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

TECHNI CAL FI ELD [ 0001] The present invention relates to a sheet
peel i ng apparatus and a sheet peeling nethod, 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 conduct or wafer. BACKGROUND ART [ 0002] Conventional |y, when
a sem conductor wafer (hereinafter, sinply referred to as "wafer") is
subj ected to grinding process to make an ultra-thin sem conduct or

waf er, a protection sheet is gener MFSFRERTIAONon a circuit plane side
t hereof, and the protection sheet .is Beeled off after conpletion of

nmounting step onSE¥EET,FEBLING ASPARATUR-ANRBHEET REELING NMETHQL,

special attention is required when peeling off the protection sheet.

TECHNICAL FIELD

[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
(herelinafter, simply referred to as ‘"wafer") is
subjected to grinding process to make an wultra-thin
semiconductor wafer, a protection sheet is generally
stuck on a circuit plane side thereof, and the
protection sheet is peeled off after compietion of
mounting step on a ring frame. Since the wafer is
extremely thin, special attention 4is 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 discloged. The documents propose such an



[ 0003] In patent docunments 1 and 2, a peeling apparatus and a
peeling nethod of a protection sheet described above are di scl osed.
The docunents propose such an arrangenent that a plurality of rolls
are conbined so 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

waf er are prevented. [0004] [ Pat ent docunent 1] Japanese

Pat ent Application Laid-Open No. 2001-319906 [ Pat ent docunent

2] Japanese PRXERRIFPHIE cBRAbnalL BlereddfyNet 2000-0138 CPBTLBSUREC OP
THE | NVENTI ON
a8 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 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
electrical conductivity to a circuit plane side of a
chip, are formed on a clrcuit 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
obiject”), the peeling apparatus and the peeling method
according to the patent documents are arranged iﬁ such
a way that an initial peeling angle al is an angle in

the vicinity of 180 degrees, and thereby peeling-off



PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0005] However ,
projecting portions 100 as shown in FIG 9 for 'instance, which are
cal l ed sol der bunps (hereinafter, referred to as "bunmp") for ensuring
el ectrical conductivity to a circuit plane side of a chip, are forned
on a circuit plane side of a wafer W and when such wafer Wwi th
bunps, and a protection sheet S being stuck thereon, is an object to
be peeled off (hereinafter, sinply referred to as "peeling object"),
the peeling apparatus and the peeling nethod according to the patent
docunent s ar eCa# r BAgRGTERTHAEN VA thay' d HEltT &6 f i HiQUrehe®? | RjeangFeral
is an angle in the vicinity of 180 degrees, and thereb eellng of f
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peeling roll StICiS a peeli1ng tape on fﬂ% er surface

rotating and LppaftéNGemd £5S Jnf;z-.r e tﬂ}%j%t%gageﬁﬂsnswebeafter1
the roll peels off the sheet mhlle pressing t f surface in a
simlar way. Thus, gaRldng resistance of the sheet as well as the
press force are sinultaneously exerted, which induces a |load to the

waf er and results ixLso diisadmntaget AUy dapagasuio dilzelvekar in
[ 0007]

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]

[OBJECT 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



[ OBJECT OF THE | NVENTI ON] The present invention has been
proposed in view of the above di sadvantages. An object of the present
I nvention is to provide such a sheet peeling apparatus and a sheet
peeling nmethod 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 peeI initial  one,

9 angl e g er igan t he 9
thus remai ni ng25FY 4% %ﬁh%s?ggsﬁgpF? Leg n%eaﬁge9e baf i5eAmahlehe
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the like is suppressed m ni mum MEANS FOR SOLVI NG THE PROBLEMS
[ 0009] [0008]

Also, another object of the present inventlon is
to oprovide 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 porticn ¢f the
peeling tape, a winding portion of the peeling tape and

a peeling head positioned between the supply portion



To achi eve 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 novable relatively along a surface of the peeling object, in
whi ch 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: the peeling unit includes a
supply portion of the peeling tape, a winding portion of the peeling
tape and a peahfinghtecddn@erd t bonbiomhetwitssreirthe supply portion and
the wi nding portion; wherein t he peeling head folds the
peeling tape in a dif®ctiedding i et foddspethe nPpacdi@sat tapposin i on
of an end portion of the peelin% object and fornms an initial peeling
angl e that fi83T8cheeli (g dveati dhealRAfL ¥ AR &% 8f PPRAtpEB| Phg
obj ect, neanwhile w ndi ng.operatiqn of the, folded, peeling tape forns
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the sheet can be peéled off in such a way that "a peell ng tape paid

