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 wth a protective
sheet for protecting circuit surface thereof , and stuck with an adhesive
sheet for die bonding on the rear ﬁgg%ﬁpri?ﬁreof . [0003] As a sheet
sticking apparatus descri bed above, the follow ng sticking apparatus is
known. That gyeprUSSTYECRING RPSARAPysheet 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] gRahentodasievdnt Gpanese 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 fordie bondingon 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 28 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 forned in the width
direction of the sheet. Therefore, in the case of the plate-like object

| i ke the wafer, which is subjected to a grinding process to obtain an

extrenely tdymmaARY e ofigte OfnvENPEGN tens of mcrons, a sheet with a trace

of dent portion causes unevenness I n thickness, or breakage of the wafer in

t he grindin@ﬂ@g&gﬁﬁ%gﬁ5e1§%@¥§dtﬂf fheaTwi-bAtilBg dent portion cannot be
to1h

used for the area to be stuc e wafer. The sheet, accordingly, can be
fed so thatﬂdybi?ea with the dent portion is excluded. But, in that case
there arises such a disadvantage that the sheet is consunmed wastefully.

[0006] Such di sadyaRiage: 2% 1e3iddied akaue & Hb i SAly et s Do SE4 1 AT 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 1line-like dent portion
is formed in the width direction of the sheet. Therefore,
in the case of the plate-like object like the wafer, which
is 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 1in 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 area with 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 | A9(J L0810 ARLHAAALD-LbS LaoNL Endnalol he fepho Rl vhi | e

t he feed-out op ron I's sdaspended, ron Wt ‘trace

formed has tt;i:meeb%b\e/é)éf%![ Igg%qt Rgncélbr?o%hc?oeé]ei thsrtﬂﬁgg}:gbigﬁ Vﬂgrth 59008]

[ Cbj ect of t n e present Tmnvention €een proposed 1'n vi ew of

Sheet st 1 cki' et arans SERrE 8r *oboRrB5E TR LR s o hl ae oo Tke:
obj ect mhilgdq¢ypizing the waste of the sheet to the utnost even when the
n e

dent trace sheet formed by the intermttent feed-out operation is

remved so as not g benbRc! Hed s dh i gkl &5 11 BRI el Vi N
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 edgé position of the peel plate, the line-1like
dent trace is forméd 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. Anobject of the present invention
is to provide a sheet sticking apparatus capable of sticking
the sheet ontoaplate-like objectwhileminimizing 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
arrangenent that a sheet sticking apparatus, 3 conprising: a sheet feed-out
unit including a peel plate for peeling off a sheet froma rel ease 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 plate is

supported novably forward and backward. [0010] In the present invention
such an arrangement is adopted that the peel plate noves toward the table,
when the pressmpFPéiRg: NBVSSed Ofe @co@du®it thec Ph@ieg! 4 ke ®Djpratd ovard
the other end of the sanme. [0011] Also, the follow ng arrangenent is

preferably gslopiesiing ff theneeal filod @ FBYESskN1anskat @nlihatpPess

sheet-sticking angle is maintained at a constant angle.

Ef fect of the

| nvention [ 08d2]eAceardipresisanighery esieast i oMest aoplatidicaiidicopgett pl ate
I's supported novably forward and backward, the front edge position of the

peel plate cafpperteicsyfarv@ble oto HaLnatite CsHdEs P dgo | Owhdpe shze 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-like 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



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 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 so ydidefidle doswnimepdonf ofhehpeeheptatanceieneindag natdest antial |y
with the outer edge of the table in a state that the sticking of the sheet
has conpl et glyode sheet can be fed out with mnimumwaste. [0014] Further,
since the peel plate noves in a state that the sticking angle of the sheet

is constantly mai ntididleGucH i tatdmyendnt e dRtaR e Edipdded at a
constant, and thus the sheet can be stuck precisely. BRI EF DESCRI PTI ON OF

THE DRAW NG14¥1hbvEEJ tokard atHé oBhbYeewssaBiheat | ¥ t3le®winkg Bs sheet
sticking apparatus in accordance with the enbodinent. Fig. 2 is a
perspective phsyrSELednt | CREEYr8DAYLRTY 1f 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
‘'showi ng 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 Nunerals [0016] 10: sheet sticking apparatus 12:

sheet feed- gdelind opédrapionsof ahheteszaryaiegiwd ehe?® b ulpeulerndS:
rel ease liner S: adhesive sheet W wafer (plate-like object) 6: sticking
angl e DESCRIdPp4&a€fs 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)

6: 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.
2isaschematicperspectiveviewthereof. Inthese figures,

