DESCRI PTI ON SHEET PEELI NG APPARATUS AND SHEET PEELI NG METHOD TECHNI CAL

FI ELD [ 0001) The present invention relates to a sheet peeling apparatus
and a sheet peeling nmethod, in particular, to a sheet peeling apparatus and
a sheet peeling nmethod suitable for peeling off a protection sheet which is
stuck on a circuit plane of a sem conductor wafer. BACKGROUND ART [0002]
Conventionally, when a sem conductor wafer (hereinafter, sinply referred to
as "wafer") is subjected to grinding process to nake an ultra-thin

sem conductor wafer, a protection shegétriprgéferally stuck on a circuit

pl ane side thereof, and the protection sheet is peeled off after conpletion
of mounting stegy@RrapkERING' APPARATIES ANIS é‘lféf?l:] pEEL PG AEBHYp! NI N,
special attention is require en peeling off the protection sheet. [0003)
In patent docunments 1 and 2, a peeling apparatus and a peeling nethod of a
protection sheet described above are disclosed. The docunments propose such

an 1 arrangepBiwrichal Frdilpirality of rolls are combined so

[0001]

The present invention relates to a sheet peeling
apparatus and a sheet peeling method, in particular, to
a sheet peeling apparatus and a sheet peeling method
suitable for peeling off a protection sheet which is

stuck on a circuit plane of a semiconductor wafer.

BACKGROUND ART

{0002]
Conventionally, when a semiconductor wafer
(hereinafter, simply referred to as "wafer") is

subjected to grinding process to make an ultra-thin
semiconductor wafer, a protection sheet is generally
v stuck on a circuit plane side thereof, and the
protection sheet is peeled off after completion of
mounting step on a ring frame. Since the wafer is
extremely thin, special attention is required when
peeling off the protection sheet.
[0003]
In patent documents 1 and 2, a peeling apparatus
and a peeling method of a protection sheet described

above are disclosed. The documents propose such an



as to ensure a large peeling angle and the protection sheet can be peeled
in a direction as parallel as possible relatively to a surface of the
wafer, and thereby cracks or the like on the wafer are prevented. [0004]

[ Patent docunent 1] Japanese Patent Application Laid-Open No. 2001-319906

[ Patent docunent 2] Japanese Patent Application Laid-Open No. 2000-91281

DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0005]
However, projecting portions 100 as shown in FIG 9 for instance, which are

cal | ed sol degbuABSmehhersidiaf he R agdoforgi DU ) b BRRLId

el ectrical con |V|ty to a circuit side o p, are tornmed on a

circuit plangﬁsEQQ Sék&ﬁge&aE@Fh%%gon émgﬁﬁ Y Eﬂgﬁgggéxngnd a

protection eet S being stu ob ect to b of f
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apparatus and the pee I ng according to the patent ocunents’%re
arranged in ?Hgglbﬁe""ai‘eigeivémy' ng&laa Reeldue aBgl et Iwafrangfgin  the

vicinity of degrees, and thereby peeling-off 2 can be perforned with no
stress incurggdrb8yt B2aWkis€lor the like on the wafer are prevented.
[0004]
[Patent document 1] Japanese Patent Application
Laid-Open No. 2001-319906

[Patent document 2] Japanese Patent Application

Laid-Open No. 2000-91281

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005]

However, projecting portions 100 as shown in FIG.
9 for instance, which are called solder bumps
(hereinafter, referred to as "bump") for ensuring

f electrical conductivity to a circuit plane side of a

chip, are formed on a circuit plane side of a wafer W,
and when such wafer W with bumps, and a protection
sheet S being stuck thereon, is an object to be peeled
off (hereinafter, simply referred to as ‘"peeling
object”), the peeling apparatus and the peeling method
according to the patent documents are arranged ih such
a way that an initial peeling angle al is an angle in

the wvicinity of 180 degrees, and thereby peeling-off



W while the protection sheet Sis peeled off in a state that the initial
peeling angle al is maintained throughout the peeling process. Therefore,
such a disadvantage occurs that adhesive 101 of the protection sheet S
reimai ns anong the projecting portions 100. [0006] Also, in the sheet
peel i ng apparatus disclosed in the patent docunents, a peeling roll sticks
a peeling tape on the wafer surface, while rotating and inparting press

force to the wafer surface. Thereafter, the roll peels off the sheet while
pressing thecyfl e JULAGEL warh Hd A evBYs ThHitr R £0LheS! e of
the sheet as well as t pres orce are sinmu aneous y exerte I ch
i nduces a |ogd tg { r APHeERS Bt Sshde Cﬁfl§ dvsuy agse damages
to the Wafe?ﬂ [6867 E%T gF %HE ﬁ@ENfF ﬁe préggﬁtkﬁﬁieﬁﬁléﬂ has
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I nvention is to provide such a sheet peeling apparatus eet peel i ng

net hod t hat p I n e, t end ca f cracks
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can be peeled off through
sheet S remains among the projecting portions 100.

[0006]

Also, in the sheet peeling apparatus disclosed in
the patent documents, a peeling roll sticks a peeling
tape on the wafer surface, while rotating and imparting
press force to the wafer surface. Thereafter, the roll
peels off the sheet while pressing the wafer surface in
a similar way. Thus, peeling resistance of the sheet
as well as the press force are simultaneously exerted,
which induces a load to the wafer and results in a
disadvantage to cause damages to the wafer.

[0007]

{ [bBJECT OF THE INVENTION]

The present invention has been proposed in view
of the above disadvantages. An object of the present
invention is to provide such a sheet peeling apparatus
and a sheet peeling method that an initial peeling
angle, which tends to be a cause of cracks or the like
on a peeling object such as a wafer or the like, is set
specifically when starting to peel off a sheet, and

thereafter, the sheet can be peeled off through



carrying on a subsequent peeling angle that is smaller than the initial

one, and thus remaining of the adhesive portions can be prevented even in
the presence of projecting portions such as bunps or the like. [0008]

Al'so, another object of the present invention is to provide a sheet peeling
apparatus and a sheet peeling nmethod, in which, when the sheet is peeled
off, the sheet on the peeling object can be peeled off in a state that a

| oad to the peeling object such as a wafer or the like is suppressed to a

m ni mum  MEANSrEORngOd NG dJibs EREBhEMpe10G2P]arl@l @Chhave ilshesmpirat s, the
present invention is arranged so that a sheet peeling apparatus includes a

peeling tabl enadppehlel NG ra taRel | NEn@b] eghdt otWikChramaghaely | o5t Uake and a
sheet peeling unit provided to be novable relatively along a surface of the

peel ing obj gahesiifreWpioitt iidis st@et b6 apréveneshicdven fin Rhe/GPrasendy that a
peeling tape paid out fromthe sheet peeling unit is bonded to the sheet

and the peel bfgpragedtingVPortioneradh abebumpki B¢ ¢hkt 1ike.udes a supply
portion of the peeling tape, a winding portion of the peeling tape and a
peel i ng head positiopoedjbetween the supply portion 9

Also, another object of the present invention is
to provide a sheet peeling apparatus and a sheet
peeling method, in which, when the sheet is peeled off,
the sheet on the peeling object can be peeled off in a
state that a load to the peeling object such as a wafer

or the like is suppressed to a minimum.

