DESCRI PTI ON  SHEET CUTTI NG DEVI CE AND CUTTI NG METHOD Field of the Invention
[ 0001] The present invention relates to a sheet cutting device and a
cutting nethod, particularly to a sheet cutting device and a cutting method
capabl e of cutting a sheet along a preset track and performng the cutting
of the sheet wth high precision. 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 a heat sS®ESCRIPTID¥esi ve sheet on the rear
surface or front surface thereof. [0003] As a sheet sticking method

descri bed absNeeT!OBTTIRG! DEVICENMANDOCUTAMINGMBPHODIhat is, using a raw

strip sheet in which plane-shape sheets corresponding to the shape of the
wafer are tenporarily stuck on a release liner, the sheet is peeled off
fromthe release liner with a peel plate, and then stuck onto the wafer; or
using a raw BiélQ 6bBethe Thavehitddna strip of sheet is tenporarily stuck on a
strip of release liner, the sheet is peeled off fromthe release 1
[0001]
The present inventionrelates toasheet cuttingdevice
and a cuttingmethod, particularly to a sheet cutting device
and a cuttingmethod capable of cutting a sheet along a preset
track and performing the cutting of the sheet with high
precision.
Background of the Art
[0002]
Conventionally, semiconductor wafers (hereinafter,
simply referred to as "wafer") are stuck with a protective
sheet for protectingcircuit surface thereof, and stuckwith
a heat sensitive adhesive sheet on the rear surface or front
surface thereof.
[0003]
| As a sheet sticking method described above, the
following methods are known. That is, using a raw strip
sheet in which plane-shape sheets corresponding to the shape
of the wafer are temporarily stuck on a release liner, the
sheet is peeled off from the release liner with a peel plate,
and then stuck onto the wafer; or using a raw strip sheet

in which a strip of sheet is temporarily stuck on a strip

of release liner, the sheet is peeled off from the release



liner, stuck onto awafer, and then cut of f along the periphery of the

waf er,, thus the sheet is stuck onto the wafer (refer to,

for exanple,

pat ent docunment 1). [0004] Patent docunent 1: Japanese Patent No. 2919938
SUMVARY OF THE | NVENTI ON Problemto be Solved by the Invention [0005]
However, in the nethod of sticking plane-shape sheets corresponding to the
shape of the wafer, there is such a disadvantage that a precise sheet
feed-out structure and a table shifting nechani smare indispensable for
precisely nmeigdingthbe citics wageirphaiytRénche oef elongdndse Plblesry

peri phery of the sheet. Also, the cutting device in the sticking apparatus
di scl osed i not hagpabealr ,desuseiie bhiew tdigposedk igiEslitdlecliifeaboreréhe
sticking table for supporting the wafer, and the sticking apparatus is
arranged to bg, opbtoedanplesepateit Gbeusmentd ng .device, the rotation center
of which is on a straight Iine running through the center of the wafer.
Therefore, thesesais such a disadvantage that an extremely precise alignnment
between the rotation center of the cutting device and the rotation center

of the waferpifeh€adbe@flentFurt her "oa@anlie RYtditg Nl rexdipigas to be
circunferential direction along the periphery of the wafer, and thereby the

cutting devi SBMMARYVOOFaUHEt ENVENTIIONM cutti ng operation of
Problem to be Solved by the Invention

[0005]

However, in the method of sticking plane-shape sheets

corresponding to the shape of the wafer, there is such a

disadvantage that a precise sheet feed-out structure and
a table shiftinglnechanisﬁlare indispensable for precisely
matching the outer periphery of the wafer and the outer
periphery of the sheet.

Also, the cutting device in the sticking apparatus
disclosed in the patent document 1 is disposed immediately
above the sticking table for supporting the wafer, and the
sticking apparatus is arranged to be obliged to use such
the cutting device, the rotation center of which is on a
straight line running through the center of the wafer.
Therefore, there is such a disadvantage that an extremely
precise alignment between the rotation center of the cutting
device and the rotation center of the wafer is required.
Furthermore, the cutting direction is to be circumferential
direction along the periphery of the wafer, and thereby the

cutting device is not adapted to the cutting operation of



2 other plane shapes, for exanple, the cutting in the direction along the
out er. peri phery of a polygon shape; thus, resulting in-a poor versatility
as a cutting device. Mreover, every alteration of the wafer size requires
an adjustment of the cutter position, and since the cutter of the cutting
device is kept in a constant posture, it is not possible to adjust the
posture of a cutter blade corresponding to the thickness of the sheet or
the sectional shape of the outer periphery of an adherend or the liKke.

Even if the gogerphemn’ sNepPsreratanpbe, aduniteding Dende gitébtissai des
anot her di sadvantage that a deviation of cutting dianmeter due to the

al teration o416h8 theSowH &r bagiphe e Bdjgisityribraghape ; $hidd, fesaleingsi nce
the cutting device is positioned above the wafer, there is such a

di sadvant agei AsaWgbbrt RatrsatWherya afsdid Wikt taatgirdewicd he device, the cutter
bl ade may accidentally touch a hand of a worker while carrying out renoval

operation of the wabgeoverMviBNaneerapeoaldPthe wesst siik@ r8ganresj ury.
[ 0006] nject of the Invention The present invention has been proposed in

view of theaghoypusithedy s agescutterSpasiehbactad dificepr@sestittepvention
to provide a sheet cutting device and a cutting nethod capable of adjusting
the posture gt eneWdterind da#iiddds kept in a constant posture, it is

not possible to adjust the posture of a cutter blade

corresponding to the thickness of the sheet or the sectional

shape of the outer periphery of an adherend or the like.

Even if the case where the posture can be adjusted, there

still resides another disadvantage that a deviation of

cutting diameter due to the alteration of the posture has

to be adjusted again.

Still further, since the cutting device 1s positioned
above the wafer, there is such a disadvantage as well that,
when a failure occurs on the device, the cutter blade may
accidentally touch a hand of a worker while carrying out
removal operation of the wafer or maintenance operation,
resulting in an injury.

[0006]
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 cutting device and a cutting
method capable of adjusting the posture of acutter incutting

operation, and even when cutting position is changed



operation, and even when cutting position is changed 3 acconpanying the
adj usting of the posture of the cutter, the cutting dianeter can be
mai nt ai ned precisely to a preset value; noreover the cutting operation can
be carried out wthout restriction of cutting shape. Means for Sol ving
Problems [0007] In order to achieve the above object, the present

i nvention adopts such an arrangenent that a sheet cutting device to cut a
sheet stuck on an adherend on a sticking table, conprising: a robot body

and a cutteraEEaﬁPaamgr k8@ a@udtinReogndnef pbBeukebek kadycueherei n the
robot body is amulti-joint robot having a plurality of joints and these

joints are cenkr®htethdasetetroaRbeLabint 4ineaairertsd BP88]a plreaett he
present invention adopts such an arrangenent that a sheet cutting device to

cut a sheet ghugk ;0modRov@dieraRd cudtt idgsbipekatdonakhe, beoBRkrSeddoud robot
body di sposed beside the sticking table and a cutter bl ade supported on a

free-end of wikaouAbele 1ad\talth & angeLhis® stsap®. nove al ong a preset
track, wherein the robot body includes a tool holding chuck on the free-end

side, and thmeaulst Foxblstiering daicslenid y attached thereto via the tool
hol di ng chuck.
[0007]

In order to achieve the above object, the present
invention adopts such an arrangement that a sheet cutting
device to cut a sheet stuck on an adherend on a sticking
table, comprising: a robot body and a cutter blade supported
on a free-end of the robot body, wherein

therobotbodyisamulti-~joint robothavingaplurality
of joints and these joints are controlled based on numerical
information.

[0008]

Also, the present invention adopts such an arrangement
that a sheet cuttingdevice to cut a sheet stuck on an adherend
onasticking table, comprising: a robot body disposed beside
the sticking table and a cutter blade supported on a free-end
of the robot body and arranged so as to move along a preset
track, wherein

the robot body includes a tool holding chuck on the
free-end side, and the cutter blade is detachably attached
thereto via the tool holding chuck.

