DESCRI PTI ON SHEET CUTTI NG DEVI CE AND CUTTI NG METHOD Field of the

I nvention [0001] The present invention relates to a sheet cutting device
and a cutting nethod, particularly to a sheet cutting device and a cutting
net hod capabl e of cutting a sheet along a preset track and perform ng the
cutting of the sheet with 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 PESIRIREIGNIhesi ve sheet on the rear
surface or front surface thereof. [0003] - As a sheet sticking method
descri bed aBHRET CDOZTING [DEMICE MNDhEIFITENG KMEEHOD That 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 Fawldt bifp thleednveintiwm ch a strip of sheet is tenporarily stuck
on a strip of release liner, the sheet is peeled off fromthe release 1

i ner, stuckooottd a wafer, and then cut off along the periphery

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

C 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 stuck with
a heat sensitive adhesive sheet on the rear surface or front
surface thereof.

[0003]

£

As a sheet sticking method described above, the
followihg 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



of the wafer, thus the sheet is stuck onto the wafer (refer to, for
exanpl e, patent docunent 1). [0004) Patent docunent 1: Japanese Patent No.
2919938 SUMVARY OF THE | NVENTI ON Problemto be Sol ved 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 sm are indispensable
for precisely matching the outer periphery of the wafer and the outer

peri phery ofLinka ,sdtestk oAtsa wdffeer cahlithgrdevt of fial drivetlsé pekiiptheaypar at us
di sclosed in the patent docunent 1 is disposed i mediately above the
sticki ng taklfetherwafgmpporiiuzgthbeshederis anttcdkhentst tiekiwafapatediats i S
arranged to be obliged to use such the cutting device, the rotation center
of which isten Forstgxaingiite | ipetgntdoguidtiough.the center of the wafer.
Therefore, there is such a di sadvantage that an extrenely precise

al i gnment bgtosmeri the rotation center of the cutting device and the
rotation center of the wafer is required. Furthernore, the cutting

direction i pdtente dddumererential jabhaessé opatbnagnbhezpenioplaery of the
waf er, and thereby the <cutting device is not adapted to the cutting
operati on OSUMMARY@F MHE\GINVENERON f or exanple, the cutting in the

di rection
Problem to be Solved by the Invention
[0005] |
(ﬂ 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 indispenséble 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
precisealignmentbetweentherotationcenterdfthecutting
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



al ong the outer periphery of a polygon shape; thus, resulting in a poor
versatility as a cutting device. Mreover, every alteration of the wafer
size requires an adjustnent of the cutter position, and since the cutter
of the cutting device is kept in a constant posture, it is not possible to
adj ust 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 stil
resi des anotdiaferlp safl¥ ¥H@8; t et exati@liedt tRE coft t gt id BHed @i €ionklue to
the alteration of the posture has to be adjusted again. Still further,
since the cutdi@tHe\Wwier SePOphét P& pahgyent dieap®@f ehust heysuisingich a
di sadvantage as wel | that, when a failure occurs on the device, the cutter
bl ade may ancidlepied | yetoaenlorpang af catwankeaewhices carrying out
removal operation of the wafer or maintenance operation, resulting in an
injury. [0006] OpMdxEowr ! BoekRventd fat 168 dF e6€RiafdV 8Nk di@srdeen
proposed in view of the above disadvantages. It is an object of the
present i nvanEamdtmdit0viedehd Gledr @odi fiokleWnsafdeat ki figer Met hod
capabl e of adjusting the posture of a cutter in cutting operation, and
even when cuit ivhe Ro%itingndevieBangatep8 BCcOERPARYAAG pbetadiysitngs of the
posture of the cutter,

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 disadvantége that a deviation of
cutting diameter due to the alteration of the posture has
to be adjusted again.

Still further, since the cutting device is 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 thle 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



the cutting dianeter can be maintained precisely to a preset val ue;
noreover the cutting operation can be carried out wthout restriction of
cutting shape. Means for Solving Problens [0007] In order to achieve the
above object, the present invention adopts such an arrangenent that a
sheet cutting c device to cut a sheet stuck on an adherend on a sticking
tabl e, conprising: a robot body and a cutter blade supported on a free-end
of the robot body, wherein the robot body is armulti- joint robot having a

plurality @cddm'op'ar@ﬁ@ tHe S § 104 1Sy Fe 1Nty thad Rasathoeurer | cal
information. [0008] Also, the present invention adopts such an arrangenent

that a sheetth@letitBndeyifife tOr Sdh He MAQRH aSneGkp PEc BBe 2¢RA Afke £t A
sticking table, conprising: a robot body disposed beside the sticking

table and a@ihdesr ndPsteystipR tadt tihd@ Jgeeateivh Hn e dobetedaslyr and

arranged so as to nove along a preset track, wherein the robot body
includes a t@alhdid dbdgt £DdekoRNot heuttifg- 8Rdpei.de, and the cutter blade

is detachably attached thereto via the tool hol ding chuck. [0009] Further,
the cutter Medfs Bor bsblvihg AréBREME 4 therein.
[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:arobotbodyandacxmterbladesupported
on a free-end of the robot body, wherein
therobotbodyisamulti~jointrobothavingaplurality
of joints and these joints are controlled based on numerical
information.
fooo8]

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 disposedbeside
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