MEANS FOR SOLVING THE PROBLEMS

[0009]

To achieve the objects, the present invention is
arranged so that a sheet peeling apparatus includes a
peeling table supporting a peeling object to which a

: sheet is stuck, and a sheet peeling unit provided to be
movable relatively along a surface of the peeling
object, in which the sheet can be peeled off in such a
way that a peeling tape paid out from the sheet peeling
unit is bonded to the sheet and the peeling tape is
wound, wherein:

the peeling unit includes a supply portion of the
peeling tape, a winding portion of the peeling tape and

a peeling head positioned between the supply portion



and the wi nding portion; wherein the peeling head folds the peeling tape in
a direction to invert the peeling tape at a position of an end portion of
the peeling object and forns an initial peeling angle that fits a peeling
direction along the surface of the peeling object, nmeanwhile w nding
operation of the folded peeling tape forns a subsequent peeling angle that
is smaller than the initial peeling angle and thereby peeling-off of the
sheet can be achieved. [0010] Also, the present invention is arranged so

that a shee% geehyng”%pgggﬁéﬂir{fg t ﬁegepgellng table supporting a
stuc
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along the surface of the peeling object, meanwhile
winding operation of the folded peeling tape forms a
subsequent peeling angle that 4is smaller than the
initial peeling angle and thereby peeling-off of the
sheet can be achieved.

[0010]

Also, the present invention is arranged so that a
sheet peeling apparatus includes a peeling table
supporting a peeling object to which a sheet is stuck:;
and a sheet peeling unit provided to be movable
relatively along a surface of the peeling object, in
which the sheet can be peeled off in such a way that a
peeling tape paid out from the sheet peeling unit is
bonded to the sheet and the peeling tape is wound,
wherein:

the sheet peeling unit includes a supply portion
of the peeling tape, a first roll bonding the peeling
tape to a surface of the sheet, a second roll forming
an aperture between the sheet and the second roll at a
position where the first roll is bonded to the sheet,

and a winding portion of the peeling tape:;



5 the peeling tape between the first roll and the second roll is partially
| oosened and folded in a direction to invert the peeling tape between the
second roll and the sheet, enabling to forman initial peeling angle; and
it is arranged that peeling-off of the sheet can be perforned with the
second roll at a subsequent peeling angle that is smaller than the initial
peeling angle, after the sheet is peeled off at the initial peeling angle.
[0011] In the sheet peeling apparatus, the peeling object may be a

sem conduct or waf eghangddia rifleehpBBhethd e PERE €¢I ShEEl LagPraiect a
surface of the sem conductor wafer. [0012] Further, the present invention

is arranged gacohlat raisheet pggltnglappralsbssntac! 4H8s Bop&eki ngnt abl e
supporting a sem conductor wafer that includes bunps on a circuit plane

thereof and gigleelonl UK Qrdie tke :jﬁ@éii@baaspeaﬁét@eﬂiﬁeéh@e@é&&gd uni t
di sposed above the peeling table and provided to be novable rel atively

al ong a sheetrogtli hiddHeAGheYt | NensBTL £§NEYCESEMVAREinit ia WMP&dn i sheet
can be peeled off in such a way that a peeling tape paid out fromthe sheet
peeling unitangle; and

it is arranged that peeling-off of the sheet can

be performed with the second roll at a subsequent

peeling angle that is smaller than the initial peeling

—~

angle, after the sheet is peeled off at the initial
peeling angle.

[0011]

In the sheet peeling apparatus, the peeling
object may be a semiconductor wafer and the sheet may
be a protection sheet to protect a surface of the
semiconductor wafer.

[0012]
Further, the present invention is arranged so
{ that a sheet peeling apparatus includes a peeling table
supporting a semiconductor wafer that includes bumps on
a circuit plane thereof and a sheet stuck on the
circuit plane, and a sheet peeling unit disposed above
the peeling table and provided to be movable relatively
along a sheet sticking face of the semiconductor wafer,
in which the sheet can be peeled off in such a way that
a peeling tape paid out from the sheet peeling unit is

bonded to the sheet and the peeling tape is wound,



bonded to the sheet and the peeling tape is wound, 6 wherein: the sheet
peeling unit includes a supply portion of the peeling tape, a first rol
bondi ng the peeling tape to a surface of the sheet, a second roll formng
an aperture between the sheet and the second roll at a position where the
first roll is bonded to the sheet, and a w nding section of the peeling
tape; the peeling tape between the first roll and the second roll is
partially |loosened and folded in a direction to invert the peeling tape

bet ween the ggepafgL.roll and the sheet enabling to forman initial peeling
angl e; and the sheet can be peeled off with the second roll at a subsequent

peeling angle thatths sHBEkeHddBihd h@ni!tniihicqlud@ﬁléngu?aqgfe,po%fﬁiednthe
sheet is peeled off at the initial peeling angle. [0013 hé present

i nvention maysbenar rﬁé@ﬁﬂm?@thﬁéﬁ_ tzﬁefiﬁgﬁe&oﬁqe'B&%ﬁ?@a%ﬁbuspé‘éﬁitxﬂfr
I ncludes a distance™ adjusting unit to adjust a relative distance between

the peeling hgpd aed 4 heupesbingst able, swbgtei v dd&odhstange &Cﬂrm{g't ng

unit, when the peeling head perforns initial peeling-off by noving 1he

sheet from gheapaetRoe! ivdtwied NEh8eeheBE ARIELHhd 0Os8B80h8"8b11 at a

| position where the first roll is bonded to the sheet,

and a winding section of the peeling tape;

the peeling tape between the first roll and the
second roll 1is partially 1loosened and folded in a
direction to invert the peeling tape between the second
roll and the sheet enabling to form an initial peeling
angle; and

the sheet can be peeled off with the second roll
at a subsequent peeling angle that is smaller than the
initial peeling angle, after the sheet is peeled off at
the initial peeling angle.

[0013]

{ The present invention may be arranged so that the
sheet peeling apparatus further includes a distance
adjusting unit to adjust a relative distance between
the peeling head and the peeling table, wherein:

the distance adjusting unit, when the peeling
head performs initial peeling-off by moving the sheet
from the end portion of the peeling object to an inner

side thereof, maintains the peeling head at

substantially the same relative distance as a distance



side thereof, maintains the peeling head at 'substantially the sane relative
di stance as a distance 7 set when the peeling head sticks the peeling tape
on the sheet, and neanwhile, during the tine between the conpletion of the
initial peeling-off and the conpletion of the total peeling-off, the
relative distance is enlarged to maintain the peeling head in a direction
to separate fromthe peeling object. [0014] Furthernore, a sheet peeling
nmet hod according to the present invention is arranged so that a peeling

tape i s bondedtt Qe shete SE&EK1RG Redd fRCL-RE %_heoe;?ééi‘ﬂngbjt%‘ﬂe S@nas to
peel off the sheet conprising the steps of: bonding the peeling tape to the

sheet; form pgeansidit | ahnBeGld NGy d & HA-OHGh HaNdige Hag | pet ape in
a direction to invert the peeling tape at a position o? an end portion of

the peeling QRiAGEtidfel 039 Ofthean ¢RdtRANLI OPelh1hBe oF2ECt sfhgOM Eﬂg_ end
portion of the peeling object at the initial Ppeeling angle; and peeling off

the sheet whidsggTRivila NidY arnsUbsg@yent pReslinyd Al e ffiat is18epLEer than
the initial pe€ling angle.

distance is enlarged to maintain the peeling head in a
direction to separate from the peeling object.