[0009]

Further, the cutter blade may built-in a heater



[ 0009] Further, the cutter blade may built-in a heater
Furthernore, the cutter blade nay be arranged so as to

4 therein. [0010]
vibrate via a

vi brating device. [0011] Still further, such an arrangenent is adopted that

t he robot body supports the cutter blade so as to adjust
cutter blade when cutting the sheet along the outer per

t he posture of the
i phery of the

adherend. [0012] In the present invention, such an arrangenent may be
adopted that a posture of the cutterblade in the sheet cutting operation
mai nt ai ns a therefnangle with which the center 1line of the cutter blade is

inclined with respect to the cutting direction viewed f

romthe top in the

cutting dir¢obion, and a bl ade edge of the cutter blade is positioned
closer to the outer periphery of the adherend than the back portion of the
cutter blade. [001BhrAhsemoirke phetcuetefr bHlede udenddlaadarnged B abeet
cutting operation may be arranged so as to maintain a canber angle with

whi ch the cembefibiraeeofrilaha cuirert inqadeetice nclined viewed fromthe front

in the cutti

ng direction,
[0011]

Still further, such an arrangement is adopted that
the robot body supports the cutter blade so as to adjust
the posture of the cutter blade when cutting the sheet along
the outer periphery of the adherend.

[0012]

In the present invention, such an arrangement may be
adopted that apostureof thecutterbladeinthe sheet cutting
operation maintains a toe-in angle with which the center
line of the cutter blade is inclined with respect to the
cutting direction viewed from the top in the cutting
direction, and a blade edge of the cutter blade is positioned
closer to the outer periphery of the adherend than the back
portion of the cutter blade.

[0013]

Also, the posture of the cutter blade in the sheet
cutting operation may be arranged so as to maintain a camber
angle with which the center line of the cutter blade is
inclined viewed from the front in the cutting direction,
and the sheet can also be cut with no protrusion out of the
outer periphery of the adherend.

[0014]



and the sheet can also be cut with no protrusion out of the outer periphery
of the adherend. (0014] 5 Further, such an arrangenent nay be adopted that
the posture of the cutter blade in the sheet cutting operation nmintains a
caster angle with which the center line of the cutter blade is inclined in
the cutting direction viewed fromthe side in the cutting direction, and
the angle formed between the sheet and the bl ade edge is kept at an acute
angl e. [0015] Furthernore, such an arrangenment is adopted that an

i nspection means feirtRePECIidl) salhreanbleadat hay s RRHed RdtetMbCi NIty
of the robot body. [0016] The present invention adopts such a sheet cutting

nmet hod to cupoadtabees s HHE kudtedNbadher ERHY shedlt ekitRdngt 8pkeathsh a
mul ti-joint robot body is used, the robot having a plurality of joints

control | ed bpgedtaAnBUAREdSLer A1 MAILHORhABEH PRE diditt ér QutdLbbkade on a
free-end of the robot body in a state enabling to adjust a posture of the

cutter bl adecyapdrt Beagheet ifict¥heldYyinDYREEShtOIingheieHEEEhnbL2dGeal ONg a
preset track.
from the side in the cutting direction, and the angle formed
between the sheet and the blade edge is kept at an acute
angle.
[0015]

Furthermore, such an arrangement is adopted that an
inspection means for inspecting cutter blades is disposed
in the vicinity of the robot body.

[0016]

The present invention adopts such a sheet cutting
method to cut a sheet stuck on an adherend on a sticking
table that

a multi-joint robot body is used, the robot having
a plurality of joints controlled based on numerical
information and holding a cutter blade on a free-end of the
robot body in a state enabling to adjust a posture of the
cutter blade, and

the sheet is cut by movement of the cutter blade along
a preset track.

[0017]

Also, the present invention adopts suchasheet cutting

method to cut a sheet stuck on an adherend on a sticking

table, wherein



[0017] Also, the present invention adopts such a sheet cutting nethod to
cut a sheet stuck on an adherend on a sticking table, wherein 6 a cutting
device is used, a robot body of which is disposed beside the sticking table
and holds a cutter blade on a free end thereof in a state enabling to
adjust a posture of the cutter blade, and the cutting device includes a
cutter blade and the sheet is cut by novenent of the cutter blade along a
preset track. [0018] In the above cutting nmethod, the sheet may be cut in

a state that the cutdertilqdeevscdens afsed 00d HoWbsbodfeo£ Wi eeh biade may
al so cut the sheet while being vibrated. [0020] Further, such a nethod is

adopt ed thataisposetttisidedte $0itkehgStabldandhengs & vuthewth Thas he
center line of the cutter blade is inclined with respect to the cutting

direction vignedrteenarddiehkoBoleM i Aes €&t & ighhbliimRE by vt a pbetsheet s
cut in a state that a bl ade edge of the cutter blade is positioned closer

LF éhe out eropetheheuytet bhadgeadhg@end than the back portion of the cutter
e the cutting device includes a cutter blade and the
sheet is cut by movement of the cutter blade along a preset
track.
[0018]

In the above cutting method, the sheet may be cut in
a state that the cutter blade is heated.

[0019]

Also, the cutter blade may also cut the sheet while
being vibrated.
[0020]

Further, such amethod is adopted that the cutter blade
maintains a toe-in angle with which the center line of the
cutter blade is inclined with respect to the cutting
direction viewed £from the top in the cutting direction, and
the sheet is cut in a state that a blade edge of the cutter
blade is positioned closer to the outer periphery of the
adherend than the back portion of the cutter blade.
[0021]

Furthermore, such a method may also be adopted that
the cutter blade maintains a camber angle with which the

center line of the cutter blade is inclined viewed from the

front in the cutting direction, and the sheet is cut with



[ 0021] Furthernore, such a nethod nmay al so be adopted that the cutter bl ade
mai nt-ai ns a canber angle with which the center |line of the cutter blade is
inclined viewed fromthe front in the cutting direction, and the sheet is
oyt with 7 no protrusion out of the outer periphery of the adherend.

[0022] Still further, such a nethod may be adopted the cutter bl ade

mai ntains a caster angle with which the center line of the cutter blade is
inclined in the cutting direction viewed fromthe side in the cutting
direction, and phetsheedn ovt W tMe lotitedepeenrd phleyangl ehkoaardrériveen t he
sheet and the blade edge at an acute angle. [0023] It is possible to adopt
such a met hogobba the sheet is an adhesive sheet tenporarily stuck on a
strip of release Iliner as an adherend via an adhesive, and the adhesive

sheet and adhesi ves#fiEl Guirtldmhogtichud neftBodiney bel £@setéd e chOe4]
Further, such a nethod nmay be adopted that the sheet is an adhesive sheet

tenporarily plaak maiAatainspadasedeantgld iwicth ahiadh adlkeccendeyi 3ins
adhesive, and a partial cutting is made to forma cutoff |ine wthout
conpl etely coftthg tueteel pdsd@el iseinandhed afhekRéveusbery. direction
viewed from the side in the cutting direction, and the sheet
is cut while keeping the angle formed between the sheet and
the blade edge at an acute angle.
[0023]

It is possible to adopt such a method that the sheet
is an adhesive sheet temporarily stuck on a strip of release
liner as an adherend via an adhesive, and

the adhesive sheet and adhesive are cut without cutting
the release liner.

