafer. However, when the size of



to the outer edge of the wafer. However, when the size of 2 the table is
" changed corresponding to the size of the wafer, the above sol ution cannot
cope with the problem and thus, wasteful consunption of the sheet is
~inevitable. [0007] Note that, the disadvantage due to the line-like dent
trace occurs also in the case where a peel plate is used. That is, in the
sheet peeled off fromthe release liner at the front edge position of the
peel plate, the line-like dent trace is forned in the width direction in

the sheet tpertabledenthRshged dvritedpendingttoctile Gfiddefpeied walfalze whil e
the feed-out operation is suspended, and the portion with the dent trace

formed has the Bboexcsolietisherarinet Tget wiith shegkréiwléme aved ehug,0008]

[ Cbject of the Invention] The present invention has been proposed in view of
t he above easadfaill agasumptidh] axf tHe tdiget eS€ninenyeaboen is to provide a
sheet sticking apparatus capable of sticking the sheet onto a plate-Ilike
obj ect whi l[@om7i m zing the waste of the sheet to the utnost even when the
dent trace on the sheet fornmed by the intermttent feed-out operation is
renoved so as noNote btikat pahededshavhhe aglei @ké n® d8headl indebike fdyntSol vi ng

Pr obl ens
trace occurs also in the case where a peel plate is used.
That is, in the sheet peeled off from the release liner at
the front edge position of the peel plate, the line-like
dent trace is formed in the width direction in the sheet
portion contactingwith the front end of the peel plate while
the feed-out operation is suspended, and the portion with
the dent trace formed has to be excluded when the sheet is
stuck to the wafer.
[0008]
[Object of the Invention]

The present invention has been proposed in view of
the above disadvantages. Anobjectof the present invention
is to provide a sheet sticking apparatus capable of sticking
the sheet ontoaplate-likeobjectwhileminimizing the waste
of the sheet to the utmost even when the dent trace on the
sheet formed by the intermittent feed-out operation is
removed so as not to be included in the sticking area.
Means for Solving Problems
[0009]

In order to achieve the object, the present invention

adopts such an arrangement that a sheet sticking apparatus,



[0009] In order to achieve the object, the present invention adopts such an
~arrangenment that a sheet sticking apparatus, 3 conprising: a sheet feed-out

~unit including a peel plate for peeling off a sheet froma release liner;
.and a press roller for pressing the sheet onto a plate-Ilike object
supported by a table to stick the sheet thereto, wherein the peel
supported novably forward and backward. [0010] In the present invention
such an arrangenent is adopted that the peel plate noves toward the table,
when the preagwprisiner amteetf Meadbmutenthiof idwlydiaie-4 igee biplecte t owar d
end of the sane. [0011]] Also, the follow ng arrangenment is

pref erabl y fad@getedding .off a sheepeéflropl at rehvass linarstané 4 lmtess

t he ot her

sheet-sticking angle is maintained at a constant angle.

| nventi on [MOUIHr AEenr gragstiogt theprsdesatt omvendai piatsi-id&ke heb jeset
I's supported novably forward and backward, the front edge position of the
peel pl ate sgppdetadviey 4 dratalrel tor s thiadk wared sterete e ), twheteeisi ze of

the plate-like object or the size of the table, thereby the position of the

dent

the peel plate is supported movably forward and backward.
[0010]
Inthepresent invention suchanarrangement is adopted

that the peel plate moves toward the table, when the press

~roller moves from one end of the plate-like object toward

the other end of the same.
[0011]

Also, the following arrangement is preferably
adopted; i.e., the peel plate moves in a state that a
sheet-sticking angle is maintained at a constant angle.
Effect of the Invention
[0012]