[0010]

t hat

Furthernore, the cutter blade may be arranged so as to vibrate via
a vibrating device. [0011] Still further, such an arrangenent

t he robot body supports the cutter blade so as to adjust

of the cutter blade when cutting the sheet along the outer per
t he adherend. [0012] In the present invention, such an arrangenent may be
adopted that a posture of the cutter blade in the sheet cutting
mai ntains a toe-in angle with which the center 1line of the cutter blade is
inclined wittPFE%Ret to the cutting direction viewed from the

cutting dir and a bl ade edge of the cutter blade is positioned
toth@%&ﬁgr

cl oser
cutter

peri phery of the adherend than the back po

i s adopted

t he posture

i phery of
operation

top in the

rtion of the

bl ade. [00 Lhe post f the cutter blad the sheet
Cut ting operat | on M5BT ang R A 2BrEBPSCLAg) 8

whi ch the center n

inclined viewed fromthe

front in the %UY%PﬁﬁgﬁlVéét?oﬁlgrﬁﬁ&nﬁhg §H§@t can al so be cut with no
protrusion Oﬁ@%ﬁLhthe outer periphery of the adherend. [0014] 5 Further,

such an arra

t may be adopted that the

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 thecutterblade in the 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]



posture of the cutter blade in the sheet cutting operation naintains a
castér 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 arrangenent is adopted that an

i nspection neans for inspecting cutter blades is disposed in the vicinity
of the robot body. [0016] The present invention adopts such a sheet cutting
nethod to cut a sE¥ETDEEFuCRUGH &R SHIIEIISREvh Ma%sPrcRinptefabrat tthe a
multi-joint robot body is used, the robot having a plurality of joints
control | ed BRSEPRS OfubBei €l ter MGdfdofhanth $oF St P ¢ KReFabiee on a
free-end of the robot body in a state enabling to adjust_a posture of the
cutter bl adé{a%%%asﬁééﬂ¥~era’éﬂ%eb‘91%m FREtEH: LéPepPhdd @l ong a
preset track. [0017] Also, the present invention adopts such a sheet
cutting metWddafo Rhfde ighd@cldmpck idh e sptdiavd dgFrestsiarniiryed abl e,

wherein 6.a cutting device is used, a robot body of which. is
from thé 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

C | information and holding a cutter blade on a fréee-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.
foo17]

Also,thepresentinventionadoptssﬁchasheetcutting
method to cut a sheet stuck on an adherend on a sticking

table, wherein



di sposed 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 nethod, the sheet may be cut in a state that the cutter blade is
heat ed. [0019] Also, the cutter blade may al so cut the sheet while being
vi brated. [00.20] Further, such a nethod is adopted that the cutter bl ade

mai ntains a toe-i4 argtenyi dbvibechstise@¢nhetobbBenoliyt Be whlbheksbl ade is
inclined with respect to the cutting direction viewed fromthe top in the

cutting di r@eépobBedaskiddenehget cksngUtable and Abedkhalcud tilrageagdge of
the cutter blade is positioned closer to the outer periphery of the

adherend t hgh 4 heebasiki RBkledF Oh 4 BeatutdiibDidgleo ad §Q2t]a fuEtheenore,
such a nmethod nmay al so be adopted that the cutter blade maintains a canber

angle with wyhi ghet Batteenbekde ,N&nd the cutter blade is inclined viewed
fromthe front in the cutting direction, and the sheet is cut with 7 no
protrusion out ofth8ec@utehgpesipber yneiuibe adbgtesd. blade and the
sheet is cut by movement of the cutter blade along a preset
track.
[0018]
(ﬁ 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, suchamethod 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

O

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



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

mai ntai ns 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 sheet is cut while keeping the angle forned between the
sheet and the blade edge at an acute angle. [0023] It is possible to adopt
such a nethod that 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 anbesretrastonubutidihdite cutttdm@ertiphersl edsehki aéherp@24]
Further, such a nethod nmay be adopted that the sheet is an adhesive sheet
tenporarily[eoaek on a strip of release |I|iner as an adherend via an
adhesive, and a partial cutting is made to forma cutoff |ine wthout

conpl etely cuttingtibe fudtdnrse, kubhra aedhod makh s agopheetthe Eliteelr of the
| nvention [0025] According to the present invention, since the robot body

is control | platis maiAbaehsoh ONs € NAidTalwiGiwhdlch thieheef@eeimeAheanount
of the respective joints with respect to a workpiece is controlled based

on the correspondi egtt8rnunadecal intdinedi on trspecttyrbydissdteaah

nmovenent
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.