[0024]

Further, such a method may be adopted that the sheet
is an adhesive sheet temporarily stuck on a strip of release
liner as an adherend via an adhesive, and

a partial cutting is made to form a cutoff line without
completely cutting the release liner and/or adhesive sheet.
Effect of the Invention
[0025]

According to the present invention, since the robot
body is controlled in a manner of NC (Numerical Control),
the movement amount of the respective joints with respect

to a workpiece is controlled based on the corresponding



Effect of the Invention [0025] According to the present invention, since the
robot- body is controlled in a manner of NC (Nunerical Control), the
novenent anmount of the respective joints with respect to a workpiece is
cantrol |l ed based on the corresponding 8 nunerical information respectively,
and each novenent anount is controlled through a program Therefore, being
different fromthe conventional cutting neans, the position of the cutter
bl ade does not have to be changed manually whenever the wafer size is
altered. Al spumepithé iofoemdtboml resplectgvedans, anéviestdtonmofremanti ng
di aneter caused by the alteration of the posture of the cutter blade had
to be adj ust asloaner ystecoret oélie@ thrteuglth icopsogHam.r olfherelfiody ,0obetthg present
i nvention can maintain the cutting diameter precisely to a preset value no
matter how t Beffiesentefrah theeccenwértibhalleuts iolhpmgens , Furd hesitdoni ng
non-cutting operation, since the cutter bl ade can be escaped to a position
out of an are& &heveuthert bbhde does, nbd haver ta bescbaengkd maabkhélya w de
wor kspace can be ensured above the sticking table, and such a risk can be
reduced t hat waenerieer thecivefien! | sizeudhes alllteredi.t er Alswe vm | ¢heenovi ng
an adherend fromthe sticking table manually or carrying out maintenance
servi ces. Fucbhyemti®nadi poétiing neaner ddateticndef autdlding diameter

caused by the alteration of the posture of the cutter blade

had to be adjusted every time of the alterations. The robot

body of the present invention can maintain the cutting

diameter precisely toapreset valuenomatter how the posture

of the cutter blade is changed. Further, duringnon-cutting

operation, since the cutterblade canbe escaped toaposition

out of an area above the table; i.e., to an area beside the

table, a wide workspace can be ensured above the sticking

table, and such a risk can be reduced that a worker

accidentally touches the cutter blade while removing an

adherend from the sticking table manually or carrying out

maintenance services.

Furthermore, since the cutter blade is detachably
attached via the tool holding chuck, the cutter blade can
be replaced easily and swiftly.

[0026]

Still further, according to such an arrangement that
the cutter blade incorporates the heater therein, the
adhesive sheet can be cut more easily.

[0027]



attached via the tool holding chuck, the cutter blade can be replac
easily and swiftly. [0026] Still further, according to such an arran
that the cutter blade incorporates the heater therein, the adhesiv
can be cut nore easily. [0027] 9 Still furthernore, owing to such an
arrangenment that the cutter blade cuts the adhesive sheet while vib
via the vibrating device, the cutting perfornmance can be enhanced.

Further, since the cutter blade is capable to adjust its posture by

controlling the jogpisl Futdifermbed, dwWitg e8t$hdN ANakeanyReme tathated
corresponding to the stiffness and thickness of the sheet, the sect

confi gurati ophef cutherovigaepeatBhehy Qbnébevadbgegndyandet He€bkhkengt hus
cutting operation can be achieved in accordance with the purpose.

exanple, in gigtahe vhBtathegcubieteh! 8He BBtALAGNPertlemhoacel Baangke,
cutting of the sheet just to fit to the outer periphery position of
adherend canehBaackigeved. Furthernore, in a state that the cutter bl ade

mai nt ai ns
chanf er ed,

t he canber angle, when the outer edge of the adherend is
t heozlgget can be cut with no protrusion out of the outer

peri phery of the adherend.

Further, since the cutter blade is capablé to adjust
its posture by controlling the joints of the robot, the
cutting angle can be altered corresponding to the stiffness
and thickness of the sheet, the sectional configuration of
the outer periphery of the adherend and the 1ike; thuscutting
operation can be achieved in accordance with the purpose.

For example, in a state that the cutterblademaintains
the toe-in angle, cutting of the sheet just to fit to the
outer periphery position of the adherend can be achieved.

Furthermore, inastate that thecutterblademaintains
the camber angle, when the outer edge of the adherend is
chamfered, the sheet can be cut with no protrusion out of
the outer periphery of the adherend.

Still further, in such a state that the cutter blade
maintains a caster angle, by inclining the blade end
corresponding to the stiffness and thickness of the sheet,
the sheet cutting force can be reduced.

[0029]

Further, owing to such an arrangement that an

inspection means of the cutter blade is disposed along with

the cutting device, defects of the blade edge and adhering

10

ed
genent
e sheet

rating
[ 0028]

i onal

or

t he



Still further, in such a state that the cutter blade mamintains a caster
angle, by inclining the blade end corresponding to the stiffness and

t hi ckness of the sheet, the sheet cutting force can be reduced. [0029]
Further, owi ng to such an arrangenent that an inspection neans of the
cutter blade is disposed along with the cutting device, defects of the

bl ade edge and adhering 10 degree of adhesive of the sheet on the bl ade
edge can be automatically detected. Onng to this, the cutter blade can be

replaced w taegﬂew 8PeagradiiBuss, taat sakact OhyteEt binde BEEEOEARNEE can be
mai nt ai ned stably. BRI EF DESCRI PTION OF THE DRAWNGS [0030] Fig. 1 is a

front view sghesmhteahhYyshevebtied.sheRingSt6Ckhig, apPRar shierNbgger dance
with an enbodinment. Fig. 2 is a perspective view schematically show ng the

sheet sticki 8anaRPEEFEL atSed i @h 3néw oRR N @EHEY , RSRAHd M-y EeWL SAgWi Ng a
front-end portion of a cutting device. Fig. 4 is an enlarged perspective

view of a cupbeforhbnde cad de MASPEEin¥E WLy Fig. 5 is a partial cross
sectional view of a table and the cutting device. Fig. 6 is an explanatory
vi ew showi ngpREELFi DESCRZPETONNOF THE DRAWINGS
[0030]
Fig. 1 is a front view schematically showing a sheet
sticking apparatus in accordance with an embodiment.
Fig. 2 is a perspective view schematically showing
the sheet sticking apparatus.
Fig. 3 is an enlarged perspective view showing a
front-end portion of a cutting device.
Fig. 4 is an enlarged perspective view of a cutter
blade and an inspection means.
Fig. 5 is a partial cross sectional view of a table
and the cutting device.
Fig. 6 isanexplanatoryviewshowingcuttingoperation
of an adhesive sheet while keeping a toe-in angle.
Fig. 7isanexplanatoryviewshowingcuttingoperation
of an adhesive sheet while keeping a camber angle.
Fig. 8isanexplanatoryviewshowingcuttingoperation
of an adhesive sheet while keeping a caster angle.
Fig. 9 is an enlarged cross sectional view showing
a state of cut of the adhesive sheet stuck on a wafer.
Explanation of Reference Numerals

[0031]

11



of an adhesive sheet while keeping a toe-in angle. Fig. 7 is an expl anatory
vi ew-show ng cutting operation of an adhesive sheet while keeping a canber
angle. Fig. 8 is an explanatory view showi ng cutting operation of an
adhesi ve sheet while keeping a caster angle. Fig. 9 is an enlarged cross
sectional view showing a state of cut of the adhesive sheet stuck on a
wafer. Explanation of Reference Nunmerals [0031] 11 10: sheet sticking
apparatus 15: cutting device 16: inspection neans 17: stock device 62:
robot body ©68: shééershliaténgbapparlarads hol der 63B: bl ade 63D: bl ade edge
63E: back portion 63F: front end portion 63)j: base portion 69: tool hol ding
chuck L: rawsstcuptshgetieRPScerel ease liner S adhesive sheet

16: inspection means

17: stock device

62: robot body

63: cutter blade

63A: blade holder

63B: blade

63D: blade edge

63E: back portion

63F: front end portion

63j: base portion

69: tool holding chuck

L: raw strip sheet

PS: release liner

S: adhesive sheet

S1l: unnecessary adhesive sheet

W: wafer (adherend)

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0032]

Hereinafter, embodiments of the invention will be
described with reference to the drawings.
[0033]