[0014]

Furthermore, a sheet peeling method according to
the present invention i1s arranged so that a peeling
tape is bonded to a sheet stuck on a surface of a
peeling object so as to peel off the sheet comprising
the steps of:

bonding the peeling tape to the sheet:;

forming an initial peeling angle through bending
the peeling tape in a direction to invert the peeling
tape at a position of an end portion of the peeling
object;

peeling off an end portion of the sheet from the
end portion of the peeling object at the initial
peeling angle:; and

peeling off the sheet while maintaining a
subsequent peeling angle that 1is smaller than the
initial peeling angle.

[0015]

Still further, in the sheet peeling method, the

peeling object may be a semiconductor wafer and the



[0015] Still further, in the sheet peeling nethod,- the peeling object may
be a sem conductor wafer and the 8 sheet may be a protection sheet to
protect a surface of the sem conductor wafer. [0016] Still furthernore, a
sheet peeling nethod according to the present invention nmay be arranged so
that a sheet is stuck on a circuit plane of a sem conductor wafer having
bunps formed thereon and a peeling tape is stuck to the sheet to peel off,
conprising the steps of: bonding the peeling tape on a position of an end

portion of theeaeaf elay OVA dpAgrEBeiBRELhBAL! 2BE pidtdiensi QirfOEECoRE @
pay-out side in a direction opposite to a wnding direction, while w nding

operation of +ifee JelddradePsr ware¥spended; formng an initial peeling
angl e through gradually paying out the peeling tape at a pay-out side to
generate a slack an@ohend the peeling tape in a direction to invert the
peeling tape; then winding the peeling tape at the initial peeling angle to
peel off an end pogiijan of shihehehieRire anda SubagEYENThY¥eling method
according to the present invention may be arranged so
that a sheet 1is stuck on a circuit plane of a
semiconductor wafer having bumps formed thereon and a
peeling tape is stuck to the sheet to peel off,
comprising the steps of:
bonding the peeling tape on a position of an end
portion of the wafer;
providing the peeling tape with tension force at
a pay-out side in a direction opposite to a winding
direction, while winding operation of the peeling tape
is suspended;
forming an initial peeling angle through
gradually paying out the peeling tape at a pay-out side
! to generate a slack and bend the peeling tape in a
direction to invert the peeling tape; then
winding the peeling tape at the initial peeling
angle to peel off an end portion of the sheet; and
subsequently,
peeling off the sheet at a subsequent peeling
angle that is smaller than the initial peeling angle by

winding the folded part.

[0017]



peeling off the sheet at a subsequent peeling angle that is smaller than
the initial peeling angle by w nding the folded part. [00171 9 The peeling
met hod may adopt a nmethod in which the peeling head, in a state of
maintaining a relative distance to inpart a press force to the peeling

obj ect when sticking the peeling tape on the sheet, winds the peeling tape
to performan initial peeling-off of the sheet; and subsequently, the sheet
is conpletely peeled off fromthe peeling object, in a state that the

pecti ng obj ect. EFFEET R TR | ROERERENeF o e e orth (??oflglﬁgb%?esent
ur face as tcFﬁs'e{i’yééalimp%?i?%ﬂglﬁ”%' %ea?teezf‘%%fﬂ?%ﬁ*‘g 15 Al e |
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such as bunps or t XI st o a surface uck, the
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portions.
peeling tape to perform an initial peeling-off of the

sheet; and subsequently,

the sheet 1s completely peeled off from the
peeling object, in a state that the relative distance
is enlarged to separate the peeling head from the
peeling object.

EFFECT OF THE INVENTION

[0018]

According to the present invention, the initial
peeling angle is set so as ’to be along the sheet
surface as closely as possible, and thereafter the
peeling angle is set to be smaller to perform peeling-
off. Therefore, even when projecting portions such as
bumps or the like exist on a surface where the sheet is
stuck, the sheet can be peeled off without remaining an
adhesive among the projecting portions.

[0019] |

Moreover, when the sheet is peeled off from the
peeling object, such an arrangement can also be adopted
that a press force is imparted only in the initial
peeling-off stage and thereafter peeling-off can be

performed in a state of released condition of press

10



Mor eover, when the sheet is peeled off fromthe peeling object, such an
arrangenent can al so be adopted that a press force is inparted only in the
initial peeling-off stage and thereafter peeling-off can be perforned in a
state of released condition of press 10 force to the peeling object until
the peeling-off is conpleted. Accordingly, conpared to a case where the
sheet is peeled off with the press force continuously inparted to the
peeling object, a |load to the peeling object can be | essened. Therefore,

even when theorpeelidytal) e;?éelﬁn? bagidte wREber mhpaélanp%% ofg the
li ke, damage to the peeling object can be prevented nbre ef ectlvely BRI EF

DESCRI PTI ON £bmpiRAVENGS A008Pa1hGh(, JeJorrIf;Ja%ed1 ‘cé 3a feopd V:'.h%\i‘e he

schematical ly showi ng a sheet peéling unit. 2] FIG is a front view
schemati cal | ynkklustd abé@ﬂedarbff“' M@ﬂl %h%p ﬁe@eeareeeldd}&ﬂfao@@ﬂ ation
with a sheet peeling unit. [F FI G iIs a front view schematically

ilTustrating;mdafitadl éﬁeghefﬁ§¥¥¥nd“%%j@8t9f%‘ﬁgﬁﬁltenthe peeling
object can be lessened. Therefore, even when the
peeling object is a fragile member such as a wafer or
the like, damage to the peeling object can be prevented

more effectively.

BRIEF DESCRIPTION OF DRAWINGS

[0020]

[FIG. 1]

FIG. 1 is a front view schematically showing a
sheet peeling unit.

[FIG. 2]

FIG. 2 is a front view schematically illustrating
an initial step of sheet peeling-off operation with a

i sheet peeling unit.

[FIG. 3]

FIG. 3 is a front view schematically illustrating
a final step of sheet peeling-off operation.

[FIG. 4]

FIGs. 4(A) to (D) are explanatory diagrams
illustrating the operation of the sheet ©peeling
apparatus.

[FIG. 5]
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[FIG 4] FIGs. 4(A) to (D) are explanatory diagrans illustrating the
operation of the sheet peeling apparatus. [FIG 5] 11 FIG 5(A) is a
sectional view showing an initial peeling angle and a subsequent peeling
angle to peel off the sheet and FIG 5(B) is an enlarged sectional view of
a wafer including bunps after conpletion of peeling off a sheet. [FIG 6]
FIG 6 is a front view schematically showing a sheet peeling apparatus
illustrating a nodification exanple on the way of the operation. [FIG 7]

FIG 7 is a front virw sefigieiiscal Igeshndy ¢iedNeowieR] 49 2RRREANUS
related to a nodification exanple illustrating a state after the sheet is

conpl etely pegled 0 f ahgQ® LAga Wal e§ubd&ddensl d%leqsmgB(é)l?&@ 8&5315%3

explanatory views TlluStrating the operation of the sheel peel

apparatus relggedihe anEh f haal il exsBhe1d FAF eHidiidaa 968k tidndn
sectional view schematically

view of a wafer including bumps after completion of
peeling off a sheet.

[FIG. 6]

FIG. 6 is a front view schematically showing a
sheet peeling apparatus illustrating a modification
example on the way of the operation.

[FIG. 7]

FIG. 7 is a front view schematically showing a
sheet peeling apparatus related to a modification
example illustrating a state after the sheet is
completely peeled off from the wafer.

[FIG. 8]

FIGs. 8(A) to 8(E) are explanatory views
illustrating the operation of the sheet peeling
( apparatus related to a modification example.