C’ [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]

Aécording 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



anount, is controlled through a program Therefore, being different from
t he conventional cutting nmeans, the position of the cutter bl ade does not
have to be changed manual ly ~whenever the wafer size is altered. Also, in
t.he conventional cutting neans, deviation of cutting dianeter 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 to a preset value no matter how
t he post ur enupkrtikelcuinformabileni sedpengeide IFur t Aed, «hoh ngovemenut ti ng
operation, since the cutter blade can be escaped to a position out of an
area above thmeundblis;controlléed Emrengha desioderarhe Theldefore Whadngor kspace
can be ensured above the sticking table, and such a risk can be reduced
t hat a wor kdd ffacendefit ah [thet comhestibpat uitteriny mdenshi tlee pesdting an
adherend fromthe sticking table manually or carrying out naintenance
servi ces. Foift hbenopétesi bdadehdoest het bbadetbsbdethahgkeldy maattaddlyed vi a
the tool holding chuck, the cutter blade can be replaced easily and
swiftly. [0@BéheSer | thar theferacsizeai nig t altecedan ardxlswgenent tthat the
cutter blade incorporates the heater therein, the adhesive sheet can be
cut nore easphyentG@24l Bustihly heahherdeviatdem rigf fom ticly diaavertargenent
t hat '

caused by the alteration of the posture of the cutter blade

had to be adjusted every time of the alterations. The robot
(V body of the present invention can maintain the cutting
diameter precisely toapreset valuenomatter how the posture
of the cutterblade is changed. Further, duringnon-cutting
operation, since thecutterblade canbeescapedtoaposition
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]



the cutter blade cuts the adhesive sheet while vibrating via the vibrating
devi.ce, the cutting performance can be enhanced. [0028] Further, since the
.cutter blade is capable 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

peri phery of the adherend and the |ike; thus cutting operation can be

achi eved in accordance with the purpose. For exanple, in a state that the

cutter bl ade nai nsaing fhhehéoretrs, avgieg teushcRta®faddh gdieait jtusit to fit
to the outer periphery position of the adherend can be achi eved.

Furt her mor ethiencattleat ®1bldat cllie ¢hkt afdhblkade ehieattaivhs et habearaerg angl e,
when the outer edge of the adherend is chanfered, the sheet can be cut

with no provfiusithe @tbratinghaeuter, pék phétynef pehe cataicRNGanStd |
further, in such a state that the cutter blade nmaintains a caster angle,

- by incliningnhaedeladade end corresponding to the stiffness and thickness of
the sheet, the sheet cutting force can be reduced. [0029] Further, ow ng
to such an aooamsgenent that an inspection neans of the cutter blade is
di sposed along with the cutting device, defects of the bl ade edge and
adhering 10 degreereheadheshie €tHe tdirttdicllade iBechpabte eflyadciars the
its posture by controlling the joints of the robot, the
cutting angle can be altered corresponding to the st‘iffness
(' and thickness of the sheet, the sectional configuration of
the outer peripheryof the adherend and the 1ike; thuscutting
operation can be achieved in accordance with the purpose.

For example, in a state that the cutter blademaintains
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 the cutterblademaintains
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



automatically detected. Oning to this, the cutter blade can be repl aced

w t h. anew one, and thus , satisfactory cutting perfornance can be

mai ntai ned stably. BRI EF DESCRI PTI ON OF THE DRAWNGS [0030] Fig. 1 is a
foront view schematically showi ng a sheet sticking apparatus in accordance
with an enbodinent. Fig. 2 is a perspective view schematically show ng the
sheet sticking apparatus. Fig. 3 is an enl arged perspective view show ng a
front-end portion of a cutting device. Fig. 4 is an enlarged perspective

view of a catheee bEadgnhapdvanocienspeckheBtMBansheFblage kdge Baht bal Cross
sectional view of a table and the cutting device. Fig. 6 is an explanatory

vi ew show nguedkitieaQner akitedtedf. aowadbgesbvensBeetnehchetkeepingea toe-in
angle. Fig. 7 is an explanatory view show ng cutting operation of an

adhesi ve shegh pei-&81£k66@W1%hda faWkfle 28 @hubi, & aBidSadtofyBharahery Vview
showi ng cutting operation of an adhesive sheet while keeping a caster

angl e. Fig. p8ricsraanedl aagedes hSin teeGiddPNatayl gWw showing a state of cut
of the adhesive sheet stuck on a wafer. Explanation of Reference Nunerals
[0031] 11 1grigPeokstRIPHTON AW A URAWINGS

[0030]

Fig. 1 is a front view schematically showing a sheet

sticking apparatus in accordance with an embodiment.

(A Fig. 2 is a perspective view schematically showing
- the sheet sticking apparatus.
Fig. 3 is an enlarged perspective view showing a
front-eﬁd pQrtion 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
(j 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



15: cutting device 16: inspection neans 17: stock device 62: robot body
63: cutter blade 63A: blade holder 63B: blade 63D. bl ade 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 Si: unnecessary
adhesi ve sheet W wafer (adherend) DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS [0032] Hereinafter, enbodinents of the invention wll be
described with reference, to the drawings. [0033] Fig. 1 is a front view
schemati cal I3P%s ¢y SEEFebr9 aPPekPhYSapparatus to which a cutting device
according to _12 the present invention is applied: and Fig. 2 is a

schemati c p]e?’sp"éﬁ‘ﬂ}gg\/?"é\?\?‘?ﬁereof. In these figures, a sheet

16: inspection means
17: stock device
62: robot body
63: cutter blade
63A: blade holder
63B: blade
(”' 63D: blade edge
63E: back poftion
63F: front end portion
63j: base portion
69: tool holding chuck
L: raw strip sheet
PS: release liner
S: adhesive sheet
S1: 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 adcording to