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
sticki ng apparatus according to the enbodinment; 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 upperysyf fl@ﬁi%?@%e@f ihhendaigeV\bbe tibnCks 4 Kasadhasi yecgheet S to

the wafer W a cutter 15 for cutting the adhesive sheet S along the outer

periphery of1% %r"‘@ﬁﬁ%or‘é&fﬂ}eé wdf Ekinngstd@1adhesive sherlcts hoptdeswafer W

a peeling apparatus 16 for peeling off unnecessary adhesive sheet S1

outside the vwaf e6rW4 P 1hgabRRfy s8Wies® frdd1@ ot ahl 2addsivansha&ewi nding
apparatus 17 for wi nding the unnecessary adhesive sheet Si. [0019] The

sheet feed- ogitediicutl BoCONPPIRSE shrFEHROEE dRObE eFhe h Ay WSUBPOFLiERY A
rolled raw strip sheet L in which the strip of adhesive sheet Sis

tenporarily sheEarEsioneshdetageo eheawvstét iv;0h cuteéeasebirnait Phaga 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; apeeling
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.
[0019]

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



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

wi nding the sane; 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 27, 4 téﬂsieﬂ maduiiel 1 SRS i@aSWdﬁthSE%éﬁuiB@tr%ltﬂE’ﬁs the
gui de roIIers 27 and 29 are concomtantly provided wth brake shoes 32 and

42 respecti Vel Yand MRS &Y doh ISl Pk A &€ W ERNKEske SShéss yen

sticking the adhesive sheet S to the mafer W to be noved tomard/amay from

the correspofyh pg r‘l‘é‘p‘i%tﬁ%‘él%f PheseDHiikdBROSs B8R £Yd h Pdeea 3yl 48
respectively, to nip the adhesive sheet Sto restrain the feeding thereof.

[0020] The tensdon m%ﬁ:'ﬂ:@ciwfi%e?’éd@x@@ﬁvesﬁﬁeétl gadoCehé wafedN, a
tensi on neasuring roller 40 supported by the load cell 39 and [ocated at

the base si dg, 8k hbfe@RVwalBlfwad? fromend RBFrRBPHRRNW BAif8lItET10 IS
pull ed by a tension of the adhesive sheet S, which is nipped by the guide

rol ler 27 apfl, thephrmkenshae c32 i iss 36eshouts tresba@tamgz reblefp 14, and
And

the tension is tranSmtted to the | oad cell 39.
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 t

t ensi on of
descri bed |

'sti cking-angl e

sheet Sis

he

t he adhesive sheet S fed out, a feed-out head 49, which will be

ater, noves downward at an angle in Fig. 1 via the

mai nt ai ned at a constant |evel. [0021] The sticking-angle

mai ntai ning neans 37 is arranged to interact with the press roller

to maintain the

mai nt ai ni ng neans 37 so that the tension of the adhesive

14 so as

sticking angle 0 of the adhesive sheet S with respect to

the waf er Whaigt&0onshameanzgd Ecompeistkela furdnglehe8dm® ik Didgngeans 37
a feed-out head 49, including guide rollers 27, 28 and 29, the
| oad cell 39uide rtE1Sé v 2 Te@BUENndg200l tieg 14Ah4 ieake 39hoeRe 3ereitlond 2,
cylinders 38 and 48, the peel plate 22 and a pair of slide plates 43 and
43 for suppotéasgrahgveollens40a pRrakeoshgesdB2rands4zdd, cydbndersvestically
guiding the feed-out head 49; and a pair of uniaxial robots 46 and 46 for

i mparting a &0dcs8 f ahlehpeellepllatst 2 hea 49padrndf &slidd pd aterst UGaand
The guide rails 45 and the uniaxial robots 46 are disposed in
an inclined pasforeseppdbrtiggt aboveeitbrst eadpailt teagufl@e vailscably al ong
d angle. Note that the peel plate 22 is supported by a cylinder
50 di sposed a$ #dwe vierteiicalSi¥epnfdine thlel fleefil aieshdad ermplandy at papdve

conpri ses:

di recti on.
the incline

f orward 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 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