[FIG. 9]

FIG. 9(A) is é sectional view schematically
illustrating a case where a sheet stuck to a wafer with
bumps is peeled off by a conventional ©peeling
apparatus; FIG. 9(B) is a partially enlarged sectional
view of FIG. 9(A); and FIG. 9(C) 1s an enlarged
sectional view illustrating a state after the

completion of sheet peeling off.

12



illustrating a case where a sheet stuck to a wafer with bunps is peeled off
by a conventional peeling apparatus; FIG 9(B) is a partially enlarged
sectional viewof FIG 9(A); and FIG 9(C) is an enlarged sectional view
illTustrating a state after the conpletion of sheet peeling off. 12
EXPLANATI ON OF CODES [0021] 10 sheet peeling apparatus 11 peeling table
12 sheet peeling unit 22 peeling head 24 cylinder (distance adjusting unit)
W sem conduct or wafer (peeling object) S protection sheet PT peeling tape
al initial peeling angle a2 subsequent peeling angle BEST MODE FOR CARRYI NG
OUT THE | NVENTI ON (0022] Hereinafter, an enbodi ment of the present

i nvention W klkphandesonN o copsreference to the drawings. FIG 1 is a
front view schematically showing a sheet peeling apparatus according to an
enmbodi nent of [0021]

10 sheet peeling apparatus
11 peeling table
12 sheet peeling unit

22 peeling head

24 cylinder (distance adjusting unit)
{ W semiconductor wafer (peeling object)
S protection sheet

PT peeling tape
al initial peeling angle

az2 subsequent peeling angle

BEST MODE FOR CARRYING OUT THE INVENTION
[0022]
Hereinafter, an embodiment of the present
i invention will be described with reference to the
drawings.

FIG. 1 is a front view schematically showing a
sheet peeling apparatus according to an embodiment of
the present invention. In FIG. 1, a sheet peeling
apparatus 10 is arranged to include a peeling table 11
which supports a wafer W as a peeling object and a
sheet peeling unit 12 which is relatively disposed on

an upper side of the peeling table 11.
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the present invention. In FIG 1, a sheet peeling apparatus 10 is arranged
to include a peeling table 11 which supports a wafer Was a peeling object
and a sheet peeling unit 12 which is relatively disposed on an upper side
of "the peeling table 11. 13 [0023] The wafer Wis supported, not limted in
particul ar though, by a ring frame RF via a nount tape Ml and a die bonding
sheet DS and a protection sheet S is stuck on a circuit plane side of the
waf er W (upper face side in FIG 1). The protection sheet S is stuck

t hereon via uItravi[qjc%3 uring adhesive in the enbodinent, not limted in
particul ar though. 10 4? The peeliing table 11 is arranged to be novable in

a direction of an FHLHW Qa%@%"mv&n EEG s]up:?cﬁ:@ec?m dﬁo.tr ai%‘,ﬁ{%‘%&e Iiinke, and

to have a nunber of sucking holes on the upper ace’ side er supporting
2 LG SHBaR LR Ll DE g % LSO !
T %0 o M A8l QBN 001 SR TRl e B0k PRI
unit 12 pemsﬁéﬁétﬁgﬁ on a circuit plane side of the wafer W (upper

face side in FIG. 1). The protection sheet S is stuck
thereon +via ultraviolet curing adhesive 1in the
embodiment, not limited in particular though.

[0024]

The peeling table 11 is arranged to be movable in
a direction of an arrow A shown in FIG. 1 via a guide
rail or the like, and to have a number of sucking holes
on the upper face side (wafer supporting face side)
enabling to suck and support the wafer W as a peeling
object via the mount tape MT and the die bonding sheet
DS. The peeling table 11 may also be arranged to have
'a porous member to suck and support the wafer W as a
substitution for providing sucking holes.

[0025]

The sheet peeling unit 12 peels off the
protection sheet S from the wafer W supported by the
peeling table 11. The sheet peeling unit 12 is
arranged to include a support 1roll 20 that is
posifioned above the peeling table 11 and composing a
supply unit of a peeling tape PT; a winding roll 21

provided within a region of a plate-shaped frame F and
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protection sheet S fromthe wafer Wsupported by the peeling table 11. The
sheet peeling unit 12 is arranged to include a support roll 20 that is
positi oned above the peeling table 11 and conposing a supply unit of a
peeling tape PT; a winding roll 21 provided within a region of a

pl at e-shaped frane F and 14 conposing a w nding section of the peeling tape
PT, a peeling head 22 that bonds the peeling tape PT to an end portion of
the protection sheet S by inparting a predeterm ned press force and al so

peel's of f th%onﬁro%tﬁfqt | ony3heeh oS ddomdheoratele Woy1 W §dieBget Ror, bgnded
peeling tape PT; a cylinder 24 &8s a distance adjusting unit which noves the

peel i ng head ; ty |y ol I KBRS0 r R 4 S ty, t
peel i ng tabl g%%ll;l\f? g%?%g ?ﬁozl Irltlg%gpgjgv?ge(rjt%%t &ggﬁlﬁgm%éejl ?Eg tﬁ)eagﬁﬂ and

the support reld r_@@r’ti‘oﬂ”‘fe £Ré | protddei®fh t enaBtoy S fipfalrOf tor M
i mparting a %M ndi ng forcg of thepbeeﬁ ng tape PT, a g#%chmyg I 55? g?nching

the peeling (ARQARERRINEEN prEsEr | ¥6rbRl | adf NGd hgs®: Spf acpptor M

which is rotationally driven in a direction of wnding the winding roll 21.
The support rldtedd ich CAPRRH e 1Orgi HHPURaghaf tyOfby awiRBEehgVBLnand

thus, a rotating force is inparted in a direction opposite to & pay-out

direction of ddiRlePepbeR9ny@PEafd 2 ;2PR! oy 5B HANSAON Al OaibEaREE! | NY
adjusting unit which moves the peeling head 22
vertically in a direction farther from/closer to the
peeling table 11; a guide roll 26 provided between the
peeling head 22 and the support roll 20; a drive roll
27 fixed to an output shaft of a motor M1l imparting a
winding force of the peeling tape PT; a pinch roll 29
pinching the peeling tape PT between the drive roll 27
and the same; and a motor M2 which is rotatioﬁally
driven in a direction of winding the winding roll 21.
The support roll 20 is connected to an output shaft of
a motor M3, and thus, a rotating force is imparted in a

| direction opposite to a pay-out direction of the
peeling tape PT to apply a small tension to the peeling
tape PT. In the embodiment, the peeling table 11 is
provided to move in a horizontal direction in stead of
moving the frame F horizontally, but the frame F may be
provided to be relatively movable in a horizontal
direction with respect to the peeling table 11.