According to the present invention, since the peel
plate is supported movably forward and backward, the front
edge position of the peel plate can be moved forward or
backward corresponding to the size of the plate-1like object
or the size of the table,'thereby the position of the dent
trace remaining portion can be adjusted. Therefore,
feeding out operation of the sheet can be carried out so
that the margin between the sheet areas to be stuck on
respective plate-like objects is set to a short length, and

the dent trace is positioned within the margin, and thus

plate is

Ef fect of the

pl ate



trace remaining portion can be adjusted. Therefore, feeding out operation
~of the sheet can be carried out so that the margi n between the sheet areas
to be stuck on respective plate-like objects is set to a short |length, and
- the dent trace is positioned within the margin, and thus 4 wasteful
consunption of the sheet can be elimnated. (0013] Al so, such an
arrangenent is adopted that the peel plate noves toward the table as the
sheet sticking is progressed. Accordingly if the position setting is
arranged soastafuhecdnsunpehen off t hhepsheepl aap bei adiindsatedbst antial |y
with the outer edge of the table in a state that the sticking of the sheet
has conpl etl@®13he sheet can be fed out with mni num waste. [0014] Further
since the peel plate noves in a state that the sticking angle of the sheet
i s constantly nuiAitsai ,nedich tane amesigemenit tilse aslopdie d ahate the mMeslned at a
constant, and thus the sheet can be stuck precisely. BRI EF DESCRI PTI ON OF
THE DRAW N@B affe@dOtidyesi gowhrids tthd rbablei aw sdlenstiectl syiskdnigngisa sheet
sticking apparatus in accordance with the enbodinent. Fig. 2 is a
per spect i vepnage sodidmat | Aatdydsmelw nglf the position setting is

arranged so that the front end of the peel plate coincides

substantially with the outer edge of the table in a state

that the sticking of the sheet has completed, the sheet can

be fed out with minimum waste.

[0014]

Further, since the peel plate moves in a state that
the sticking angle of the sheet is constantly maintained,
the tension of the sheet can be maintained at a constant,

and thus the sheet can be stuck precisely.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

Fig. 1 is a front view schematically showing a sheet
sticking apparatus in accordance with the embodiment.

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

Fig. 3is 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



the sheet sticking apparatus. Fig. 3 is a cross sectional view schematically
showing a table. Figs. 4(A) to 4(E) are explanatory views show ng sticking
operation of adhesive sheet. Figs. 5(A) to 5(D) are explanatory views
- showing 5 peeling operation of unnecessary adhesive sheet by a peeling
apparatus. Figs. 6(A) and 6(B) are explanatory views showing initial
position of a press roll and a peel plate when the table is changed.
Expl anati on of Reference Nunmerals [0016] 10: sheet sticking apparatus 12:
sheet feedPafling epenatppansf unheepssary gswsigteasheeshy apealdarg PS:
rel ease liner S: adhesive sheet W wafer (plate-like object) 0: sticking
angl e DESCRPPHIGNUWF THE PREFERRED EMBODI MENTS [0017]
Figs. 6(A) and 6(B) are explanatory views showing

initial position of a press roll and a peel plate when the

table is changed.

Explanation of Reference Numerals

[0016]

10: sheet sticking apparatus

12: sheet feed-out unit

l4: press roller

22: peel plate

50: cylinder

PS: release liner

S: adhesive sheet

W: wafer (plate-like object)

B: sticking angle

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0017]

Hereinafter, embodiments of the invention will be
described with reference to the drawings.
[0018]

Fig. 1 is a front view schematically showing a sheet
sticking apparatus according to the embodiment; and Fig.
2 isaschematicperspective view thereof. Inthesefigures,

a sheet sticking apparatus 10 comprises: a sheet feed-out



Herei nafter, enbodi nents of the invention will be described with reference
to the drawings. [0018] Fig. 1 is a front view schematically show ng a sheet
sticking apparatus according to the enbodinent; and Fig. 2 is a schematic
perspective view thereof. In these figures , a sheet sticking apparatus 10
conprises: a sheet feed-out 6 unit 12 disposed in the upper portion of a
base 11; a table 13 for supporting a wafer Was a plate-like object; a
press roller 14 for inparting a press force to an adhesive sheet S fed out
to the uppanisul Rattssosked dn the wpper pttoieh icckk a baseallhesd tabdlecet S to
the wafer W a cutter 15 for cutting the adhesive sheet S along the outer
peri phery af3 foer swgpiport Midg teewaserckiaygat pratehktkeecolshieet ; & paesize wafer W
a peeling apparatus 16 for peeling off unnecessary adhesive sheet Si