out fromthe gligsbqReRti NGedNidgi arkprdednte the shgeiiend &hd  the
peeling tape is wound, wherein: the sheet peeling unit

i ncl udes a supphyipar toeliofy toegpeehnag thapebya fédBind-W4f bepndithe
the peeling tape to a surface of the sheet, a second roll form ng an
aperture betwskretheashbet aahilevé@. second roll at a position where
the first roll is bonded to the sheet, and a wi nding portion of the
peel i ng tape; {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 reoll at a

position where the first roll is bonded to the sheet,

and a winding portion of the peeling tape;



the peeling tape between the first roll and the second roll is
partially | oosened and folded in a direction to invert the peeling

t ape 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 perfornmed 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
seni conduct or waf erthdP¢hbinhebePeayebuesn ptee &imit shekt #Bd the
protect a surface sem conduct or Furt her,
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face of the sgpiLegndycgor 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 to tie shegiranged henReepboDitgPOet So¥OURE, sheet can
be performed with the second roll at a subsequent
peeling angle that i1s smaller than the initial peeling
angle, after the sheet is peeled off at the dinitial
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,



wher ei n: 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 form ng an aperture between the sheet and

the second roll at a position where the first roll is bonded to the
sheet, and a wi nding section of the peeling tape; t he 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 t HSHEE: can be peeled off with the second roll at a
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di st ance.
and a winding 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 between the second
roll and the sheet enabling to form an initial peeling
angle; and

the sheet can be peeled off with the éecond 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 inventlion 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



set when the peeling head sticks the peeling tape on the sheet, and
meanwhi l e, during the tinme 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
peel i ng nmethod according to the present invention is 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 conprising the steps_of: bonding
the peeling t&pé tdehetRgepeling heﬂ@n%ﬁ%é}%th%iP?ﬁiib%eFPﬁs on

angl e I ough pend g e peelipfetape | fe SLreeli on o, vert, e
pecl 19 off 20.FBTeRYEN Oy 1 Ll Sheel LLM Uhe.Sd R el e
L1, heet U1 2aBBL0LB B9 AcRUDSEAVENC BEELLAY. AP © BIE Jekasive
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 iIinverition is 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 porticn 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 i1s smaller than the
initial peeling angle.
[0015]

Still further, in the sheet peeling method, the

peeling object may be a semlconductor wafer and the



Still further, in the sheet peeling nethod, the peeling object my be
a sem conductor wafer and the sheet nmay be a protection sheet to
protect a surface of the sem conductor wafer. [0016] Stil
furthernore, a sheet peeling method according to the present

i nvention may be arranged so that a sheet is stuck on a circuit plane
of a sem conductor wafer having bunps forned thereon and a peeling
tape is stuck to the sheet to peel off, conprising the steps of:
bondi ng the peeling tape on a position of an end portion of the

waf er ; sBE6Yi BRKgPEhR PERTPRELPRPESRYT QY SHAGFT & &xfiece of
pay-out side in a direction opposite to a winding direction, while

wi ndi ng operaFPSnSEFlFﬂBdB%E?Enﬁa¥%5e i s suspended; form ng an

initial peeling anng %Lough gradual |y paying out the peeling tape
at a pay-out side t %% rate a slack and bend the peeling tape in a

direction to 'nvertS%Qflpe%%EQ%e&%Bgé,th%@ sheet peeling method

according to the present invention may be arranged so
that a sheet 1s 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]



wi nding 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] The peeling

met hod may adopt a nethod in which the peeling head, in a state of
maintaining a relative distance to inpart a press force to the
peel i ng object when sticking the peeling tape on the sheet, w nds the
peeling tape to performan initial peeling-off of the sheet; and
subsequent |y, The hpeshteg mMmetbodpimaw| gdppel @d rftfthdd obmt Waich
peeling object, in a state that the relative distance is enlarged to
separate the peel PA§LABEdNLRABM LReapEERtRg odbadntagniEREgT aOreligtive
| NVENTI ON [ 0018] .
distance to impart a press force to the peeling object
when sticking the peeling tape on the sheet, winds the
peeling tape to perform an initial peeling-off of the
sheet; and subsequently,

the sheet 1is completely peeled off £rom 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 lnitial
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 1s 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



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 snmaller to perform
peel i ng-of f. Therefore, even when projecting portions such as bunps
or the like exist on a surface where the sheet is stuck, the sheet
can be peeled off wi thout remaining an adhesive anong the projecting
portions. [0019] Mor eover, when the sheet is peeled off from
the peeling object, such an arrangenent can also be adopted that a
press force i 5°FfpatPedivhl JeehinhecPArEEamniddl i g oPeedingeotfidis
thereafter peeling-off can be perforned in a state of rel eased

condi tion of ﬁ?@%get?%rceAFBOFEén%ﬁﬁiiﬁﬁmBBF%Ett&nﬁ%lc%ﬁ% PRere nghsf f
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peeling object is a fragille 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 inltial step of sheet peeling-off operation with a
sheet peeling unit.