Fig. 1 is a front view schematically showing a sheet

sticking apparatus to which a cutting device according to

12



Si . unnecessary adhesive sheet W wafer (adherend) DESCRI PTION OF THE
PREFERRED EMBODI MENTS [0032] Hereinafter, enbodi nents of the invention wll
be described with reference to the drawings. [0033] Fig. 1 is a front view
schematically showi ng a sheet sticking apparatus to which a cutting device
according to 12 the present invention is applied; and Fig. 2 is a schematic
perspective view thereof. In these figures, a sheet sticking apparatus 10
conprises: a sheet feed-out unit 12 disposed in the upper portion of a base
11; a tabl e tRefpresenpimventgicn Waf @ppliad; andEler.endis a perematakl er 14
for inparting a press force to an adhesive sheet S fed out to the upper
surface sidepetsphetimberviw o thereofi.he Bnhadiese £hgeteS,t @ t bhbewttfer W a
cutting device 15 for cutting the adhesive sheet S along the outer edge of
the wafer W atfiekingtapkangtubeladhmsprisashes sBeer ifleedwafudr uii tam?2
I nspection neans 16 (refer to Fig. 2) for inspecting a cutter blade 63
(which wll Bésgesedi bedthatuppenfpditeiaubptfi agbae®i Lk; dFabdestl@ckodevi ce 17
for storing cutter blades 63 and the |I|ike; a peeling apparatus 18 for
peeling of f snppor$dagya wahesiWasshecadsérendsi adendrs walldre ’\L1f4r 6ot he
upper surface of the table 13; and a wi nding apparatus 19 for w nding the

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 cutting device 15 for cutting the

adhesive sheet S along the outer edge of the wafer W after

sticking the adhesive sheet S to the wafer W; an inspection

means 16 (refer to Fig. 2) for inspecting a cutter blade

63 (which will be described later) of the cutting device

15; a stock device 17 for storing cutter blades 63 and the

like; a peeling apparatus 18 for peeling off unnecessary

adhesive sheet S1 outside the wafer W from the upper surface

of the table 13; and a winding apparatus 19 for winding the

unnecessary adhesive sheet S1l.

[0034]

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

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

13



unnecessary adhesi ve sheet S1. [00341 The sheet feed-out unit 12 conprises:
a support roller 20 for supporting a rolled raw strip sheet L in which a
strip of adhesive sheet Sis tenporarily stuck on, one surface of a strip
of. a release liner PS; a peel plate 22 with which the raw strip sheet L fed
out fromthe support roller 20 is sharply fol ded 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 sanme; a plurality of 13

gui de rol | er gu28et o Blle s T TRA3 Ded 1EEds éd & ekt ttheOkuppor2Orandeirhe
collection roller 23; a buffer roller 33 disposed between the guide rollers
25 and 26; a2beisi ehen®aEble¢tigon meANe333dispased rbed Weeh 3heigpodedrol |l ers
27 and 28, which includes a |load cell 39 and a tension nmeasuring roller 40
supported bybtheekfadheebliide azbdlpesi Rboard 26;t Aetéaseonsmdasatihbe peel
plate 22; and a sticking-angle maintaining neans 37 for integrally
supporting tiheapeeds giaposdd bguwden thd baide2dol Pérs 29, anad@ g hehtiensi on

measuring means 35, which interacts with the press roller 14 to maintain
t he sticki nginenghiesOaoloaecatlhe®d wndslaeeenSivnt henespdnly roltllee wafer W
to a constant angle. The guide rollers 27 and 29 are provided wth brake
shoes 32, 42sneppecteidvelythéhasadbraié 39hard padsamdodR2dane aheabged so as,
when sticking the adhesive sheet Sto the wafer W to be noved toward/ away
fromthe side of the peel plate 22; and a sticking-angle maintaining
means 37 for integrally supporting the peel plate 22, guide
rollers 27, 28, 29, and the tension measuringmeans 35, which
interacts with the press roller 14 to maintain the sticking
angle 0 of the adhesive sheet S with respect to the wafer
W to a constant angle. The guide rollers 27 and 29 are
provided with brake shoes 32, 42 respectively. These brake
shoes 32 and 42 are arranged so as, when sticking the adhesive
sheet S to the wafer W, to be moved toward/away from the
corresponding guide rollers 27, 29, by means of cylinders
38 and 48 respectively, tonip the adhesive sheet Storestrain
the feeding thereof.
[0035]
Note that the sheet feed-out unit 12, and the tension _
measuring means 35 and the sticking-angle maintaining means
37, which constitute the sheet feed-out unit, are the
identical to those disclosed in the Japanese Patent
Application Laid-Open No. 2005-198806 applied by the

applicant of the present invention. Therefore, detailed

description thereof will be omitted herein.
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correspondi ng guide rollers 27, 29, by neans of cylinders 38 and 48
respectively, to nip the adhesive sheet Sto restrain the feeding thereof.
[ 0035] Note that the sheet feed-out unit 12, and the tension neasuring
means 35 and the sticking-angle naintaining neans 37, which constitute the
sheet feed-out unit, are the identical to those disclosed in the Japanese
Patent Application Laid-Open No. 2005-198806 applied by the applicant of
the present invention. Therefore, detailed description thereof will be
omtted herefpo3é4 [0036] As shown in Fig. 5, the table 13 conprises: an
outer table 51 having a substantially square shape in plane view, and an

inner table 52 havAggrowuhlst #ilgi.abl yrkeé redd B8 1Shapmpriited :aae yuewr The
outer table 51 is configured in a concave-shape so as to receive the inner

table 52 in @ablat®l hakdingla FAfbSEdrst { £ TP d ReireesRable; O piehecdgewsl the
inner table 52 and the outer table 51, and Is arranged so as to nove in

the vertical adiar@ctingRrrmtdbleespact ihg & st tlidal W @ iadiliaaxsRhpeobot  54.
On the other hand, the inner table 52 is arranged so as to nove in the

vertical direatipland tView espere batehe By $ablie Tonfianadmi axi al robot

56. Accordingly, the outer table 51 and the inner table 52 are arranged so

as to nove i abagadkl-ghiapel 6 aLtbi fote V& @tlel Diner table 52 in a state
that a gap C is formed between the outer edge of the inner
table 52 and the outer table 51, and is arranged so as to
move 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 to move 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
levelpositioncorrespondingto the thicknessof the adhesive
sheet S and the wafer W.
[0037]

The press roller 14 is supported via a portal frame

57. On the upper surface 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. As shown in Fig. 2,

the portal frame 57 is arranged to be movable in the
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as well as to nove in the vertical direction independently each other. _
OnMng to this, the outer table 51 and the inner table 52 are arranged to be
adjustable to a predetermned |evel position corresponding to the thickness
of. the adhesive sheet S and the wafer W [00371 The press roller 14 is
supported via a portal frame 57. On the upper surface 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%-dbretbivniin Afyg. 2, viidhe patdtaiaflr aebok760sandrangetidé o be
novable in the 15 X-direction in Fig. 1 via a uniaxial robot 60 and a guide
rail 61. [00B8811As1shown in Figs. 3 to 5 the cutting device 15 conprises a
robot body 62 and a cutter blade 63 supported on the free-end side of the
robot body 6R00Z8]shown in Fig. 5, the robot body 62 includes a base
section 64, first to sixth armse 65A to 65F, which are di sposed on the upper
surface side of thesshawe iSeEigen36Gh Spthe dwtting deatiablld comphesesrecti ons
indicated with arrows Ato F respectively, and a tool holding chuck 69
attached to ahebotdvdehd aide coft telreb kade b 3aaupp@Stted oneche fmeé hendlr ee- end
side of the robot body 62. Each of the second, third and fifth arns 65B,
65C, 65E is pideidfdthe robot body 62. As shown in Fig. 5, the robot

body 62 includes a base section 64, first to sixth arms 65A

to 65F, which are disposed on the upper surface side of the

base section 64 so as to be rotatable in the directions

indicatedwith arrows A to F respectively, anda tool holding

chuck 69 attached to the front end side of the sixth arm

65F; i.e., on the free-end side of the robot body 62. Each

of the second, third and £fifth arms 65B, 65C, 65E is provided

rotatably within a ¥ x Z plane in Fig. 5; and each of the

first, fourth and sixth arms 65A, 65D, 65F is provided

rotatably about the axis thereof. The robot body 62 in this

embodiment is controlled by NC (Numerical Control). That

is, themovement amount of the respective jointswithrespect

to a workpiece is controlled based on numerical information

corresponding thereto, and every movement amount thereof

is controlled through a program. Thus, the method adopted

iscompletelydifferent fromthe conventional cuttingmeans,

in which the position of cutter blade has to be changed

manually whenever the wafer size is altered. Further, in

the conventional cuttingmeans, accompanying the alteration

of the posture of the cutter blade (toe-in angle al, camber
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rotatably within a Y x Z plane in Fig. 5; and each of the first, fourth and
sixth arns 65A, 65D, 65F is provided rotatably about the axis thereof. The
robot body 62 in this enbodinent is controlled by NC (Nunerical Control).
That is, the novenent anount of the respective joints with respect to a
wor kpi ece is controll ed based on nunerical information corresponding
thereto, and every novenent anount thereof is controlled through a program
Thus, the nethod adopted is conpletely different fromthe conventional