out si de t heoddfear 14 foomnigeertiinpera prekacontet e drmkldhekive shédea W ndi ng
apparatus 17 for wi nding the unnecessary adhesive sheet Si. [0019] The
sheet feedsofitdusmt ti? thempppsessunfacppaide rod the wabetoW tuprddk Nng a
rolled raw strip sheet L in which the strip of adhesive sheet Sis

tenpor ari | wthet adkesfivensheeat fSate tiof wafetr Wp sotua teel EAstord icut iy, a peel

plate 22 with which the raw strip sheet L fed out fromthe support roller

20 the adhesive sheet S along the outer periphery of the wafer
Wafter sticking the adhesive sheet S to thewaferW; a peeling
apparatus 16 for peeling off unnecessary adhesive sheet S1
outside the wafer W from the upper surface of the table 13:
and a winding apparatus 17 for winding the unnecessary
adhesive sheet S1.
[00191]

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

20 for supporting a rolled raw strip sheet L in which the
strip of adhesive sheet S is temporarily 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 from the 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 liner PS by winding the same; a plurality of
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



I's sharply folded back to peel off the adhesive sheet S from the release
liner PS, a collection roller 23 for collecting the release |liner PS by

wi nding the same; a plurality of guide rollers 25 to 31 di sposed between
the support roller 20 and the collection roller 23; a buffer roller 33

di sposed between the guide rollers 25 and 26; a tension neasuring neans 35
di sposed between the guide rollers 27 and 28; and a sticking-angle

mai ntai ning means 37 for integrally supporting the peel plate 22, guide
rollers 27théd&enzdi caandeaguthiaginesemi ©35nea80it & thatethe giaide\bdbeléhat t he
guide rollers 27 and 29 are concomtantly provided wth brake shoes 32 and
42 respect 2vehyd Theare hcekeomhbestdy pndvidedreiahr angkd shoeas32when
sticking the adhesive sheet Sto the wafer W to be noved toward/ away from
t he correspnddizxespecieivelyer Thidse BPaky shiv@’s3 Danayl2axkeasrafigadd 48
respectively, to nip the adhesive sheet Sto restrain the feeding thereof.

[ 0020] Thesbeasi onhémastickingedns atheninps istrseta § aad thel wafd® wnd a
tensi on neasuring roller 40 supported by the load cell 39 and | ocated at

t he base sitdee@motad peedrp)avey From The derse spondhsy guigie pblleerd0 is
pull ed by a tension of the adhesive sheet S, which is nipped by the guide

roller 272and29hs; heake shasy3hdenk i38 Aad o8itrdspddiei s Bps toohlipr 14, and
the tension is transmtted to the load cell 39. And,

the adhesive sheet S to restrain the feeding thereof.
[0020]

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 nibped by the guide roller
27 and the brake shoe 32 and is fed out to the press roller
14, and the tension is transmitted to the load cell 39. And,
there is such an arrangement that while the load cell 39
measures the tension of the adhesive sheet S fed out, a
feed-out head 49, which will be described later, moves
downward at an angle in Fig. 1 via the sticking-angle
maintaining means 37 so that the tension of the adhesive
sheet S is maintained at a constant level.
[0021]

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



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 | ater, noves downward at an angle in Fig. 1 via the
. sticking-angle maintaining means 37 so that the tension of the adhesive
sheet S is maintained at a constant |evel. [0021] The sticking-angle
mai ntai ning neans 37 is arranged to interact with the press roller 14 so as
to maintain the sticking angle 0 of the adhesive sheet S with respect to
the waf er Wantaiohrgmnaangnipl eommhésesi alfianf-aufl kead 4Aniinclivding neans 37
conprises:a feed-outhead 49, including guide rollers 27, 28 and 29, the
| oad cel |l Fpideealerern?7 .me8sanfingdr diledosd cplakddshies Ensimh 42,
cylinders 38 and 48, the peel plate 22 and a pair of slide plates 43 and
43 for suppegasegirndovellerntd, sbpake sioemiIR and |42 4AxylUEldns I&rtical ly
guiding the feed-out head 49; and a pair of uniaxial robots 46 and 46 for
i nparting aandrife tbet heelfpkatewd2 moaddad®aio afbwd lide pheteer 48 cnd
direction. The guide rails 45 and the uni axial robots 46 are di sposed in
an inclinedposenrsurppenting abovevetens: feqpaibutoheauwid® rakksi4al |y al ong
the inclined angle. Note that the peel plate 22 is supported by a cylinder
50 di sposedd sitfdtheremtiieal lsi gaidfinghthel feled pbat deal® 49nabhidng painove
forward and

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

front edge position of the peel plate 22 can be adjusted

in accordance with the diameter of the wafer W.