12



sticking apparatus 10 conprises: a sheet feed-out unit 12 disposed in the
upper portion of a base 11; a table 13 for supporting a wafer Was an
.adherend; a press roller 14 for inparting a press force to an adhesive
sheet S fed out to the upper surface side of the wafer Wto stick the
adhesive sheet Sto the wafer W a cutting device 15 for cutting the
adhesi ve sheet S along the outer edge of the wafer Wafter sticking the
adhesive sheet Sto the wafer W an inspection neans 16 (refer to Fig. 2)
for inspectthg presénerithteateio3 s(abblhettt ldndeideseridbedstataarief the
cutting device 15; a stock device 17 for storing cutter blades 63 and the
| i ke; a peepepgpappaveat usidd fthlerped.i ngIaf ftHyyecesgarys,adhesheetsheet Si
outside the wafer Wfromthe upper surface of the table 13; and a w ndi ng
appar at us 18tfiekiwgndppgrhbes LOneeRsSshsys adhediast FHeerl-cvit und@®34% The
sheet feed-out unit 12 conprises: a support roller 20 for supporting a
roll ed raw aisppseheth thénupperhortsisn pf af bagdbesi yea Hutslle $3 For
tenporarily stuck on one surface of a strip of a release liner PS; a peel

plate 22 w slippbirelingt hewsfor W raspanha@hekeh@d auwrdsomdliesuppaotc rol | er
20 is sharply folded back to peel off the adhesive sheet S from the

rel ease |ingmpBBtiagcal peessoforokl €6 &3 ddle £0Fd esidany S tieal oeltease | i ner
PS by winding the sane; a plurality of | 13 guide rollers 25 to 31
di sposed betheemppér supfcé oidld ef 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 S1.

[0034]

N

The sheet feed-out unit 12 compfises: 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



20 and the collection roller 23; a buffer roller 33 disposed between the
guide rollers 25 and 26; a tension neasuring neans 35 di sposed between the
.guide rollers 27 and 28, which includes a |oad cell 39 and a tension
measuring roller 40 supported by the load cell 39 and positioned at the
base side of the peel plate 22; and a sticking-angle maintaining neans 37
for integrally supporting the peel plate 22, guide // rollers 27, 28, 29,
and the tension neasuring nmeans 35, which interacts with the press roller

14 to mai ntgihidad e BLd£KidH toadyl @i dhded MR ANESHER §h§§br§ ¥bihetespect

to the wafer - Wto a constant angle. The guide rollers 29 are

provi ded W 38 ahiekBe SWESe SRiod 2o1a%REEE | b £ £ERESS1 PEAKS d§§ﬁ6§e§2 and 42
are arranged so as, when sticking the adhesive sheet Sto the wafer W to

be moved tO&@’Eﬁééwat’héfQﬁlliéeroﬁ%fgsﬁ)@néﬂh@gzgwQetéQEiSﬁSmQZsug:Qn by means
of cylinders 38 and 48 respectively, to nip the adhesive sheet S ?

restrain theahsed 88shBaeathe t {083 hd\gh eak al1 tdies §he§ﬁdf2%ede§!Ehun't 12,

and the tension neasuring means 35 and the sticki ng-angl e maintaining

nmeans 37, yhéchaesnstidad ecd e sherla faeﬁénﬁb!bnuiﬂbbsu%&ﬂgtBSllefeﬂb' cal to
t hose dlsclosed in the Japanese Patent Application Laid-Open

2005- 1988065 @ppbt-edabyyt BRe 2BRKI 6aNL 95 LRe d196§§€ﬂbnb6VS'Et tA8. bzeer efore,
detailed description thereof will be omtted herein [ 0036]
side of the peel plate 22; and a sticking-angle malntalnlng
means 37 for integrally supporting the peel plate 22, guide
(T rollers 27, 28, 29, and the tension measuring means 35, which
interacts with the press roller 14 to maintain the sticking
angle O 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. Thesébrake
shoes 32 and 42 are arranged so as, when sticking the adhesive
sheet S to the wafer W, to be moved toward/away f£rom the
corresponding guide rollers 27, 29, by means of cylinders
38and 48 respectively, tonipthe 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.

14



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 having a
substantially circular shape in plane view. The outer table 51 is
configured in a concave-shape so as to receive the inner table 52 in a
state that a gap Cis fornmed between the outer edge of the inner table 52
and the outer table 51, and is arranged so as to nove in the vertical
direction with respect to the base 11 via a uniaxial robot 54. On the
other hand, tdysdyner table 52 is arranged so as to nmove in the vertical

di rection mnth respect to the outer table 51 via a uniaxial robot 56.

Accordingly, the aul gholibis Flgand Whe taBee i3tenpRiges: &iqnged so as

to nove integrally in the vertical direction as well as to nove in the

vertical di rt%lé)gl'I'i‘&i\?ﬁ?@%egﬁb¥taﬁ§9.gl(iﬁrh§(ﬁuag“%ﬁ@ 1hhh Bank NEL QYL er

table 51 and the inner table 52 are arranged to be adjuh$ab le to a

predet er m neg,q baVEn &P X1 59%5%%‘7‘5895%9&981&?‘ ffﬁéﬁia?fsﬁﬂ?e

adhesive sheet S and the wafer The press ler 14 is supported

via a portaliframene5¢ie@ tRhIRAleSULLBEE %udelsofc&ﬂflge%al it agre 57,
cylinders 59, are provided. The press roller is arfanged so as to