cutting nmeangpgié My IMicds {die ap@alel 680 Whi EhtHEr l%'eaé@sEi@bE@ Pgt&hganged

manual | y mhenever the wafer size is altered. Further, in he conventi onal
cutting neangevast0opanyi sgtthagaliienate®nhadf tbhee p@éédlj@s@édtéeeﬁyt ter
bl ade (toe-in angle al, canmber 16 angle a2, caster angle a3, which will be

descri bed | ateme¢.of €REiglteraviosut tiHYrdbaisely Basot @hkeetivadirehed every
time of the alteration. The robot body 62 of the enbodinent can nmaintain

the cutting danmatiertairethe et thioged Pamsér paledd sely tHbtpHedetiwalgepost ure
of the cutter blade is altered. Furthernore, the cutter blade 63 is

arranged so as matber ldwethd pasoss idorheutaitderoblbde asecalbborea.t he
table 13; i.e., a position beside the table 13 to escape therefrom during
non-cutti ng Ppethermdbre[,08B81 cAttelrobnade 6Bgis3arrhagedokohakdtbgbehuck 69
conprises acutterblade receiver 70 having a substantially cylindrical
moved to a position outside of the area above the table 13;
i.e., a position beside the table 13 to escape therefrom
during non-cutting operation.
[0039]

As shown in Fig. 3, the tool holding chuck 69 comprises
acutterbladereceiver 70 ha\;'ing asubstantiallycylindrical
shape and three chuck claws 71 disposed at positions
substantially 120° away from each other in the peripheral
direction of the cutter blade receiver 70, which detachably
holds the cutter blade 63 anda suctionarm100 to be described
later. Eachof the chuckclaws 71 has apointed-edge portion
71A, inner end of which forms an acute angle, and is arranged
so as to move forward/backward in the radial direction with
respect to the center of the cutter blade receiver 70 by
pneumatic pressure.

{0040]

As shown in Fig. 4, the cutter blade 63 comprises a

blade holder 63A constituting a base portion and a blade

63B inserted into the front end of the blade holder 63A and

fixed thereto. The blade holder 63A has a substantially
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shape and three chuck claws 71 di sposed at positions substantially 120 away
fromeeach other in the peripheral direction of the cutter bl ade receiver

70, which detachably holds the cutter blade 63 and a suction arm 100 to be

described later. Each of the chuck claws 71 has a pointed-edge portion

71A, inner end of which forns an acute angle, and is arranged so as to nove
forward/ backward in the radial direction with respect to the center of the

cutter bl ade receiver 70 by pneumatic pressure. [00401 As shown in Fig. 4,

the cutter b l,ad [+ B3y 4
portion and gﬁgfgggle%ggél:lﬁgir taaenddjla%tghtgﬁlﬂe&%tont e%&ﬁ%c%ﬂa{r#\ge a{)h?la}gegﬁzl der 63A

and fixed taeagt eromheakhadehedl der theA gwasi phenst@itéation 4 eMki ndrical
shape, and at the positions substantially 1200 away from each other in the

peripheral diieetinarehttie seifscafbespiorsl gsustase 2 hevenl.a JeRgYRs 72
having a length extending fromthe base end to an internediate portion

thereof are &etaRdiaboFgdnhettoxitbhseli efat ten.anl it tmded 4t edgerp@bhi ons 71A
of the chuck claws 71 are arranged to engage with these grooves 72, and

thereby the pRertbEn apé thermedt elldiqdene3 akihlrespesttiont he rael
hol di ng chuck 69 is maintained to be constant. [0041] The bl ade hol der 63A
i s equi pped pbihtadhedigerp¢iibions 71A of the chuck claws 71 are arranged

to engage with these grooves 72, and thereby the position

of the cutter blade 63 with respect to the tool holding chuck

69 is maintained to be constant.

[0041]

The blade holder 63A is equipped with a heater (not
shown) and a vibrating device (not shown) therein, and is
arranged so as to heat the blade 63B with the heater as well
as to vibrate the blade 63B with the vibrating device. As
the heater, a coil heater can be exemplified; and as the
vibrating device, an ultrasonic vibrating device can be
exemplified.

[0042]

As shown in Fig. 2 and Fig. 4, the cutter blade
inspection means 16 is arranged with a camera disposed along
with the cutting device 15. The cutter blade inspection
means 16 is for detecting defects of the blade edge 63D in
the cutter blade 63 or adhered state of the adhesive on the
blade edge 63D. It is arranged so that, when a defect is

detected or when the amount of the adhesive adhered to the

blade exceeds an allowable range, a signal is outputted to
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shown) and a vibrating device (not shown) therein, and is arranged so as to
heat <t he blade 63B with the heater as well as to vibrate the blade 63B with

the vibrating device. As the heater, a coil heater can be exenplified;

as the wvibrating device, an ultrasonic vibrating device can be

exenplified.

i nspection neans 16 is arranged with a canera di sposed along wth the

cutting devi

is detectedtRe ¥HEst tHa PR tIMaltIRaAdRe Heya sadiierad tattBe bbhade

[0042] As shown in Fig. 2 and Fig. 4, the cutter bl ade

and

ce 15. The cutter blade inspection neans 16 is for detecting

defects of tAedtada &88EcEIROTEhdWte) CHhBR/Io WIS IfBLI 8GN 8dgabat e of

t he adhesive on the blade edge 63D. It is arranged so that, when a defect

exceeds an all owabl e range, a signal is outputted to 18 a control device

(not shown)
aut omati cal

first stocker 17A for storing each cutter blade 63 and a second stocker

for storing
enmbodi nent ,

63aRd+tB0RNhBERRRIILAG koA SiRAe stdik rabeicdody, 62

y replaces the cutter blade 63 with another one stored in the
stock device[4da3p0043] As shown in Fig. 2, the stock device 17 includes a

SUCtiOﬂs?§H§wﬂ09ntPi§UC§,aﬁﬁe bobekt 8evyetei 7WnklulBsSa
the cutting device

5 is arranged to be used as a transfer

17B

device as wekhrsandtobRds haa sHehsBo¥ehgakhkht ¥uikteRr B1hARIsBNAhg When a

sucti on

second stocker 17B for storing suction arms 100 to suck and
hold the wafer W. In this embodiment, the cutting device
15 is arranged to be used as a transfer device as well; and
thus has such a versatility is provided that, when a suction
arm 100 is held in stead of the cutter blade, the wafer can
be transferred. Note that the suction arm 100 comprises
an arm holder 100A, which is formed with the same grooves
72 as those of thebladeholder 63A, and a¥Y-shaped armsection
100B, which is attached to the arm holder 100A and has vacuum
holes 100C communicating with a decompression device (not
shown) in the front ends thereof. Other suction arms 100
are I-shaped arms having different shapes and arms for
sucking different size wafers, and there is such an
arrangement as suction arms for handling semiconductor
wafers of 8 inch, 12 inch or the like can be stocked.
[0044]

As shown in Figs. 1 and 2, the peeling apparatus 18
comprises a small diameter roller 80 and a large diameter
roller 81. A moving frame F supports the small diameter

roller 80 and the large diameter roller 81. Themoving frame
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arm 100 is held in stead of the cutter blade, the wafer can be transferred.
Not e -t hat the suction arm 100 conprises an arm hol der 100A, which is forned
with the sane grooves 72 as those of the blade hol der 63A, and a Y-shaped
arm section 100B, which is attached to the arm hol der 100A and has vacuum
hol es 100C comuni cating with a deconpression device (not shown) in the
front ends thereof. OQther suction arnms 100 are |-shaped arns having

di fferent shapes and arns for sucking different size wafers, and there is

such an ar r ARGRPts & aSEEdh € F A Fil Gdndangb AP 15aME eoNdbst of svaalers of 8
inch, 12 inch or the |like can be stocked. [0044] As shown in Figs. 1 and 2,

the peeling apppesblsai8ngCenBrvs@sracsivhl idi agtep,rehbere8d andma | arge
dianeter roller 81. A noving frame F supports the small dianmeter roller 80

and the | ar ge2db@ieg edouplé@rwfh tHee fAOHNE fa®1 ¥9aFacosnnéeesng front
frame FI and a rear frame F2, relatively disposed along the Y-direction in