{0022]

As shown in Fig. 3, the table 13 comprises: an outer

table 51 having a substantially square shape in plane view;

and an inner table 52 having a substantially circular shape

in plane view. The outer table 51 is configured with 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



backward in the X-direction in Fig. 1. Omng to this, the front edge
" position of the peel plate 22 can be adjusted in accordance with the
di aneter of the wafer W [00221 As shown in Fig. 3, the table 13 conpri ses:
..an outer table 51 having a substantially square shape in plane view, and
an inner table 52 having a substantially circular shape in plane view The
outer table 51 is configured with a concave-shape so as to receive the
inner table 52, and is arranged so as to nove in the vertical direction
Wi th respectobed $he HPpondingly a tie U riviote 531 aOrd t blee otteer hand,
the inner table 52 is arranged so as to nove in the vertical direction with
respect to takledi2eare abrengeéddmag tommexe dntegredigtisgheceotiicayl y, the
outer table 51 and the inner table 52 are arranged so as to nove integrally
in the vertdtaeéctiipnessi oelds agelto aove ADv&hen viend vk i ¢bredtiexnti on
I ndependent|ly each other. OMng to this, the outer table 51 and the inner
tabl e 52 aréndependently dachdptivenbl ®wing Aoptbdet ethenedtesveabpesiti on
corresponding to the thicknesses of the adhesive sheet S and the wafer W
[ 0023] The Pt earxd rtdid dnngs tebdeppadrarel arnranggsbticabef adivstBPleChot he upper
face side of the portal frame 57, cylinders 59, 59 are provided. The press
roller 14 i8 redefeermbned level position corresponding to the

thicknesses of the adhesive sheet S and the wafer W.

[0023]

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

X-direction in Fig. 1 via the uniaxial robot 60 and the guide

rail 61.

[0024]

The cutter 15 is provided movably in the vertical

direction via a lifter (not shown) above the table 13. The

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.

[0025]

As shown in Figs. 1, 4 and 5, the peeling apparatus

10



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 X-direction in Fig. 1 via the uniaxial robot
- 60 and the guide rail 61. [0024] The cutter 15 is provided novably in the
vertical direction via a lifter (not shown) above the table 13. The cutter
15 conprises: a rotation arm66 fixed to a rotation center shaft 65, and a
cutter blade 67 supported by the rotation arm66. Wien the cutter bl ade 67
i s rotated b conprisies a smalilodiswater hafar @9, ande hahgsiddamgiest S can be
cut along the outer periphery of the wafer W [0025] As shown in Figs. 1, 4
and 5, the pekléng’hppdy atawsingl Erbdec Fhsuippestes hiw |smhlanetiametgtrer 70 and
a large dianmeter roller 71. A noving frame F supports the snall dianeter
roller 70 arellléme 70a@Tgttiedisstay diahéter ZD11HR7 hoviThe foxdeg fFraoepri ses a
front frame F1 and a rear frame F2, which are opposing to each other in the
Y-directionFigonffimgseX at ivonteframe dHeakd deiear coamecFad vbicheafeont frane
FI via a connecting nenber 73. The rear frane F2 is supported by a
uni axi al roteRoFEng whi | @acheothentin ridre HdixestUupporirdipy 2 hetlgeii de rail
61. OMmng to this, the novable frame F

rear frame F2 being connected to the front frame Fl 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 movable 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.