[0026]

The peeling head 22 is arranged to include a head
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tape PT. In the enbodinent, the peeling table 11 is provided to nove in a
hori zontal direction in stead of noving the frane F horizontally, but the
frame F nay be provided to be relatively novable in a horizontal direction
with respect to the peeling table 11. [0026] The peeling head 22 is
arranged to include a head 15 body 22A; a first roll 30 that is supported
by the head body 22A and bonds the peeling tape PT inparting a
predeterm ned press force to a upper face of the end portion of the

protection sheay 2223 se€ardt Ad1B13o priai ded 5{1P§ekxeat vynerd ded the
first roll 30 wth a space through which the peeling tape PT can pass; and

a third rollpgdydi 3posesddnbandeppeheSigie0ind he dpd sbT rohpasdPindghes second
roll 31 has a snaller dianmeter than the first roll 30. Wen the peeling

tape PT woungreg@tkhfihiedStpross 3Qre@esoi At Qe aghow tdE t ke RIfd ection
sheet S, the second roll 31 is disposed at a height position so that an

aperture C (peteioh0 &t Gthed(pfyoteaniba fend®e wi;t har aeResla t eod1suf ace of
the protection sheet S. Therefore, it is arranged so that an initial

peel'ing of theopraeacidlvseiReeit Sthanshae RF ftidregirotarstat goigien an
initial peeling angle al (refer to FIG 4(C)), which is described later, is
formed. Moreavepackhehirdugh MlilcB2tis€ryesldfigatape PT can pass; and
a third roll 32 disposed on an upper side of the first
roll 30. The second roll 31 has a smaller diameter
( than the first roll 30. When the peeling tape PT wound
on the first roll 30 comes into contact with the
protection sheet S, the second roll 31 is disposed at a
height position so that an aperture C (refer to FIG.
4(A)) can be formed with respect to a surface of the
protection sheet S. Therefore, it is arranged so that
an initial peeling of the protection sheet S can be
performed in a state where an initial peeling angle al
(refer to FIG. 4(C)), which is described 1later, is
formed. Moreover, the third roll 32 serves as a
guiding roll to guide the peeling tape PT.
[0027]
The cylinder 24 composing the distance adjusting
unit 1s arranged to include a cylinder ©body 35
supported by the frame F and a piston rod 36 that
extends downward from the cylinder body 35 and has the

head body 22A fixed at a lower end portion thereof. 1In

peeling-off, the cylinder 24 is arranged to maintain a
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guiding roll to guide the peeling tape PT. [0027] The cylinder 24 conposing
the distance adjusting wunit is arranged to include a cylinder body 35
supported by the frame F and a piston rod 36 that extends downward fromthe
cylinder body 35 and has the head body 22A fixed at a | ower end portion
thereof. In peeling-off, the cylinder 24 is arranged to maintain a 16

rel ati ve di stance between the peeling head 22 and the peeling table 11 such
that the piston rod 36 is extended to press and bond the peeling tape PT to

the upper sj {5 LQAN t eet.ion h {th the
st rorl 36 0¢ 6058 Tl RERER] e PrePiiy Bl 220880 it

embodi ment Wil BagdesapiBed1 | 00288  Thawnalisle WTaunked gy the Tiglg frame

RF t hrough e die bonding sheet DS is irradiated with ultraviolet rays in

advance to ¢ | terAwl [ LV .t h teet an et S.
Then, as sho%&ng?ﬁal%FGttog%%\% FISi-CliEi g%ﬁhﬁée g%gﬁﬁﬂg ﬁ:ea?dé)z 'ﬁi ls',:?’l otﬁv\{e}ereed to

vor, weo CBpbsalaslhbe i stnacuh @popdsan o pRELbobeo il Lhe
state, and oghthe 8t H&knh the first roll 30.

[0028]

vNext, a sheet peeling method according to the
embodiment will be described.

[0029]

The wafer W mounted to the ring frame RF through
the die bonding sheet DS is irradiated with ultraviolet
rays in advance to cure an ultraviolet curing adhesive
of the protection sheet S. Then, as shown in FIG. 2
and FIG. 4(A), tﬁe peeling head 22 is lowered to bond
the lowest part of the first roll 30 andvan end portion
WE of the wafer W to each other. While the winding
motor M2 is kept in a stopped state, and on the other
{ hand, the support roll 20 is rotatably urged in the
| direction opposite to the pay-out direction of the

peeling tape PT to an extent of imparting a tension to
the peeling tape PT with a small force.

When the peeling table 11 is relatively moved in
the right side in FIG. 4 with respect to the peeling
head 22, the peeling tape PT is paid out corresponding

to the movement, but at this point, the winding motor

M2 is kept in the stopped state. Therefore, a bent
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hand, the support roll 20 is rotatably urged in the direction opposite to
the pay-out direction of the peeling tape PT to an extent of inparting a
tension to the peeling tape PT with a small force. Wen the peeling table
11 is relatively noved in the right side in FIG 4 with respect to the
peeling head 22, the peeling tape PT is paid out corresponding to the
novenment, but at this point, the winding notor M is kept in the stopped
state. Therefore a bent 17 portion is forned at the peeIing tape PT (refer

E)(rjl {:Ihg peel |I¥‘l€ Figgg’glf iﬁ"ﬁ%&%%t%e?%£%abgg%3?% ?:re &5 %tr|t:’;irlonpe]:aloir gd

angle al is %?%ﬂgd Steps of FIG 4(A) to (C may be repeated 2 or 3 tines
in order tha initial peeling angle al is reliably formed. Wen the
initial peeling an hg is formed, the notor ML is driven so that the
peel i ng tape PT tig ?@1 fits along an outer peripheral surface of the first

roll 30 (refer to D)) scrlQ above, in a _state where the
peeling tape PT ti ﬁt Ii/héw%s H orﬁ‘g 4 gSt'erwB%Pl pHRT alP &R} f RFGHOR he
first roll BQbrmedsubseq:entp%%e 29 gagletgg qglcgnggrtg%te£gkneqj2¥ a
aperture C, an initial peeling angle al is formed.
Steps of FIG. 4(A) to (C) may be repeated 2 or 3 times
in order that the initial peeling angle al is reliably
formed.

When the initial peeling angle al is formed, the
hotor M1l is driven so that the peeling tape PT tightly
fits along an outer peripheral surface of the first
roll 30 (refer to FIG. 4(D)). As described above, in a
state where the peeling tape PT tightly fits along the
outer peripheral surface of the first roll 30, a
subsequent peeling angle a2 which is determined by a
diameter of the roll (refer to FIG. 5(A)) is maintained
and the protection sheet S 1is peeled off to the
opposite side end portion of the wafer W (refer to FIG.
3). FIG. 5 illustrates a case where bumps B are formed
on the circuit plane of the wafer W. When the
protection sheet S 1is provided on the bumps B, an
adhesive A existing among the bumps B is pulled out to
an upper side thereof by the subsequent peeling angle
a2. Owing to the action, the adhesive A can be peeled

off in a state of being stuck on the protection sheet S
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dianeter of the roll (refer to FIG 5(A)) is maintained and the protection
sheet S is peeled off to the opposite side end portion of the wafer W
(refer to FIG 3). FIG 5 illustrates a case where bunps B are fornmed on
the circuit plane of the wafer W Wen the protection sheet Sis provided
on the bunps B, an adhesive A existing anong the bunps Bis pulled out to
an upper side thereof by the subsequent peeling angle a2. OMng to the
action, the adhesive A can be peeled off in a state of being stuck on the

protection sheeholt Iseid hpettbenngHeeltardy the vaben Whehvahewenishere is
no bunp on the wafer W a peeling-off is started at the initial peeling

angle al. Thug R dd HHE wakseawenh pBeehngdoZRglie ad Hecddest SPRE! er

than the initial peeling angle al, stress generating cracks or the like on

the wafer WiisiRatalagdd Bthg TAm§1ésadue tRusheelaat ift ke sbISHeguéneet
stuck on a thin plate material such as the wafer is peeled off, the initial

peel ing angl @edisirdie ditfile Craici Ale Ui ANGridEl Stibsegenttmeel iRgt1angl e
after the peeling-off is started has a lower influence as a factor to