Fig. 2, the mémbetrape Tile beéa £Oaipe eP2 WM & hstppoiteatbyranenkhxyha a
connecting nenber 83. The rear frame F2 is supported by a uniaxial robot

85, while theoboerds f whiR eFthé Eroiperaae Py iNeugdodeed sy lthelguDakng to
this, the noving franme F is novable in X-direction in Fig. 2. An arm nenber

84 supports thell arge owlimget®rtHid | ethe3 hoasi i @Wanien FFiig. mdvabhe anm menber
84 is arranged so that a cylinder 88 can nove the | arge dianeter

X-direction in Fig. 2. An arm member 84 supports the large
diameter roller 81 as shown in Fig..l. The arm member 84
is arranged so that a cylinder 88 can move the large diameter
roller 81 in the direction closer to/away from the small
diameter roller 80 by the cylinder 88.
[0045]

The winding apparatus 19 comprises: a drive roller
90 supported by the moving frame F; and a winding roller
93, which is supported at the free-end of the rotation arm
91 and abutted on the circumferential surface of the drive
roller 90 via a spring 92 to nip the unnecessary adhesive
sheet S1. A drive motor M is disposed at the shaft end of
the drive roller 90, and it is arranged so that, when the
drive roller 90 isdriven torotate by themotor M, the winding
roller 93 follows the drive roller 90 to rotate; thereby
the unnecessary adhesive sheet S1 is wound thereon. Note
that as the wound amount increases, the winding‘roller 93
shifts rightward in Fig. 1 against the force of the spring

92.

[0046]
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roller 81 in the direction closer to/away fromthe small dianmeter roller 80
by the cylinder 88. [0045] The wi nding apparatus 19 conprises: a drive
roller 90 supported by the noving frame F; and a winding roller 93, which

s supported at the free-end of the rotation arm 91 and abutted on the

ci rcunf er ent
unnecessary

drive roller

93 shifts r

lal surface of the drive roller 90 via a spring 92 to nip the

adhesive sheet S1. A drive notor Mis disposed at the shaft end
of the drive roller 90, and it is arranged so that, when the drive roller
90 is driven to raiate, Rychbeinstmétbatdie tWenddngsiveldiede ©F fal tpus the
90 to rotate; thereby the unnecessary adhesive sheet Si is
wound ther ecgmbd@ifent hdi1BSod R SERINE ARBWH HeF@r@dTRS tot Regwi.ngifg roller

ightward in Fig. 1 against the force of the spring 92.

[ 00461

20 Next, a cgittiNudraitind tofe e ckdhepmeenvliee Snknatihesigabsdeaens wil |
th reference to Figs. 5to 8. Note that the sticking nethod of

the adhesivejsheed iFersidde tdleMdtCali sl oisat 16i 86L0SFah8sthEadapanese
i cation Laid-Open No. 2005-198806. Therefore, description of

descri bed wi

Pat ent  Appl
t he sheet st

Agplpgatebhod rwildl-openominNg ed 2dw5 198866 7]  Therefore,
description of the sheet sticking method will be omitted
here.

[0047]

As the injitial settings, external dimensions of the
wafer, a toe-in angle al with which the center line of the
cutter blade 63 is inclined with respect to the cutting
direction viewed from the top in the cutting direction as
shown in Fig. 6, a camber angle a2 with which the center
line of the cutter blade 63 is inclined viewed from the front
side in the cuttingdirection as shown in Fig. 7, and a caster
angle a3 with which the center line of the cutter blade 63
is inclined with respect to the cutting direction viewed
from the side in the cutting direction as shown in Fig. 8
are inputted through an inputting device (not shown).

The above angles al to o3 will be described again in

other words with reference to the modes shown in Figs. 6

to 8. The toe-in angle al is an angle in a state that the

blade edge 63D of theblade 63Biscloser totheouter periphery

of the wafer W than a back portion 63E; the camber angle

02 is an angle in a state that the front end portion 63F

of the blade 63B is positioned at an outer side than the

21

be



As the initial settings, external dinensions of the wafer, a toe-in angle
al wi*th which the center line of the cutter blade 63 is inclined with
respect to the cutting direction viewed fromthe top in the cutting
di.rection as shown in Fig. 6, a canber angle a2 with which the center |I|ine
of the cutter blade 63 is inclined viewed fromthe front side in the
cutting direction as showmn in Fig. 7, and a caster angle a3 with which the
center line of the cutter blade 63 is inclined with respect to the cutting

direction vigyed pbrembhhesgidantinthBecayteingngieegti 95 ag shgwe kA Fig. 8
are inputted through an inputting device (not shown). The above angles al to
a3 wll be desstatedhagaithei basetdrart ven ¢S Wb £ ht e fodraglec 6 3Boptrbeett®des shown
in Figs. 6 to 8. The toe-in angle al is an angle in a state that the bl ade
edge 63D of the brade €3@ perdlieserm IR irhethmit@rt tpigrg phierect bént he wafer W
than a back portion 63E, the canber angle a2 is an angle in a state that
the front end portNote@3tat ofasisiumingathe G e sipo Shidedn8dc@te artcotiher si de
than the 21 base portion 63J; and the caster angle a3 is an angle in a
state that thethamespofacenstld®d off thleewhblfadeWw f3Brpridecdduestive Eheett end
portion 63F in the cutting direction. Note that, assum ng the adhesive sheet
S cones to tHBeisbottoaileunpf &dbhe esutleroperhphemfreof\VWhandafke fdbamsthe sheet
Sis cut along the outer periphery of the wafer fromthe upper surface
side, the canbperamgkéarce andengtkeicambérhangle is an angle in which

the base portion 63J of the blade 63B is positioned at the

outer side than the front end portion 63F. Also, as for

the caster angle 03, the angle formed between the blade edge

63D and the adhesive sheet S has to be simply an acute angle.

Accordingly, there may be such an inclined posture in which

the base portion 63J is positioned behind the front end

portion 63F in the cutting direction.

[0048]

During the operation to stick the adhesive sheet S

to the wafer W, the cutting device 15 is kept in a position

where the cutter blade 63 escapes in a position beside the

table 13. And after the adhesive sheet S is stuck onto the

upper surface of the wafer W as shown in Fig. 5, the robot

body 62 performs a predetermined operation so that the cutter

blade 63 moves to a position above the table 13.

[0049]

Then, based on the data inputted through the inputting

device, movement track datastoredinastorage of the control

device (not shown) are read out, and the blade 63B cuts the
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t he base portion 63J of the blade 63B is positioned at the outer side than
the frront end portion 63F. Also, as for the caster angle a3, the angle
formed between the bl ade edge 63D and the adhesive sheet S has to be sinply
an acute angle. Accordingly, there may be such an inclined posture in which
the base portion 63J is positioned behind the front end portion 63F in the
cutting direction. [0048] During the operation to stick the adhesive sheet S
to the wafer W the cutting device 15 is kept in a position where the
cutter bl adea@Besscapsiseeh % glowid itdre lbediede shiape pfbtbhelBafdndwhiler the
adhesive sheet S is stuck onto the upper surface of the wafer Was shown in
Fig. 5, the mebataihofly e pekl-~annangl gredecambietesngperdd and sastbat t he
cutter blade 63 noves to a position above the table 13. [0049] Then, based
on the data anguetes {Pepeghtd Eiganpud tia @) .devieee, wheament thaek data

stored in a storage of the control device (not shown) are read out, and the
bl ade 63B cutantite hdxdlgdlvedi a¢ 8heeém S exmipep tturee outhey bdlasiee 668 mag waf er
while mintaining the toe-in angle al, canber angle a2 and caster angle a3
(refer to Fipge.héated8py HHaeecoillehedtersheat nfay dse Wbihateldlybguthat a room
tenperature, the blade 63B nmay be heated by the coil heater, or may be
vi brat ed by thérasbniasevhbratibgadevnicedevi@elin®ticnghiis ., t hhe, afhesadhesi ve

sheet S can be cut matching with the outer periphery of the

wafer W in a state that the cutting resistance is reduced

to an extremely small level.