[0026]

The winding apparatus 17 comprises: a drive roller

80 supported by the moving frame F; and a winding roller

81, which is supported at the free-end of the rotation arm

84 being abutted on the circumferential surface of the drive

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 is driven torotate by themotor M, the winding

roller 81 follows the drive roller B0 to rotate; thereby

the unnecessary adhesive sheet S1 is wound thereon. Note

that as the wound amount increases, the winding roller 81

11



I's nmovable in the X-direction in Fig. 2. An arm nenber 74 supports the
“large dianeter roller 71 as shown in Fig. 1. The arm nenber 74 is arranged
~so that a cylinder 78 can nove the large diameter roller 71 in the
.direction closer to/away fromthe small dianeter roller 70. [0026] The
wi ndi ng apparatus 17 conprises: a drive roller 80 supported by the noving
frame F;, and a winding roller 81, which is supported at the free-end of the
rotation arm 84 being abutted on the circunferential surface of the drive
roll er 80 $hiftspriigigvwesd donFpgat hk agatfares ddrey fadicespfethelsgsti|y. A drive
notor Mis disposed at the shaft end of the drive roller 80, and it is
arranged s®d3hat, when the drive roller 80 is driven to rotate by the notor
M the winding roller 81 follows the drive roller 80 to rotate; thereby
t he unnecesB®37 hdhesi ve sheet Si is wound thereon. Note that as the wound
amount increases, the winding roller 81 11 shifts rightward in Fig. 1
agai nst the forcdNesft t thesptingingomefBO@ QL Ndret adhlesistel shert Setmod of the
adhesive sheet S in accordance with the enbodinent will be described with
reference tacdoydande amdth aheweéhmbofiffeBt will be described with

reference to Figs. 4 and 5 as well.

[0028]

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

the winding apparatus 17 through the press roller 14 and

the peeling apparatus 16. Here, the peel plate 22

constituting the front end of the feed-out head 49 1is

positioned at its upper limit position (refer to Fig. 1 and

Fig. 4(A)). And the adhesive sheet S between the peel plate

22 and the press roller 14 is set so as to have a predetermined

sticking angle 6 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

12



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 lead end of the adhesive sheet
Sis fixed to the winding roller 81 of the w nding apparatus 17 through the
press roller 14 and the peeling apparatus 16. Here, the peel plate 22

bonst i tuti fPd he 14 ont XM the FREPFERAR Hehd k6 FBQ BESTRE FRAERL i ts
upper limt _position érefer to Fig. 1 and Fig. 4 (A ) . And the adhesive
sheet S betfhekh ?h%'p el plate 22 and the press roller 14 is set so as to
have a predeternined sticking angle O with respect to the surface of the
waf er W di 69%%2H 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 theladhedidtee st the paafigel the $RleloplHie B3PIadl3he press
roller 14 is a little longer than the |l ength fromthe one end to the other
12 end, i.ePYymeepmahd trogiel earrn énphehaxm) ohye st ickd ngareratyon Fig. 4.
[0029] In a state that the wafer Wis set on the table 13 byneans of a
transfer arftr3fbs- sRefHre stHCkIMIRPRFAEpEPaE 3Rt S, 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, theloadcell 39 measures the tension,
and thereby the feed-out head 49 is lowered at an angle by
using the sticking-angle maintaining means 37 to maintain

a predetermined tension. That is, the load cell 39 measures

the tension, and is controlled to output an instruction to
the pair of uniaxial robots 46 tomaintain the predetermined
tension based on the data.

Therefore, as a result, the feed-out head 49 gradually
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.
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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
adhesive sheet S, and the tension neasuring roller 40 is pulled in the
X-direction. Then, the l|oad cell 39 neasures the tension, and thereby the
feed-out held@P 3l is |owered at an angle by using the sticking-angle
mai ntai ni ng means 37 to maintain a predeternm ned tension. That is, the |oad
cel | 39 neasures In Hhienkedingnt | s daserites tap e purdusing nske uction to
the pair of uniaxial robots 46 to maintain the predetermned tension based
on the dat sstieing eperadsian pEdlle presg Hodddeodt . Hawifaedgraduaead
descends al ong the inclined angle of the guides 45 and uniaxial robots 46
(refer to FAYisihowvepedyhide khe tensdon ohdhe adhpshyershget fbedmasi ve
sheet S between the front end of the peel plate 22 and the press roller 14
beconmes sHegasyredwith ithd Agadngedl039s s at apABdteohBeasitligking a
constant angle. 13 (0030] In this enbodi ment, as described above, during the
sticking opmmglée dhisfmahetpissd.r didweevdd, ddretfekdfodesieat 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 Pl and P2 respectively; the front edge position of the