generate craghelding endikeal, Therestshegaiat£LELnPNchERE Drvhid DaRebeen
UV-cured in an initial step is peeled off fromthe wafer circuit plane by
the sheet peeln RthapRafadt U 18. nb803pplied. This is due to the fact
that, when a sheet stuck on a thin plate material such
as the wafer is peeled off, the initial peeling angle
\ is the most crucial one and the subsequent peeling
angle after the peeling-off is started has a lower
influence as a factor to generate cracks or the like.
Then, the protection sheet S which has been UV-cured in
an initial step is peeled off from the wafer circuit
plane by the sheet peeling apparatus 10.
[0031]
As described above, according to the embodiment
of the present invention, especially even when the
{ protection sheet stuck on the circuit plane side
including the bumps B thereon is peeled off, the
initial peeling-off is performed at the large peeling
angle so that the protection sheet is fit along the
wafer surface direction as <closely as possible,
resulting in the prevention of the stress to the wafer.
After the completion of the initial peeling-off, the

protection sheet is peeled off at the subsequent

peeling angle a2 which is made relatively smaller,
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As descri bed above, according to the enbodi nent of the present invention,
especially even when the protection sheet stuck on the circuit plane side

i ncluding the bunps B thereon is peeled off, the initial peeling-off is
performed at the large peeling angle so that the protection sheet is fit
along the wafer surface direction as closely as possible, resulting in the
prevention of the stress to the wafer. After the conpletion of the initial
peeling-off, the protection sheet is peeled off at the subsequent peeling

angl e a2 whi IS r i =Y A t a [VegA istin
g §RulsS MRHE LA LYRLY SMBkh@hin Emugg ﬁ%h%% op £Y g

anmong the bunps B is subjected to peeling force e Ais

pul | ed out tgu%&;@gst;%gi% pUBsL ARt iAldde dbge%'ixer@ & ﬁhn@s%feerA Wgurface.

Thereby, it Is e to prevent the adhesive Ao e protection sheet S

from remai nipRg ;PG ¢ heobarr}aaz%c&ﬂﬁ{ﬂiubéeaﬂﬁsmge%i%y thgoPest

arrangenent, “method and the like for carrying out the present” invention
have been di $¢leosgaisdt t e tprgaidag desspbpLhgn. iEoweyery,oLhey, presegt

invention is not limted to the above. That is, although ?%e pr esent
invention hagheeiht M8l ¥ahblsusle 3t eds ardld6scdi bt GROUhetREE f £ fom
remaining among the bumps B.

[0032]

As described above, the best arrangement, method
and the 1like for carrying out the present invention
have been disclosed 1in the forgoing description.
However, the present invention is not limited to the
above.

That is, although the present invention has been
mainly illustrated and described about specific
embodiments, it is possible for ones skilled in the
art, if necessary, to add wvarious modifications to
shape, position, disposition or the like with respect
to the above-described embodiments without departing
from the scope of the technical idea and object of the
present invention.

[0033]

For instance, in the embodiment, the first roll
30 is arranged so as to perform peeling-off from the
initial peeling-off to the completion of the peeling-

off, maintaining a state of being in contact with the

wafer surface, but the present invention is not limited
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enbodi nent s,
add vari ous
respect to

It is possible for ones skilled in the art, if necessar
nodi fications to shape, position, disposition or the lik
t he above-descri bed enbodi nents w thout departing fromt

scope of the technical idea and object of the present invention. [00
For instance, in the enbodinent, the first roll 30 is arranged so as

perform peel
peel i ng- of f,
surface, buty
i s possible
I's, in the i
ext ended to
peel i ng tabl
t he upper si

y, to
e wth
he
33]
to

i ng-off fromthe initial peeling-off to the conpletion of the

mai ntaining a state of being in contact with the wafer

he; prese n s n I t [ F

% 1Pt ook (/FRLLARCLS NOF A6 LBRP&INRY | o fWensiind
[ 0 h [ n rod t cyki nd

PephehoPBRE, Mk Ofhowh Sl PLED T ckifolln s DYb NS nat

€511 5 suehe t RRL tihe PEELLRHgLBRE P ILE%Bﬁd ﬁ&? Egnfiﬁd

de face of the end portion of thé prot ctlon Wt

nce, it
That
S

t he
to

h the

first roll 3PneVegnuhike. ssduld Ndditadd "o bROYEER RSl Fideflddio- of f

conpl etion and the total peeling-off conp etlon t he

ative distance is

enl arged so gathRelPitHe Ped13hat %ea@e@a tdis f LRS! ;réalm?& LapARvVed to the

upper side away fromthe wafer "W Thus, it Is possible to formthe

such that the peeling tape PT is pressed and bonded to
the upper side face of the end portion of the
protection sheet S with the first roll 30. Meanwhile,
during the time ©between the 1initial ©peeling-off
completion and the total peeling-off completion, the
relative distance is enlarged so as to maintain a state
where the first roll 30 is moved to the upper side away
from the wafer W. Thus, it is possible to form the
subsequent peeling angle a2 and perform the peeling-
off.

[0034]

That is, when the peeling tape PT tightly fits
along the outer peripheral surface of the first roll 30
(refer to FIG. 8(D)), or, in a state right before this
state, the cylinder 24 is driven to 1lift the peeling
head 22 and the first roll 30 can be held at a position
lifted from the wafer W so as to separate from the
sheet S. The subsequent peeling angle a2 (refer to
FIG. 6, FIG. 8(E)) is formed by this :elative distance
or the like. In a state of maintaining the angle a2,

the peeling table 11 is moved rightwards while a motor
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subsequent peeling angle a2 and performthe peeling- off. [0034] That is,
when the peeling tape PT tightly fits along the outer peripheral surface of
the first roll 30 (refer to FIG 8(D)), or, in a state right before this
state, the cylinder 24 is driven to |ift the peeling head 22 and the first
roll 30 can be held at a position lifted fromthe wafer Wso as to separate
fromthe sheet S. The subsequent peeling angle a2 (refer to FIG 6, FIG
8(E)) is forned by this relative distance or the like. In a state of

mai nt ai ni ng griie 209! @rd%en.the RERII NG A1AD! §lde éSt POY Cdshie@ht Way ds whil e a
motor 21 M is driven. Thus, the protection sheet Sis conpletely peeled

off fromthe.shpiace19’ Jdwarawf 8F £ W hef@le lt Qufkgcer)of [O085)ask? w

peel i ng-of f according™to the subsequent peeling angle a2, the stress of
generating CL?&kéroEo Fhe | ike on the wafer Wis not applied associated with
rel ease of the press force by the first roll 30. When bunps are formed on
the wafer circuit p??gg, the subsequent peeling angle a2 and a position to
which the first ro 6 is lifted are interacted and the adhesive existing

anong the bunps isrpul LR OHg IO £ Ne ARRRGing to the subsequent

peeling angle a2, the stress of generating cracks or
the like on the wafer W is not applied associated with
release of the press force by the first roll 30. When
bumps are formed on the wafer circuit plane, the
subsequent peeling angle a2 and a position to which the
first roll 30 is lifted are interacted and the adhesive
existing among the bumps is pulled out to the upper
side more strongly. Thus, it is possible to peel off
the protection sheet S without remaining the adhesive
on the wafer W.
[0036]
When such a modification is applied, compared to
{ a case where the protection sheet S is peeled off with
a press force continuously imparted to the wafer W, a
load to the wafer W can be reduced. Accordingly, even
when the protection sheet S is stuck to a fragile
member such as the wafer or the like and the protection
sheet is to be peeled off from the wafer W, damages to
the wafer W can be prevented.
[0037]