e 19 e donddsalofsacon nkpigesc e mestianci s g e
the 15 X-dimgpl iP8ab"cH 8 £driid @ v il itdle bRARRY BAgRNIr2c ¥ Heher
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
<, levelpositioncorresponding to the thickness of 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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rail 61. [0038] As shown in Figs. 3 to 5, the cutting device 15 conpri ses

a rabot body 62 and a cutter blade 63 supported on the free-end side of
.the 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 C base section 64 so as to be rotatable in the
directions indicated wwth arrows A to F respectively, and a tool hol ding
chuck 69 attached to the front end side of the sixth arm 65F, i.e., on the

free-end si gtedafrelcha onobat Fhgdy16¢ia Eaathiatidhersigsorgh dnd adgandef i fth
arms 65B, 65C, 65E is provided rotatably within a Y x Z plane in Fig. 5;
and each of rhhe e6fii.rst, fourth and sixth arnms 65A, 65D, 65F is provided
rotatably about the axis thereof . The robot body 62 in this enbodinent is
controll ed hyoNg@)(Nunmerical Control). That is, the novenent anount of the
respective joints with respect to a workpiece is controlled based on

nunerical infor mhs@howePih @3RENA B 5t EHLEQL taRG @MEIde TP saygunt
thereof is controlled through a program Thus, the nethod adopted is

conpl etely difdwsenbaiianahie cotvenbilafals TytbpbetBBISthe ifRadhietia t he
position of cutter blade has to be changed nanually whenever the wafer

size is altergd ofuthBerobblt bbhg 620Vend i sHbn Cikl IR, MPBarhe a@BPPanyi ng
the alteration of the posture of the cutter blade (toe-in angle al, canber
16 angle aZ2poeRsterikdoh@ead bWiieChedt ibnbey dasigidtbed akeh)arms 652
to 65F, which are disposed on the upper surface side of the
C base section 64 so as to be rotatable in the directions
indicated with arrows A to F respectively, and a 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 Y 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, the movement amount of the respective jvoints with respect
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 conventionalcuttingmeans,
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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deviation of cutting dianeter has to be readjusted every tine of the
alteration. The robot body 62 of the enbodinment can maintain the cutting
‘di aneter precisely to a preset value no matter how the posture of the
cutter blade is altered. Furthernore, the cutter blade 63 is arranged so
as to be noved 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
conpri ses @&nglerl.adestereangie 73 hatiimh widdbbeateseriyedylatelr) cal
shape and three chuck claws 71 disposed at positions substantially 120
away from ed@ViaHan iof 1t by phiangteyirazttoPoraaiviiteere e Ede
receiver 70, which detachably holds the cutter blade 63 and a_suction arm
100 to be ddsigrg pEdthe adderagdem of Theerdrit Podivabd of1thaembabinel- edge
portion 71A, inner end of which fornms an acute angle, and is arranged so
as to nove fEHvERINbadiRBIaCIAtiRg damediePFeeiFOAY WX HPTRESHSER1E® t he
center of the cutter blade receiver 70 b pneumati c_pressure. [0040] As
shown in Fi gio Mather haw dheppPrgduss ednphesedt herpphade hbt dekt eoed -
constituting a base portion and a blade 63B inserted into the front end of
the bl ade holWerh&IrOERd the x@attperetade The bf AErARIBRrSB3AShE] Be

substantially 17 cylindrical shape, and at the positions substantially 120
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 réceiver 70, which detachably
holds the cutter blade 63 and a suction arm 100 to be described
later. Each of the chuck claws 71 has apointed-edge portion

( 717, 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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away from each other in the peripheral direction of the circunferenti al
surf-ace thereof, grooves 72 having a length extending fromthe base end to
.an internediate portion thereof are formed along the axial direction. The
poi nt ed- edge portions 71A of the chuck claws 71 are arranged to engage

wi th these grooves 72, and thereby the position of the cutter blade 63
wWth respect to the tool holding chuck 69 is maintained to be constant.

[ 0041] The bl ade hol der 63A is equi pped with a heater (not shown) and a

vi brating dgyi S t [ | St s as, + t the
U1 Drat ng. ey eRaLolk kol Uiy Skungbdis Gl iR a0 A0 L et 1
vibrating dgyhgerrbn ohb® BeRks’ in? 14 lpd1SqifirLR PG SXEIR! bEi efle and as
the vibrating device, an ultrasonic vibrating device can be exenplifi ed.

[0042] As s@puRuiBeFbdt 14 186\¢-F4 & C I | | means 16
- is arranged m??ﬁ aecaneﬁé disp&%%%tgfgﬁg 'W?%%@?%g7?&??Y%g§3§§%3§9?5. The

cutter bladgyt8388aY oA Pésd SehQ tdeLRCLIMG MRS Se OhokREoR! ade
edge 63D in the cufter blade 63 or adhered state of the adhesive on the

bl ade edge £gbrebk |&ral IRk SQINY , tWReNaRi T &fird StidRt €Ct @0 When
t he anmpbunt of the adhesive adhered to the bl ade exceeds an all owabl e

range, a sigpahtbd-QULRWILLidRs 718 Fr TRRIERhcH MM 11 AresSBPMAhgegand

corresponding to the Signal,
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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the robot body 62 automatically replaces the cutter bl ade