peel plate 22 at the point when the sticking operation of

the adhesive sheet ShasbeencompletedbeP3; and the sticking
angle formed by P2, P1 and P3 be 6, the following arrangement
may also be adopted. That is, the uniaxial robots 46 and
60 are controlled synchronously to lower the feed-out head
49 constituting the sticking-angle maintaining means 37
along the guide bars 45 so that, as the pi‘ess roller 14 moves
and the distance between the points P1 and P3 is made smaller
by the uniaxial robot 60, the level of the peel plate 22,
that is the distance between the points P2 and P3 also becomes
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 0 based on the detection of the movement distance of
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49 is lowered while the tension of the adhesive sheet S being neasured with
the.load cell 39. As a result, the sticking angle O is naintained. However,
~control of descent of the feed-out head 49 may elimnate the |oad cell 39.
- That is, as shown in Fig. 4(A), assuming 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 El ate 22 at the point when the sticking operation
of the adhew prestsesprliefaks hddre sampl eperabiopandaffelrd asitthody angle
formed by P2, P1 and P3 be 6, the follow ng arrangenent nay also be
adopt ed. Thef the tengiemcartaplrusiotsthe 1aad cebl 3dccawherall tatned.
synchronously to lower the feed-out head 49 constituting the sticking-angle
mai nt ai ni ngIebhe BT esgndngnventgieinde these 4gosbrohamethodishecanebe rol | er
14 noves and the distance between the points P1 and P3 is nade snaller by
t he uni axi s¢mpbopedceelentivedsl of the peel plate 22, that is the distance
bet ween the points P2 and P3 al so becones shorter, and thus the sticking
angle 0 is t®®3thntly maintained. Note that the novement anount of the
feed-out head 49 is readily calculated by using the trigononetric
function. Thus bysghewntly Fedht d (P h@ande B) ckibrp theylstdckired on t he
detection of the novenent distance of 14 the press roller 14, the sane
operati on apperatien @f thmsglhesive 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

be used as the area to be stuck to the next wafer W, thus

the adhesive sheet S is prevented from being consumed

wastefully.

[0032]

Then, after the wafer W is removed from the table 13

by means of a 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 theunnecessary adhesive

sheet S1 around the wafer W can be peeled off from the upper
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of the tension control using the load cell 39 can be obtained. 1In the

" present invention, these control nethods can be enployed selectively.

[ 0031] As shown in Figs. 4(D) and 4(E), when the sticking operation of the
. adhesi ve 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 time, the front end of the peel plate 22 is positioned in the vicinity
of the leftswerfiacé dhetmaftab¥é Daing to this, the area of the adhesive
sheet existing at the left side fromthe front edge position of the peel
plate 22 caood®] used as the area to be stuck to the next wafer W thus the
adhesive sheet S is prevented from being consumed wastefully. [0032] Then,
after the wafer When ) etevbtakeshdde 32abke rMdve Bwarrdromotha dubdsf er
apparatus, as shown in Figs. 5(A) to 5(D), the press roller 14 goes up, and
the smal | dteleées 27,0bbeso thatndheheaw artgel fisheettel. danl ber £€d @onstit uting
the peeling apparatus 16 nove leftward. And the drive roller 80 of the

wi ndi ng appatidtinsa $faite thaty ehetdrivadolller shnecasckesd, atbagsearisgeet Si;
t hus the unnecessary adhesive sheet Si around the wafer Wcan be peeled off
fromthe upgsparatus 16 and the winding apparatus 17 return to the
initialposition. Asaresult, newadhesivesheetSispulled
out and new wafer W is transferred onto the table 13 again.
[0034]

When the size of the wafer W as the object fo be stuck
is changed; for example, from the size shown in Fig. 6(A)
to a size shown in Fig. 6(B), a table 13 of which plane area
is relatively small is employed. 1In this case, the initial
positionof thepressrollerl4 issetbeingshiftedleftward,
and the initial position of the peel plate 22 is set at a
position closer to the table 13 being shifted rightward by
the cylinder 50. Owing to this arrangement, the sticking
angle 0 is maintained.