Note that, since the sectional configuration of the

periphery of the wafer W is chamfered as shown in Fig. 9,

owing to the above-described toe-in angle al and camber angle

a2, the adhesive sheet S can be cut close to an intersection

P of the upper surface Wl and the side end surface W2 of

the wafer W. Accordingly, outer periphery of the adhesive

sheet S does not protrude out of the outer periphery of the

wafer W. Therefore, when the wafer W stuck with the adhesive

sheet S is subjected to grinding processing on the rear

surface thereof inthe followingprocess, suchadisadvantage

can be prevented that a grinder catches a protruding portion

of the sheet.

[0050]

When the cutting operation of the adhesive sheet S
is completed, in order to perform a temporary function as

atransfer device, the cuttingdevice 15 removes cutter blade

63B from the tool holding chuck 69, and replaces the same
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sheet S can be cut matching with the outer periphery of the wafer Win a
state that the cutting resistance is reduced to an extrenely small |evel.
Note that, since the sectional configuration of the periphery of the wafer
W.is chanfered as shown in Fig. 9, owing to the above-described toe-in
angl e al and canber angle a2, the adhesive sheet S can be cut close to an
intersection P of the upper surface WL and the side end surface W2 of the
waf er W Accordingly, outer periphery of the adhesive sheet S does not

protrude outwothtfige it igerdfhergo of aAthehivateme\V thbeceteee, bybea t he
wafer Wstuck with the adhesive sheet S is subjected to grinding.processing

on the rear esBrigasjwitend tionahhenbpkbanbngopritee IHaddFdge dzpadyant age
can be prevented that a grinder catches a protruding portion of the sheet.

[ 0050] When the tuspéspiopatieanson ©f tHeradhesinydamaert o2 the eamspheted, in
order to performa tenporary function as a transfer device, the cutting
devi ce 15 reopvese diieyivd adder@iBohr eRethradedddwledimegxekeading9anand

repl aces the sane 23 with the suction arm 100. At this tinme, the cutter

bl ade 63B ialiubhpbteetahgeals idspectedn aid wherbltide cadger68Dakdg ishe

i nspection neans 16. Here, when damage or the amount of the adhesive
adher ed on t fAetbiradeeddge Wae ol g ianthalrdlextakhud trizmggepesatedect ed, and

when the cutter blade is
the unacceptable cutter blade 63B is not used, and a signal
is outputted to the control device (not shown) to replace
the cutter blade 63B with a new one, and the unacceptable
cutter blade 63B is stored in the stock device 17.
[0051]

The cutting device 15 supporting the suction arm 100
sucks the wafer W after completion of cutting the adhesive
sheet S, and transfers the same to the next process; and
then transfers a next wafer W to be stuck with the adhesive
sheet S from a wafer stocker (not shown) to the table 13.
When the wafer W has been transferred, the cutting device
15 performs an operation to store the suction arm 100 to
the second stocker 17B, and éttaches a new cutter blade 63
to the tool holding chuck 69; thus to prepare for the next
cutting operation.

[0052]

When the wafers W are removed from the table 13 by

the cutting device 15, which temporarily functions as the

transfer device, the peeling device 16 winds the unnecessary

adhesive sheet S1. Note that since the winding operation
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determ ned as unacceptable, in the next cutting operation, the unacceptable
cutter blade 63B is not used, and a signal 1is outputted to the control
device (not shown) to replace the cutter blade 63B with a new one, and the
unacceptable cutter blade 63B is stored in the stock device 17. [0051] The
cutting device 15 supporting the suction arm 100 sucks the wafer Wafter
conpletion of cutting the adhesive sheet S, and transfers the sane to the
next process; and then transfers a next wafer Wto be stuck with the

adhesi ve sheetth®s fidemtacadl €6 tHeoeeration shovmnyseéa theheahhpaddse Wen
the wafer Whas been transferred, the cutting device 15 perfornms an

operation topatene Applikeitioh aaidOOpén Nbhe 2amnbsdeskedetdBleand
attaches a new cutter blade 63 to the tool holding chuck 69; thus to

prepare for #@becpeptioduthergodparialll e driiGtdda Wen the wafers Ware
renoved fromthe table 13 by the cutting device 15, which tenporarily
functions as[bbe3]transfer device, the peeling device 16 wi nds the
unnecessary adhesive sheet Si. Note that since the winding operation 24 is
the identical to theeppfoati adccosdingetb ithd ambddiniaete asPakestriBppl i cati on

Lai d- Open No. 2005-198806, detailed description thereof wll be omtted.
[ 0053] above, such effects can be obtained that the adhesive sheet
S stuck on the wafer W can be precisely cut along the outer
periphery of the wafer, and adherends having various plane
shapes can be handled as the sheet cutting objects.
[0054]

The best arrangement and method 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.

[0055]

For example, in the embodiment, the case where the
adhesive sheet S stuck on the wafer W is cut along the outer
periphery of the wafer W has been described. However, the
present invention is not limited to the above. Taking as

a target an adhesive sheet temporarily stuck on a strip of
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Therefore, according to the enbodi mrent as descri bed above, such effects can
be obtained that the adhesive sheet S stuck on the wafer Wcan be precisely
cut along the outer periphery of the wafer, and adherends havi ng vari ous
pl-ane shapes can be handl ed as the sheet cutting objects. [0054] The best
arrangenment and nethod for carrying out the present invention have been

di scl osed so far. However, the present inventionis not limted to the
above. That is, the present invention has been illustrated and described
mai nly aboutrelépeeiTirmeemiedaneadhesoveved an aihegepassthéeadingsiv@se
skilled in the art to add various nodifications, if necessary, to the
above- descr i diegle t @midoth éradhesiivie ¢&5 pectut aitheuthape: imeThlel 0l easlé or

di sposition without departing fromthe technical spirit and the range of

t he object ofihné&e, ppeseiné réVvenseéeohingédlond/ doradxespve, shaet hearnbedi nent,
the case where the adhesive sheet S stuck on the wafer Wis cut along the
outer peri pperyiallymtabetosiM hasuberh ldeecwi brdut Haywewviang thleesame esent
invention is not limted to the above. Taking as a target an adhesive sheet
tenporarily strpkevalq.strip of 25 release liner via an adhesive as an
adherend, the adhesive sheet and the adhesive can be cut w thout cutting
the release liner, or the release |liner and/or adhesive sheet can be
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partially cut to forma cutoff line without cutting the sane conpletely. 26
CLAINES 1. A sheet cutting device to cut a sheet stuck on an adherend on a
sticking table, conprising: a robot body and a cutter blade supported on a
frree-end of the robot body, wherein said robot body is a multi-joint robot
having a plurality of joints and these joints are controlled based on
nunmerical information. 2. A sheet cutting device to cut a sheet stuck on an
adherend on a sticking table, conprising: a robot body disposed beside said
sticking table and a cutter blade s@iPdMES] on a free-end side of the robot
body and arranged so as to nove along a preset track, wherein said robot
body include%.a tobl sheétli agtthngk devickee tof mad- encslxale, stmdkt be ot t er
bl ade is detachably attached thereto via the tool holding chuck. 3. The
sheet cutti ngdbevend emcoisdilicking thhilm, lconpRisingerainptadi dhodyt apd bl ade
i ncorporates a heater therein. 4. The sheet cutting device according to
claiml, 2 oa c@ttehechlbade ssuippertedromladaeies ead afgétiespohott bodivhr at e
via a vibrating device. 5. The sheet cutting device according to any one of
claine 27 wherein
said robot body is a multi-joint robot having a
plurality of joints and these joints are controlled based

on numerical information.