one stored
device 17 i
and a seco

used as a t

conpri ses

t hose of the a&g%p 1ggA?ughﬂaglQaéﬁgggggégh%gett?dﬁggﬁﬁg qgﬁi?ch

attached to
with a deco

suction arns 100 ., are |-

63 with anot her

in the stock device 17. [0043] As shown in Fig. 2, the stock
ncludes a first stocker 17A for storing each cutter bl ade 63
nd stocker 17B for storing suction arns 100 to suck and hold
the wafer W In this enbodinment, the cutting device 15 is arranged to be

ransfer device as well; and thus has such a versatility is
provi ded t hat

. and
Dl et he vaa?%t% eafé‘lccte'r Cras 3hBua 1 e CBinte B2 Ehe 1%

eld in stead of hhe cut
i Sﬁ%ﬁ%_

72 as
i's

h | 100A h 1000 t
rﬁpféesrf&“na%% . ORb1 S CeRnI ™ LEnE PR SIS oy bof . Ot her

shaped arns having different shapes and arns for

sucki ng di f i1 si ze wafers, and there is such an arrangenent as suction

ndllng senlcond ct 8 i.nch, 12 inch or_the like can
[ 0094 ANERoT g go. therif ok i Thauhera 1o

arms for ha
be stocked.
conprises a
noving fra

mal | roller 80 and a | arge di aneter IIer 81l.

JFr%Ep"'t)‘b‘?%H%EéthU%nﬁcl’lf OB eaTh PRF LD Bide ned| aRgea

?Ieggelt E;mrao:__slzeer?rg ét Tq;%%DXHEQfJ)IE e}sm%rllngg I;u(c:: 1ornI ggrsnsal(% ?:Q)t s]:Jrc%ngm'i:l

Y

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, anda¥Y-shaped armsection
100B, which is attached to the armholder 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 1is 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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di sposed along the Y-direction in Fig. 2, the rear frane F2 being coupled
with the front frame FI via a connecting nenber 83. The rear franme F2 is
supported by a uniaxial robot 85, while the front frame Fl is supported by
the guide rail 61. Onmng to this, the noving frame F is novable in
X-direction in Fig. 2. An arm nenber 84 supports the large dianeter roller
81 as shown in Fig. 1. The armnenber 84 is arranged so that a cylinder 88
can nove the large dianmeter roller 81 in the direction closer to/away from

the smal | HiGOMREISESI3 EFOBE HRATHE L PPARIELadsErpne 44 - TR AhlVEilYy
apparatus 19 conprises: a drive rqller 90 supported by the noving frame F;
and a mﬁndi%&SPBFFQraig§9 ﬁhﬁcﬁ'ﬁ§1§ﬁﬁﬁ6¥kéﬂ‘5$£¥h@'fF£§-éﬁ@Ib¢rPW@
rotation arm 91 and abutted on the circunferential surface of the drive
rol ler 90 vF& Be4pAi AgUB2eHoWAFD the trtRt e Bdsd PeCosnestisg A
drive notor Mis disposed at the shaft _end of the drive roller 90, and it
i s arranged™&BPeRaB3 -whERet Rearqfromer BR| &7 SYPPOTHEd &Y foundedi@lpy t he
notor M the winding roller 93 follows the drive roller 90 to rotate;
thereby th&°BRkees il dhesirentfeamest L £s pReRhsst BEnthugiud & hat as
t he wound anount increases, the winding roller 93 shifts rightward in Fig.
1 agai nst t R81ifofde oPWLRE8 EprimysS. othe )9 Krae&tE 15 AAME™HSE et hod of

t he adhesive sheet S in the,
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 a?paratus 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
(j ' 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
driveroller 90 isdriven to rotate by themotorM, thewinding
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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enbodi mrent wll be described with reference to Figs. 5to 8. Note that the
sticking nethod of the adhesive sheet S is the identical to that discl osed
.in the Japanese Patent Application Laid-Open No. 2005-198806. Therefore,
description of the sheet sticking nethod will be omtted here. [0047] As
the initial settings, external dinmensions of the wafer, a toe-in angle at
with which the center line of the cutter blade 63 is inclined with respect
to the cutting direction viewed fromthe top in the cutting direction as
shown in Fig. 6, Reganbercwitdny ad tWoldhowhid) aldhe sGeid eheelti ®e Ok hiche
cutter blade 63 is inclined viewed fromthe front side in the cutting
directi on agmpbawment ®igl Be @88cAibaalwith argtéeramscedtdh miysh o ke center
line of the cutter blade 63 is inclined with respect to the cutting
direction veewedotéreiat hensidglei éihfansthdd g dinee Gldn@s iake Shawt isn Fig. 8
are inputted through an inputting device (not shown). The above angl es at
to a3 will bhe drecifdndiagai foi fhadtdifcVdEdls Wi tthd ohpaaree Patkhe nodes
shown in.Figs. 6 to 8 The toe-in angle at is an angle in a state that the
bl ade edge @pbiakcalthem! adei 6Apérs cheser 2b0sthesgober pernhpheryref the
waf er Wthan a back portion 63E, the canber angle a2 is an angle in a
state that Beechkioticen@ehls eheldFstalcking hleat® BB 1i1S bosmiiitared at an
outer side than the 21 base portion 63J; and the caster angle a3 is an
angle in here. '

[0047]

As the initial settings, external dimensions of the

~

wafer, a toe-in angle ol 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 o2 with which the center
line of the cutter blade 63 is inclined viewed from the front
side in the cutting direction as s_hown inFig. 7, and a caster
angle o3 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

e

are inputted through an inputting device (not shown).