In the embodiment, the cylinder 24 is arranged to
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side nore strongly. Thus, it is possible to peel off the protection sheet S
W t hout remaining the adhesive on the wafer W [0036] Wen such a

nodi fication is applied, conpared to a case where the protection sheet Sis
peeled off with a press force continuously inparted to the wafer W a | oad
to the wafer Wcan be reduced. Accordingly, even when the protection sheet
Sis stuck to a fragile nenber such as the wafer or the like and the
protection sheet is to be peeled off fromthe wafer W danages to the

waf er Wcan hgjasevent efosh@33A oken ihe epaediigpt nddte o inder @b is

arranged to 22 adjust a position of the peeling head 22 in the vertical

direction, bygraienhi d&fedtdd®yephbeaPesgiliitdert 3 Emddel 'ihteh?aé@iritﬂ al
direction may be provided at the side of the peeling table 11. Further, the

peeling tapgabBTel 3 1N0fn! tHLL %xttqc,aqpoaifaaeyénswayp-ﬁéagﬁévm%@e,a@ut a
sheet - shaped tape can be used. In this case, it is possible to conmply with

the nodificathenshe RFOUHE NEediifgatsypel Y1uni Fukehelhe tikegiesinangd
peeling tape to the peeling head 22. [0038]

tape PT is not 1limited to a continuous strip-shaped
tape, but a sheet-shaped tape can be used. In this
case, it is possible to comply with the modification by
providing with a supply unit for the sheet-shaped
peeling tape to the peeling head 22,

[0038]

Moreover, the peeling head 22 in the embodiment
is not limited to the i1llustrated example of the
arrangement, but if the peeling tape PT is moved to be
folded so as to form the initial peeling angle, and
afterwards, the subsequent peeling angle can be formed,
any arrangement can be acceptable. Also, the initial
peeling angle al can be determined within a range where
{ damage such as cracks or the like are not incurred to

the peeling object when the protection sheet S is
peeled off from the end portion of the peeling object
such as the wafer W or the 1like. The subsequent
peeling angle a2 can be determined within a range where
the subsequent peeling angle a2 1s smaller than the
initial peeling angle al and leftovers such as the
adhesive or the 1like can be eliminated as much as

possible.
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Mor eover, the peeling head 22 in the enbodinent is not limted to the
illustrated exanple of the arrangenent, but if the peeling tape PT is noved
to be folded so as to formthe initial peeling angle, and afterwards, the
subsequent peeling angle can be fornmed, any arrangenent can be acceptabl e.
Also, the initial peeling angle al can be determined within a range where
damage such as cracks or the like are not incurred to the peeling object
when the protection sheet Sis peeled off fromthe end portion of the
peeling object sugfoggjthe wafer Wor the |like. The subsequent peeling
angl e a2 can be deternlned wi thin a range where the subsequent peeling

angle a2 is snalIepuggﬁgrthetﬁént?ggl@gﬁl|@%jggﬂeag% apglel effQyver %?Such as
the adhesive or the Iike can be elimnafed as much as possible. 23 [0039]

Further, t hea?ﬁ%'r'a'%gls()bbéﬁbre‘lnbhetBeetlﬁélg p%@?:%rr?ct U%n%?@:rl@nnglgo 1€
present inventionis not limtéd to the wafer but can be also applied to

such cases agpReeld 19 Affe Qvasf@@tworbﬁgeclahkﬁef RAWS R pIRRE] 1419 Qhkgct
where a sheet or a filmis stuck. 24 . A sheet peellng appar at us
conprising: cases as peeling off a sheet or the 1like £from the

peeling object where a sheet or a f£film is stuck.
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a peeling table supporting a peeling object on which a sheet is stuck; and
a sheet peeling unit provided to be novable relatively along a surface of
the peeling object, in which the sheet can be peeled off in such a way that
a peeling tape paid out fromthe sheet peeling unit is bonded to the sheet
and the peeling tape is wound, wherein: said peeling unit includes a supply
portion of the peeling tape, a winding portion of the peeling tape and a
peel i ng head positioned between the supply portion and the w nding portion,;
wherein said peeling head folds the pggégﬁgotape ina direction to invert
the peeling tape at a position of an rtion of said peeling object and
forms an initial peeling angle that fits a peeling direction along the
surface of the peeling object nmeanwhi | e wi nding operation of said fol ded

peel i ng tape, forns, a nt peelin Ie t hat s smal l er than the
initial peeltng anﬁl%h%ﬁ P%giéB§ 8@@%%%} CHPLLF P 9Is5heet can be

SUppor 17y a peel | g HAA KIS of S51A HUBBSREARS| & sPEERLTghqopIedt on ©

which a sheet is stuck; and

a sheet peeling unit provided +to be movable
relatively along a surface of the peeling object, in
which the sheet can be peeled off in such a way that a
peeling tape paid out from the sheet peeling unit is
bonded to the sheet and the peeling tape 1s wound,
wherein:

said peeling unit includes a supply portion of
the peeling tape, a winding portion of the peeling tape
and a peeling head positioned between the supply
portion and the winding portion; wherein

said peeling head folds the peeling tape in a
direction to invert the peeling tape at a position of
an end portion of said peeling object and forms an
initial peeling angle that fits a peeling direction
along the surface of the peeling object, meanwhile
winding operation of saild folded peeling tape forms a
subsequent peeling angle that 1s smaller than the
initial peeling angle and thereby peeling-off of said

sheet can be achieved.

2. A sheet peeling apparatus comprising:
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a sheet peeling unit provided to be novabl e

relatively along a surface of

sai d peeling object, in which the sheet can be peeled off in such a way
that a peeling tape paid out fromthe sheet peeling unit is bonded to the
sheet and the peeling tape is wound, wherein: said sheet peeling unit

i ncl udes a supply portion

of the peeling tape, a first roll bonding the

peeling tape to a surface of the sheet, a second roll formng an aperture

bet ween t he

sheet and the second roll at a position where the first

roll is

bonded to the sheef, peiid iy WeABLRY LBpdLPLIRE SA geeﬁghpngow@et drie

peel i ng tape between sald first roll and said” second ro

s partially

| oosened and,fptded tHedt dis' @3t tg4hd nvert the peeling tape between the
and the sheet, enabling to forman initial peeling angle; and

it is arranged thay peghépo- pEE19h gt hﬁniﬁee@)ﬁseedeﬁe F&%rf%rerreq‘owaf]dl esaid

second rol
second roll

angle. 3. Th

at a subsequent " peeling angle is smaller than t

eelin an t et i f t eely
gl e, U3, TSRS Ve LY A Ch Pt b (padt, FgLEy 1 bBgechy S

wherein: sa

#npeg! ithe ebjert tsn apsepbeBAUGEY MATEICRNE way that a
peeling tape paid out from the sheet peeling unit 1is
bonded to the sheet and the peeling tape is wound,
wherein:

said sheet peeling unit includes a supply portion
of the peeling tape, a first roll bonding the peeling
tape to a surface of the sheet, a second roll forming
an aperture between the sheet and the second roll at a
position where the first roll is bonded to the sheet,
and a winding portion of said peeling tape:

"the peeling tape between said first roll and said
second roll 1is partially loosened and folded in a
direction to invert the peeling tape between the second
roll and the sheet, enabling to form an initial peeling
angle; and |

it is arranged that peeling-off of the sheet can
be performed with said second roll at a subsequent
peeling angle that is smaller than the initial peeling
angle, after the sheet is peeled off at said initial

peeling angle.