2. A sheet cutting device to cut a sheet stuck on an

. adherend on a sticking table, comprising: a robot body

disposed beside said sticking table and a cutter blade

supported on a free-end side of the robot body and arranged
so as to move along a preset track, wherein

said robot body includes a tool holding chuck on the

free-end side, and the cutter blade is detachably attached

thereto via the tool holding chuck.

3. The sheet cutting device according to claim 1 or 2,

wherein said cutter blade incorporates a heater therein.
4. The sheet cutting device according to claim 1, 2 or
3, wherein said cutter blade is arranged so as to vibrate

via a vibrating device.

5. The sheet cutting device according to any one of claims
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1 to 4, wherein said robot body supports said cutter blade so as to adjust
the posture of the cutter blade when cutting the sheet along the outer

peri phery of said adherend. 6. The sheet cutting device according to claim
5,- wherein a posture of the cutter blade in said sheet cutting operation
mai ntains a toe-in angle with which the center line of the cutter blade is
inclined with respect to the cutting direction viewed fromthe top in the
cutting direction, and a blade edge of the cutter blade is positioned

closer to thetoutewhpeeipheaydofobbe vutieseipdddtan stia batkepobia@s of the
cutter blade. 7. The sheet cutting device according to claim5 or 6,

wherein the podaite adjldrie ttue pesthlrader ithesautt 8 pastada whiehgcudpengt i on
mai ntai ns a canber angle with which the center I|ine of the cutter blade is
inclined vi enad Bhestt ARohyomhe iomtiehe pautitpheyyigfecdatd, adtnelread d sheet i s
cut with no protrusion out of the outer periphery of said adherend. 8. The
sheet cutting device according to claim5, 6 or 7, wherein the posture of
the cutter blade in said sheet cutting operation naintains a caster angle
with which the cenhemrsheetecottsagdestiidecacbbadénygsto othimed, whetdéncutti ng
direction viewed fromthe side in the cutting direction, and the angle
formed bet weampaatiuresbedtheaodt tbe Hllaadteirndga d SBee s dttirad oparactiiba angl e.
9. The sheet cutting device according to any of clains

maintains a toe-in angle with which the center line of the

cutter blade is inclined with respect to the cutting

direction viewed from the top in the cutting direction, and

a blade edge of the cutter blade is positioned closer to

the outer periphery of the adherend than the back portion

of the cutter blade.

7. The sheet cutting device according to claim 5 or 6,
wherein the posture of the cutter blade in said sheet cutting
operation maintains a camber angle with which the center
line of the cutter blade is inclined viewed from the front
in the cutting direction, and said sheet is cut with no

protrusion out of the outer periphery of said adherend.

8. The sheet cutting device according to claim 5, 6 or
7, wherein the posture of the cutter blade in said sheet
cutting operation maintains a caster angle with which the
center line of said cutter blade is inclined in the cutting
direction viewed from the side in the cutting direction,

and the angle formed between said sheet and the blade edge
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1 to 8, wherein an i nspection nmeans for inspecting cutter blades is
di sposed in the vicinity of said robot body. 10. A sheet cutting nmethod to
cut a sheet stuck on an adherend on a sticking table, wherein a nulti-joint

robot body is used,

the robot having a plurality of joints controlled based

on nunerical information and holding a cutter blade on a free-end of the
robot body in a state enabling to adjust a posture of the cutter blade, and
said sheet is cut by novenent of said cutter blade along a preset track.
11. A sheet cytképf gethAdatateulanglsheet stuck on an adherend on a
sticking table, wherein a cutting device is used, a robot body of which is
di sposed beside said sticking table and holds a cutter blade on a free end
thereof in a state enabling to adjust a posture of the cutter blade, and
the cutting devi cerha@dnies cutttid@radiase avrdrsainy tohaaly bs €Uainy
novenent of said cutter blade along a preset track. 29 12. The sheet
cutting met hpdt e omtidi@ iird a@l AnFpl@ tAlonlheanwh€bei Ankpecshagt custedt in a
state that said cutter blade is heated. 13. The sheet cutting nethod
accordi ng tobthaes 18, disposedldn Wiey eiivisvitty Wi tedidl B0 €UbSAY he sheet

whi | e bei ng

10. A sheet cutting method to cut a sheet stuck on an

adherend on a sticking table, wherein

a multi-joint robot body is used, the robot having

a plurality of Jjoints controlled based on numerical

information and holding a cutter blade on a free-end of the

robot body in a state enabling to adjust a posture of the

cutter blade, and

said sheet is cut by movement of said cutter blade

along a preset track.

11. A sheet cutting method to cut a sheet stuck on an

adherend on a sticking table, wherein

a cutting device is used, a robot body of which is

disposed beside said sticking table and holds a cutter blade

on a free end thereof in a state enabling to adjust a posture

of the cutter blade, and

the cutting device includes a cutter blade and said

sheet is cut by movement of said cutter blade along a preset

track.
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vibrated. 14. The sheet cutting nethod according to any of clains 10 to 13,
wherein the cutter blade maintains a toe-in angle wth which the center
line of said cutter blade is inclined wth respect to the cutting direction
vi.ewed fromthe top in the cutting direction, and the sheet is cut in a
state that a blade edge of the cutter blade is positioned closer to the
outer periphery of the adherend than the back portion of the cutter bl ade.
15. The sheet cutting nethod according to any of clains 10 to 14, wherein

the cutter biade neidistidrt auediBg métfigbe acddruimy &ld ébgikend o Line of
said cutter blade is inclined viewed fromthe front in the cutting

direction, affeseifl tisdafiedts IGilcud L HGHIE HhHtORaqdt cattbhep oaber

peri phery of said adherend. 16. The sheet cutting nethod according to any
of clainmse 1fstmredbedwherein the cutter blade maintains a caster angle 30
with which the center line of said cutter blade is inclined in the cutting
direction viewed fromthe side in the cutting direction, and the sheet is
cut while keeping the angle formed between said sheet and the bl ade edge at

an acute anghe, Ilvhe TdigeshectitEvhyi MEtABENQEC8LE0REI B8 ERathal;n 1@10r 11,
wherein said sheet is an adhesive sheet tenporarily stuck on a strip of
rel ease |inepras ahadRAmeBd 14 dutfeAdOHe/Buts@fifle sheet while being

vibrated.

14. The sheet cutting method according to any of claims
10 to 13, wherein the cutter blade maintains a toe-in angle
with which the center line of said cutter blade is inclined
with respect to the cutting direction viewed from the top
in the cutting direction, and the sheet is cut in é state
that a blade edge of the cutter blade is positioned closer
to the outer periphery of the adherend than the back portion

of the cutter blade.

15. The sheet cutting method according to any of claims
10 to 14, wherein the cutter blade maintains a camber angle
with which the center 1line of said cutter blade is inclined
viewed from the front in the cutting direction, and said
sheet is cut with no protrusion out of the outer periphery

of said adherend.

16. The sheet cutting method according to any of claims

10 to 15, wherein the cutter blade maintains a caster angle
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t he adhesi ve sheet and adhesive are cut without cutting said release liner.
18. TFhe sheet cutting nmethod according to claim1l0 or 11, wherein said

sheet is an adhesive sheet tenporarily stuck on a strip of release liner as
an adherend via an adhesive; and a partial cutting is nmade to forma cutoff

line without conpletely cutting said release |liner and/or adhesive sheet.
31

with which the center line of said cutter blade is inclined
in the cutting direction viewed from the side in the cutting
direction, and the sheet is cutwhile keeping the angle formed

between said sheet and the blade edge at an acute angle.

17. The sheet cutting method according to claim 10 or 11,
wherein said sheet is an adhesive sheet temporarily stuck
on a strip of release liner as an adherend via an adhesive,

and

the adhesive sheet andadhesive are cut without cutting

said release liner.

18. The sheet cutting method according to ¢laim 10 or 11,
wherein said sheet is an adhesive sheet temporarily stuck

on a strip of release liner as an adherend via an adhesive;

and
a partial cutting is made to form a cutoff 1line without

completelycuttingsaidreleaseliner and/or adhesive sheet.
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