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 [0022] 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
W th respectrobétthe. basscdiddmaly, uthexodter ot 1&451 Qind heheot henehand,
the inner table 52 is arranged so as to nove in the vertical direction with
respect to ttebbeberateabireanyed o aso mavalinte gralldty 56 thaceartiogly, the
outer table 51 and the inner table 52 are arranged so as to nove integrally
in the vertidatectiorchsoweds veed | t@asmove nhue the tMertderdl cdlrelct £ohi on
i ndependent|ly each other. OMng to this, the outer table 51 and the inner
tabl e 52 areindépegédnthybeaan) ashebl e Gwiing tjor ¢tldiser theedutexvetapdsi ti on
corresponding to the thicknesses of the adhesive sheet S and the wafer W
[ 0023] The psesend diHeerinhér $ablppbltare \d@rramgead ttal ber adgusbdbléntohe upper
face side of the portal frame 57, cylinders 59, 59 are provided. The press
roller 14 | saarpreedetesoined 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 owwng to the operation of these
cylinders 59. Incidentally, as shown 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

is rotated ar@udmpries Qtsddianasaneeershefie 5,0 dhe RdhegevBL&Needr S can be
cut along the outer periphery of the wafer W [0025] As shown in Figs. 1, 4

and 5, the pesliéw APpamatmisrinkp fhantdmIduifort sMild dghanet@raniotéer 70 and
a large dianmeter roller 71. A noving frame F supports the snall dianeter

roller 70 angolhér harged dhameirfe a0hhete? kol MDVi Nphé MR ngFE£OMPr i ses a
front frame FI and a rear frame F2, which are opposing to each other in the

Y-direction Fredniprisks Eheroheafrdm@me GAdbei réh€@Fad €d ,t ghibr drent frane
FI via a connecting nenber 73. The rear frane F2 is supported by a

uni axi al robeppdSinyhtdechdie btwet i atme Ff-dsrecpponit el Fhy. the gede rail
61. OMmng to this, the novable frame F

rear frame F2 being connected to the front frame F1l via a
connecting membér 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 to rotate by themotorM, the winding
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

11



I's nmovable in the X-direction in Fig. 2. An arm nenber 74 supports the

| arge dianeter roller 71 as shown in Fig. 1. The arm nenber 74 is arranged
so that a cylinder 78 can nove the large dianeter roller 71 in the
‘di.rection closer to/away fromthe snall 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 vighaf69rdithBrmid il pPighel liGeress aihe IHiew ve thdaegirfiig A drive
notor Mis disposed at the shaft end of the drive roller 80, and it is

arranged so ghat, 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 unnecesspgy2afihesi 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 force Mdxtt hanePkitAgki®y mE@A3d] ofNettie ddiilve kheathBtwd of the

adhesi ve sheet S in accordance with the enbodi ment will be described with

reference toa&t@bdadcanerirhastiel bmbb@9A8ht 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 is
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 rollexr 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
constitutingendge if reont faruh ahed kegheednauto heod 14Ft endposi thenesfed its
upper limt position (refer to Fig. 1 and Fig. 4(A)) . And the adhesive
sheet S betweeinthegpesl plate 22 and the press roller 14 is set so as to
have a predeterm ned sticking angle O with respect to the surface of the
waf er W di sposedg]jon 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 milhesdtvgtsheieat théeraben whes peet ¢oh atlee 2Patabe 1Be press
roller 14 is a little longer than the length fromthe one end to the other
12 end, i.e.byheafistdea rtirgihis fardato (hbe dhafvwn enthefls tilak inaf eperdtionFi g. 4.
[00293 In a state that the wafer Wis set on the table 13 byneans of a
transfer arnstaptssh®efjoretdteiHimKkopgrapdbat sbarts, 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

theX-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 aresult, 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
‘'st.andstill, 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
the feed-out[thesel]49 is lowered at an angle by wusing the sticking-angle

mai ntai ning neans 37 to maintain a predeterm ned tension. That is, the |oad

cell 39 neasures ImetHfhsdmbboditiiént s £oMentt Hised calwor@ptd@ingsthaction to
the pair of uniaxial robots 46 to nmaintain the predeterm ned tension based
on t he dat a.sthexehgroperast for 8gutlie pirhesfaeriatit 4hettte £ edr-aditathéyd
descends along the inclined angle of the guides 45 and uniaxial robots 46
(refer to Fig9 ik)low¥tag Wi ldithe tearesiombeEntidadhesdiie stiedé s adbrgi ve
sheet S between the front end of the peel plate 22 and the press roller 14
becones shoméasurélevsth citiedoadgceld 8%. nAAmtaaresdltonshandtjckibnga
constant angle. 13 [00301 In this enbodi ment, as described above, during the
sticking opeaggiers afs hhe€npaesed .ol Heweldr, tdenfLel-dRildeserRmht 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; andthesticking
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 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 6 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 |oad cell 39. As a result, the sticking angle O is nmmintained. 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 plate 22 at the point when the sticking operation
of the adheshe prafsretroblbaslbeahecsapkeehper beidtamhd fitletsascthdge angl e
formed by P2, P1 and P3 be O, the follow ng arrangenent may al so be
adopt ed. Thatf the ttdresion ephalkolalxiirey #he drodhd €01 2130 cambeaid ealined.
synchronously to lower the feed-out head 49 constituting the sticking-angle
mai nt ai ni ng Imabke 3preakeartg inverthiice, bthaesd5contrhat meahoidse qaresser ol | er
14 noves and the distance between the points P1 and P3 is nade smaller by
t he uni axi alempboye®Oselaetlieedly.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 O is cbo@3hhtly mamintained. Note that the novenent anmount of the
feed-out head 49 is readily calculated by using the trigononetric
function. Thus by Aonshem |in ridgs ai4(hp drd 46¢E Ckiwlgen arige esOidleted on t he
detection of the novenent distance of 14 the press roller 14, the sane
operati on andpeféttonasfttttseadhesive 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 1is 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 the unnecessary 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 nmethods 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 left andrsde tde vRdcfaieOng to this, the area of the adhesive
sheet existing at the left side fromthe front edge position of the peel