The above angles ol to a3 will be described again in

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

to 8. The toe-in angle ol 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

a2 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



a state that the base portion 63J of the blade 63B precedes the front end
portion 63F in the cutting direction. Note that, assum ng the adhesive
.sheet S comes to the bottomsurface side of the wafer W and the adhesive
sheet S is cut along the outer periphery of the wafer fromthe upper
surface side, the canber angle 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 a3, the angle fornmed between

the bl ade edgge 3Ptaksh he ;adhasiine sheekrSahale! @3besSamPlangar agute
angle. Accordingly, there may be such an inclined posture in which the

base portioa $§8dtésthpositiheobadebedi bitloh 63 J bEnthernsi aporaipprédfedds t he
cutting direction. [0048] During the operation to stick the adhesive sheet
S to the waher fiorithemutdomgiaevd 3 b tise kepttimgadpesction. where the
cutter blade 63 escapes in a position beside the table 13. And after the
adhesi ve sheet S Nstettitkt pragsuniieng ttpeecadsesiaesdet IFecvmbertdVias shown
in Fig. 5 the robot body 62 perforns a predeterm ned operation so that
the cutter bbltadem 6drffacessidecoPadid wateabWyecahdetHeaalzldhelsdivd Gt Then,
based on the data inputted through the inputting device, novenent track
dat a storedsi Asacsttoaagagofthicheutemt pelr iptheriyc@£( nhe sladar) fatem rigad out,

and the bl ade 638 cuts the 22 adhesive sheet S along the outer shape of

t he waf er Waiplp@r surface side, the camber angle is an angle in which
“the base portion 63J of the blade 63B is positioned at the

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

the caster angle a3, 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 fhe
table 13. And after the adhesive sheet S is stuék 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 data storedinastorage of the control

device (not shown) are read out, and the blade 63B cuts the
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mai ntai ning the toe-in angle at, canber angle a2 and caster angle a3
(refer to Figs. 6 to 8). Here, when the sheet S can be hardly cut at a
.roomtenperature, the blade 63B may be heated by the coil heater, or my
be vibrated by the wultrasonic vibrating device. OMng to this, the
adhesive 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 level. Note that, since the sectional configuration of the periphery
of the waf erdWeissvehsireete8 atonfiotineioutey.si¥ape ovii e wafeer while
above-descri bed toe-in angle al and canber angle a2, the adhesive sheet S

can be cut ehdseaimiay théetcsectn anglle af., tdembgpangle facend\bamwbd he si de
end surface W2 of the wafer W Accordingly, outer periphery of the

adhesi ve sheetleSododsefer pooFigde outoo$)t heexts erwHat itiherghedt the
wafer W. Therefore, when the wafer Wstuck with the adhesive sheet Sis
subj ect ed t cagy bedhagdpyocessitng onomhtemparatsuef atke tthbadef6 3B naw
foll ow ng process, such a disadvantage can be prevented that a grinder
cat ches a pbet heditregl pgor ttiten cofl theatéeet or[ 0850beVWré b rattede iyt | tige
operation of the adhesive sheet S is conpleted, in order to performa
tenporary f uldrasordss vdbinadrdsfeedesdiece, Owhagctiv t thiigs desh e edte giarves
cutter blade 63B fromthe tool hol ding chuck 69, and replaces the sane 23
with the suchiemt Sroad 0k cAt matshingeyithehmubtiéerbpadiphery 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 ol 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
waferW. Therefore, when the wafer Wstuck 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 sheét.
[0050]
When the cutting operation of the adhesive sheet S
is completed, in order to perform a temporary function as
a transfer device, the cuttingdevice 15 removes cutter blade

63B from the tool holding chuck 69, and replaces the same
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63B is subjected to an inspection of the blade edge 63D by the inspection
means 16. Here, when damage or the anmount of the adhesive adhered on the
bl ade edge 63D exceeding an allowable range is detected, and when the
cutter blade is determ ned as unacceptable, in the next cutting operation,
t he 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. ¢80hlthdheuctibhrngrievice it ERORtMRg the Sueitieenbaamel00
sucks the wafer Wafter conpletion of cutting the adhesive sheet. S, and
transfers tpepsagesiwjéditedad ai 26epectadt oEhthe (5 PAGE dSgd gmXbywalf er W
to be stuck with the adhesive sheet S froma wafer stocker (not shown) to
the table 18he YhepetheonaheanyVhas heere | nansi danthe tdie thd bmBandevi ce
15 perforns an operation to store the suction arm 100 to the second
st ocker 17Bofatife addifedibse adiy«dlidrerhbl BU8A6%dde® 4318 dxatlediqiglang chuck
69; thus to prepare for the next cutting operation. [0052] Wen the wafers
W are renovadibtvamlieheahgbl €s 1@ byctélie andtwign dtd eatthar Wiliade is
tenmporarily functions as the transfer device, the peeling device 16 w nds
t he unnecesgatyrmafiedsay airtdwadp b 1dptit thatnsthem titihgoperagioper at i on
24 is the identical to the operation disclosed in the Japanese

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

I ™,

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 tob 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

C 15 performs an operation to store the suction arm 100 to
i 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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Pat ent Application Laid-Open No. 2005-198806, detailed description thereof
wll be omtted. [0053] Therefore, according to the enbodi nent as descri bed
- above, such effects can be obtained that the adhesive sheet S stuck on the
waf er Wcan be precisely cut along the outer periphery of the wafer, and
adherends having various plane f shapes can be handl ed as the sheet cutting
objects. | [0054] The best arrangenent and nethod for carrying out the
present invention have been disclosed so far. However, the present

i nvention i $snitie liiqarntecddlotbhehalopexrathilat disclbbedpiesdid Jhpaarisieon has
been illustrated and described mainly about a specific enbodi nent.