[0035]

Accordingly, even when the small table 13 is employed,
by setting the initial position of the peel plate 22 in
advanced position, the front end of the peel plate 22 at
apoint that the sticking of the adhesive sheet Sis completed
can be kept at a substantially contacting position with the

outer edge of the table 13. Accordingly, the left side sheet

area from the front edge position of the peel plate 22 can
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15 surface of the table 13. [0033] 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 wi nding apparatus 17 return to the initial position. Asa result,
new adhesive sheet Sis pulled out and new wafer Wis transferred onto the
table 13 again. [0034] Wen the size of the wafer Was the object to be
stuck is changed; for exanple, fromthe size shown in Fig. 6(A) to a size
shown in Fike ueeB)as thetausatedepstupkdle phamexireafers renefare, small is
enployed. In this case, the initial position of the press roller 14 is set
bei ng shi f tid dsebowsidle sadsthekittia iafihgsiiste istveedf St wbtheot yaste 22 is
set at a position closer to the table 13 being shifted rightward by the
cyl i nder 50thxigly preventing rthwslentt tndee .swhdlcbngs fagmedobysthaii nt ai ned.
[ 0035] Accordingly, even when the small table 13 is enployed, by setting
the initialfpeosttensh off thigepped phite 222 finom hevimacédcpudied on, thée front
end of the peel plate 22 at a point that the sticking of the adhesive sheet
S is conpl eaxea tanbeeskupgk &0 sheuwWafgmt.i al |y contacting position with the

[0036]

The best arrangement, method and the 1ike for carrying
out the present invention have been disclosed so far.
However, the present invention is not 1limited 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.

[0037]

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

[0038]

Also, in the embodiment, an exchange method was shown

between two kinds of wafer sizes using a cylinder 50 for

adjusting the front edge position of the peel plate 22.
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outer edge of the table 13. Accordingly, the left side sheet area fromthe
front edge position of the peel plate 22 can 16 be used as the area to be
stuck to the next wafer. Therefore, it is possible to stick the adhesive
sheet S without waste through preventing the dent trace, which is fornmed by
the front end of the peel plate 22, frombeing included in the area to be
stuck to the wafer. [0036] The best arrangenent, nmethod and the |ike for
carrying out the present invention have been disclosed so far. However,

t he presentHoweeert| dm placebfl tine abdveo when abmiaxidlarobset ¢épaplesent
invention has been illustrated and described mainly about a specific
enbodi nent . ofipweiddonali cost pokkimg é sfuged hvaeiseksl|diek s of tihe wafeto add
various nodifications, if necessary, to the above-described enbodinent

Wi th respectah obé heasfidpd,. position and/or disposition wthout departing
fromthe technical spirit and the range of the object of the present

i nvention. [0037] For exanple, 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 applicable to such an arrangenent that a
sheet or filmis stuck on a plate-like object other than wafer.
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[0038] Also, in the enbodi nent, an exchange net hod was shown between two

ki nds of wafer sizes using a cylinder 50 for adjusting the front edge
position of the peel plate 22. 17 However, in place of the above, when a
uni axi al robot capable of positional controlling is used, various sizes of
the wafer can be handled. 18 CLAIMS 1. A sheet sticking apparatus,
conprising: a sheet feed-out unit including a peel plate for peeling off a
sheet froma release liner; and a press roller for pressing and sticking
the sheet onto a plate-like object supported by a table, wherein the peel
plate is capable of noving forward ang R?ﬁ ward corresponding to the size
of the plate-like object or the size P tabl e, and when the sticking of

the sheet is.completed, the front end of the peel plate is positioned at a
position in the vi ‘éisﬁf"%tyfilgﬁngﬁgpaéaﬁé’ MRS at e- | i ke object or a position

Substant ol CON e e S hBORE Sl P o aSpRlR s, o1 "0
predet of I g WRRCTu9Shit 0ok Ll P 5k ash kb RRRTSE, e
toward the ot hel 1 eNGHal: dibSotcd Sy a table,
wherein the peel plate is capable of moving forward and backward
corresponding to the size of the plate-like object or the size of the table, and when
the sticking of the sheet is completed, the front end of the peel plate is positioned
at a position in the vicinity of the edge of the plate-like object or a position

substantially contact to the outer edge of the table.

2. The sheet sticking apparatus according to claim 1, wherein said peel
plate moves from a predetermined upper position of the table to a direction to
approach the table when said press roller moves from one end of the plate-like

object toward the other end of the same.