plate 22 canjodsspsed as the area to be stuck to the next wafer W thus the
adhesive sheet S i1s prevented from being consumed wastefully. [0032] Then,

after the wafer Wrierd eBeeBrikenrides 1320 ¢2lvovéawBa s off tRetd@isd er
apparatus, as shown in Figs. 5(A) to 5(D), the press roller 14 goes up, and

the smal| digsEi&Fs 20| borsd draitdthBeramrder i amRled! Lrcdnl ®e Faddcams)ituting
the peeling apparatus 16 nove leftward. And the drive roller 80 of the

wi ndi ng appagad 45 & éths el A€ RhbaM velrbhe erlg egessci e Adheies siiget Si;
t hus the unnecessary adhesive sheet Si around the wafer Wcan be peeled off
fromthe uppgsparatus 16 and the winding apparatus 17 return to the
initialposition. Asaresult, newadhesive sheet Sispulled
out and new wafer W is transferred onto the table 13 again.
[0034]

When the size of the wafer W as the object to 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. In this case, the initial
positionof thepressroller 14 issetbeingshifted leftward,
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 6 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 S is 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 winding apparatus 17 return to the initial position. As aresult,
new adhesi ve sheet S is pulled out and new wafer Wis transferred onto the
table 13 again. [00341 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 Fi e G6Bi,afithaldred Boafe ybuch Hl e naxtavafsrt elHemetyremal | i s
enployed. In this case, the initial position of the press roller 14 is set
bei ng shi ft etk liaf poasdbleand s$hicknilie aldheasive cheeft Sheltpkettplatee 22 1S
set at a position closer to the table 13 being shifted rightward by the
cyl i nder 50.tnough tprdverst tmg artgerdentt tdaeest whikdichg isafigkme@ bg tiae nt ai ned.
[ 0035] Accordingly, even when the small table 13 is enployed, by setting
the initial fioshtiemd @ff tthe peel plate 22, ifromihedangednpdadeidonn tie front
end of the peel plate 22 at a point that the sticking of the adhesive sheet
S is conpl etadeacon be keptkatoathebwbdetri.ally 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 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.

[0037]

For example, 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 an arrangement that a sheet or f£ilm 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,

the present HdWweh+ 0lni 51468 ol thd adobe , tifer@RAME axi il rbBotidpPESENt
i nvention has been illustrated and described mainly about a specific

enbodi ment. d9pe¥etionall dSnPOSEL DG 16U sdd068rEKikIsaddsot hbetfdedP add
various nodifications, if necessary, to the above-described enbodinent

W th respectcd® vtdenhsh@ped. 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
kinds 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 CLAIMES 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 the sheet onto
a plate-like object supported by a tahrmeso stick the sheet thereto,
wherein the peel plate is supported novably forward and backward. 2. The
sheet sticking apparsidst ascchikling dppstatas 1, compeieingsai d peel plate
noves toward said table when said press roller noves fromone end of the
pl ate-1i ke object asneatdeelde ontthari €hicdiiding agpsel pBatddrghwelingi cki ng

apparatus according to claim2, wherein said peel plate noves in a state
that a sheetofst i€£kdiget afdt d rebdad @i Ntk @nd AP s angl Ber 1for
pressing the sheet onto a plate-like object supported by
a table to stick the sheet thereto,

wherein the peel plate is supported movably forward

and backward.

2, The sheet sticking apparatus according to claim 1,
wherein said peel plate moves toward said table when said
press roller moves from one end of the plate-like object

toward the other end of the same.
3. The sheet sticking apparatus according to claim 2,

wherein saidpeelplatemovesinastate that asheet-sticking

angle is maintained at a constant angle.
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