However, i Paitenpopgilicdnion hhagds®pehedid.n 2405 a1988 @6 addevratileds

nodi fications, if necessary, to the above-described enbodinment with
respect to tibecshapdonpasiere@® and/orbe dbmsposédi on wi t hout departing from
the technical spirit and the range of the object of the present invention.
[ 0055] For ¢rasplle, in the enbodi nent, the case where the adhesive sheet S
stuck on the wafer Wis cut along the outer periphery of the wafer W has
been descri bed. Hoheveforeheacpoedent tovihg ienbddimeit lagrideedrtideidhe
above. Taking as a target an adhesive sheet tenporarily stuck on a strip
of 25 rel eabevil,nguckiex fatadban ve @st ainad hdaenthe tdthesihesisheet

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.
7 [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

N

dispositionwithoutdepartingfromthetechnicalspiritand
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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sheet and the adhesive can be cut without cutting the release |iner, or
the rel ease |liner and/or adhesive sheet can be partially cut to forma
cutoff line without cutting the sane conpletely. | 26 CLAIMS 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 free-end of the
robot body, wherein said robot body is forned to support said cutter bl ade
so as to adjust the posture of the cutter blade when cutting the sheet

al ong the owkdeass iLpheryvbd saiadihediisrcnd, asaddhamn@r tHaddhesisa d sheet
cutting operation is capable of cutting said sheet in tw axial directions
per pendi cul aheled a@ad khet ddte aide aran b cadctwdtisowh clutdiimg themedreades of t he
two axial directions, along the surface of said adherend, in a state of

hol di ng postlumes ,mimttadienire] eas e Adner and/erwatdheaesiiveh sHeetcerdrebd | ne of
the cutter blade is inclined with respect to the cutting direction viewed
fromthe topantildldegtiti thy fdrmes icduanf fabina Wil tAdm tedge tahg the samd er

bl ade is positioned closer to the outer periphery of the adherend than a
back portioromfplidtelsttter bl ade; a canber angle with which the center
line of the cutter blade is inclined viewed fromthe front in the cutting
direction, and the front end portion of the cutter blade is positioned-

8
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at the outer side than a base portion of the cutter blade; and a caster
angle with which the center |ine of said cutter blade is inclined in the
cutting direction viewed fromthe side in the cutting direction, and the
angl e formed between 27 said blade edge of the cutter and said sheet is
kept at an acute angle. 2. The sheet cutting device according to claim1,
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
hol di ng chuck. 3. The sheet cutting device according to claim1l or 2,
wherein said robot body includes a tool chgi@dgng chuck on the free-end
side, and is capable of selectively hold the <cutter blade and suction arm
for sucking and holding said adherend via the tool holding chuck. 4. The
sheet cutting device according to any one of clainms 1, 2 and 3, further

conprises a control dewinmethaitigng MRAACE thocwhi ahsHBYeMBRLck! 8g5Kagat a of
the cutter blade is stored, and an input device capable of inputting an

outer di mensi onadinéremd dradhetssiding aadleoecompaingltg: sakcbsamRryy, angl e,
and said caster angle, wherein the novenent track data based on the data
i nputted through @ity mwdedeuppertedreac dute-saiidof UHerobbltadeagyt s t he
adhesi ve sheet along the outer shape of the adherendwhil enaintaining the
toe-in angle, tWeerehber angle and the caster angle.
. said robot body is formed to support said cutter blade
so as to adjust the posture of the cutter blade when cutting
the sheet along the outer periphery of said adherend,
said cutter blade in said sheet cutting operation is

capable of cutting said sheet in two axial directions

perpendicular to each other and ény directions including

components of the two axial directions, along the surface

of said adherend, in a state of holding postures maintaining

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 a back portion of the cutter blade;

a camber angle with which the center 1ine of the cutter blade

is inclined viewed from the front in the cutting direction,

and the front end portion of the cutter blade is positioned

at the outer side than a base portion of the cutter blade;

and 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
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said blade edge of the cutter and said sheet is kept at an

acute angle,.

2. The sheet cutting device according to claim 1, 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 robot body includes a tool holding chuck on
the free-end side, and is capable of selectively hold the
cutter blade and suction arm for sucking and holding said

adherend via the tool holding chuck.

4. The sheet cutting device according to any one of claims
1, 2and 3, further comprises acontrol device having a memory
to which movement track data of the cutter blade is sfored,
and an input device capable of inputting an outer dimension
of said adherend, said toe-in angle, said camber angle, and
said caster angle,

wherein the movement track data based on the data
inputted through said input device is read out, said cutter
blade cuts the adhesive sheet along the outer shape of the
adherendwhilemaintaining the toe-inangle, the camberangle

and the caster angle.
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