3. The sheet peeling apparatus according to claim 1
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said sheet is a protection sheet to protect a surface of the sem conductor
wafer.” 4. A sheet peeling apparatus conprising: a peeling table supporting a
sem conductor wafer that includes bunps on a circuit plane thereof and a
sheet stuck on the circuit plane; and a sheet peeling unit disposed above
the peeling table and provided to be novable relatively along a sheet
sticking face of said sem conductor wafer, in which the sheet can be peel ed
off in such a way that a peeling tape paid out fromthe sheet peeling unit
is bonded tg.the gﬂgggi%qd the peeling tape is wound, wherein: said sheet
peeling unit 1ncfudes a supply portion of the peeling tape, a first rol

bonding the peel | ngayh2BBeIG A, B1AEE 06 LiacitedyadcBEE00ed ladr m ng

an aperture between shéeet “an e second osi ti1on ere the

first roll | 82bandgdd 10°ashiticecaith sHbRI U0 SPESL00: Ob SAlELAE! 1 N

tape; the peeling tape betweer sal Irst ro and ‘sal seco IS

partially | ogse N IQgg:' jrection to invert the peeling tape
bet ween t he ggcgﬁg ggoﬁdéﬁw tﬁé?s;%é&,'enabling to forman initial peeling
27 angle; and the sheet can be peeled off with said second rol

4. A sheet peeling apparatus comprising:
a peeling table supporting a semiconductor wafer
that includes bumps on a circuit plane thereof and a
sheet stuck on the circuit plane; and
a sheet peeling unit disposed above the peeling
table and provided to be movable relatively along a
sheet sticking face of said semiconductor wafer, in
which the sheet can be peeled off in such a way that a
peeling tape paid out from the sheet peeling unit is
bonded to the sheet and the peeling tape is wound,
wherein:
said sheet peeling unit includes a supply portion
{ of the peeling tape, a first roll bonding the peeling
tape to a surface of the sheet, a second roll forming
an aperture between the sheet and the second roll at a
position where the first roll is bonded to the sheet,
and a winding section of séid peeling tape;
the peeling tape between said first roll and said
second roll is partially 1loosened and folded in a
direction to invert the peeling tape between the second

roll and the sheet, enabling to form an initial peeling
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at a subsequent peeling angle that is smaller than the initial peeling
angle, after the sheet is peeled off at said initial peeling angle. 5. The
sheet peeling apparatus according to claiml, 2 or 4, further conprising: a
di stance adjusting unit to adjust a relative distance between said peeling
head and said peeling table, wherein: said distance adjusting unit, when
said peeling head perforns an initial peeling-off by noving the sheet from
the end portion of the peeling object to an inner side thereof, nmintains
sai d peelinqangfg_agndsubstantialIy the sane relative distance as a di stance
set when sai eel ing head sticks said peeling tape on the sheet, and
meanwhi | e, duri ng i b . ti o] e_Lniti.a

peel i ng-of f and th%}b&c%l%?gt :é%ﬁegg #)%gltega@%e%%g;%#ﬁ, Sls':'glbhhr %Ioaltll ve

di stance is | ar i,nt.aj i d [ e [ pr LoQ.to
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so as to pe conprising the 28 steps o ondi ng the
peel i ng tapes$9d5§h§t§9§ebéé@TH§ @gg@é] nitial peeling angle through bending

5. The sheet peeling apparatus according to claim 1,
2 or 4, further comprising:

a distance adjusting unit to adjust a relative
distance between said peeling head and said peeling
table, wherein:

said distance adjusting unit, when said peeling
head performs an initial peeling-off by moving the
sheet from the end portion of the peeling object to an
inner side thereof, maintains said peeling head at
substantially the same relative distance as a distance
set when said peeling head sticks said peeling tape on
( the sheet, and meanwhile, during the time between the

completion of the initial peeling-off and the
completion of the total peeling-off, said relative
distance is enlarged to maintain said peeling head in a

direction to separate from the peeling object.

6. A sheet peeling method in which a peeling tape is

bonded to a sheet stuck on a surface of a peeling

object so as to peel off said sheet comprising the
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the peeling tape in a direction to invert the peeling tape at a position of
an end portion of the peeling object; peeling off an end portion of the
sheet fromthe end portion of the peeling object at said initial peeling
angl e; and peeling off said sheet while nmaintaining a subsequent peeling
angle that is smaller than said initial peeling angle. 7. The sheet peeling
nmet hod according to claim6, wherein: said peeling object is a

sem conductor wafer and said sheet is a protection sheet to protect a
surface of thgpsegisconductor wafer. 8. A sheet peeling nmethod, in which a
sheet is stuck "on a circuit plane of a sem conductor wafer having bunps

formed thereon andbﬁnaggbiQget%@%ﬂfhénﬂgﬂétsz%?f@egﬁeég;peel of f the

sheet, conprising the stéps of: bondi'ng said peeling tape to a position of

an end portion of ebbRiwgl &ln PhoViHhNGebla Reelddte | BRZ UGN detltel Ay for ce

at 29 a pay-out side inTa direction opposite to a winding~ directi whi | e

Wi ndi ng oper%go?)ég]hit,{be P&BL! NG 1APgirbatiBaPEY etnvEPE MRG Yhd 42l
peel i ng angl e throug
tape at a position of an end portion of the peeling
object;

peeling off an end portion of the sheet from the
end portion of the peeling object at said initial
peeling angle; and

peeling off said sheet while maintaining a

subsequent peeling angle that is smaller than said

initial peeling angle.

7. The sheet peeling method according to claim 6,
wherein:

said peeling object is a semiconductor wafer and
said sheet is a protection sheet to protect a surface

{ of the semiconductor wafer.

8. A sheet peeling method, in which a sheet is stuck
on a circuit plane of a semiconductor wafer having
bumps formed thereon and a peeling tape is stuck to a
sheet to peel off the sheet, comprising the steps of:

bonding said peeling tape to a position of an end
portion of the wafer;

providing the peeling tape with tension force at
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gradual |y paying out the peeling tape at a pay-out side to generate a slack
and bend the peeling tape in a direction to invert the peeling tape; then
wi nding the peeling tape at said initial peeling angle to peel off an end
portion of the sheet; and subsequently, peeling off said sheet at a
subsequent peeling angle that is snmaller than the initial peeling angle by
wi nding said folded part. 9. The sheet peeling nmethod according to claim®6,
7 or 8, wherein: said peeling head, in a state of nmaintaining a relative

di stance to iarrppa%-@u@r epidd onge 4 ogliectherl | #gpebiest vdher syikkimg the
peeling tape on the sheet, w nds said peeling tape to performan initial

peel i ng-of f @fi reditd siheainipodwidbsaguHdBat Sl dosheak ipecldMY et&hy peel ed
off fromthe peeling object, in a state that said relative distance is
enl arged to sepaigersdd, peeling head fromthe peeling object. 30

forming an initial peeling angle through
gradually paying out the peeling tape at a pay-out side
to genérate a slack and bend the peeling tape in a
direction to invert the peeling tape: then

winding the peeling tape at said initial peeling
angle to peel off an end portion of the sheet; and
subsequently,

peeling off said sheet at a subsequent peeling
angle that is smaller than the initial peeling angle by

winding said folded part.

9. The sheet peeling method according to claim 6, 7
or 8, wherein:
said peeling head, in a state of maintaining a
{ relative distance to impart a press force to the
peeling object when sticking the beeling tape on the
sheet, winds said peeling tape to perform an initial
peeling-off of said sheet; and subsequently,
said sheet 1is completely peeled off from the
peeling object, in a state that said relative distance
is enlarged to separate said peeling head from the

peeling object.
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