[FIG. 3]

FIG. 3 1s a front view schematically i1llustrating
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 1 is a front view schematically show ng a sheet peeling unit.
[FIG 2] FIG 2 is a front view schematically illustrating an
initial step of sheet peeling-off operation with a sheet peeling
unit. [FIG 3] FIG 3 is a front view schematically
illustrating a final step of sheet peeling-off operation. [FIG 4]
FIG. 4(A) to (D) are explanatory diagrans illustrating the operation
of the sheet peeling apparatus. [FIG 5]

FIG. 5(A) is a sectional view showing an initial
peeling angle and a subseguent peeling angle to peel
off the sheet and FIG. 5(B) is an enlarged sectional
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 cof the operation.

[FIG. 7]

FIG. 7 4is a front view schematically showing a
sheet peeling apparatus related teo a modification
example i1llustrating a state after the sheet is
completely peeled off from the wafer.

[FIG. 8]

FlGs. 8(a) to 8(E) are explénatory 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) i1s an enlarged

sectional view illustrating a state after the

completion of sheet peeling off.
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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
enl arged sectional view of a wafer including bunps after conpletion
of peeling off a sheet. [FIG 6] FIG 6 is a front view
schematically showi ng a sheet peeling apparatus illustrating a

nodi fication exanple on the way of the operation. [FIG 7]

FIG 7 is a front view schematically showi ng a sheet peeling
apparatus related to a nodification exanple illustrating a state
after the sheet is conpletely peeled off fromthe wafer. [FIG 8]

FIGs. 8(A) to BCE) ARREIERPLANBbREY VI evs
[ooz21]
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
BT peeling tape
al initial peeling angle

a2 subsequent peeling angle

BEST MODE FOR CARRYING OUT THE INVENTION

[0022]

Hereinafter, an embodiment of the present
invention will be described with reference to the
drawings.

FIG. 1 i1s a front wview schematically showing a
sheet peeling apparatus according to an embodiment of
the present inventicn. 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,

13



illustrating the operation of the sheet peeling apparatus related to
a nodification exanple. [FIG 9] FIG 9(A) is a sectional
view schematically 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 view of FIG 9(A); and FIG
9(C) is an enlarged sectional viewillustrating a state after the
conpl etion of sheet peeling off. EXPLANATI ON OF CODES [ 0021] 10sheet

peel i ng apparatus llpeeling table
[0023]

The wafer W is supported, not 1limited in
particular though, by a ring frame RF via a mount tape
MT and a die bonding sheet DS and a protection sheet 8
i1s stuck on a circuit plane side of the wafer W (upper
face side in FIG. 1l). The protection sheet S is stuck
thereon wvia ultraviolet curing adhesive 1n 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 roll 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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12sheet peeling unit 22peeling head 24cylinder (distance adjusting
unit) sem conductor wafer (peeling object) protection sheet PTpeeling

tape alinitial peeling angl e a2subsequent peeling angl e BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON '

composing a winding 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 imparting a
predetermined press force and also peels off the
protection sheet S from the wafer W by winding the
bonded peeling tape PT; a c¢ylinder 24 as a distance
adjusting unit which moves the ©peeling head 22
vertically in a direction farther from/closer to the
peeling table 1ll; 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 moter 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 hoxizontal direction in stead of
moving the frame F horlzontally, 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

15



[ 0022] Herei nafter, an enbodi nent of the present invention

w |l be described with reference to the draw ngs. FIG 1is a
front view schematically show ng a sheet peeling apparatus according
to an enbodi ment of 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

rel atively di sposed on an upper side of the peeling table 11. [0023]
The wafer Wis supported, nhot limted in particular though, by a ring

frame RF via 2PHbum?t gt Mt arfPd A% Btaiify SuReertps Byqthe head
Cupper 1 ace ooy 728y can) o338 DS e BIAGE SA0€ BY A Hiia o
vl car o ahesL g B SIPTN AL, o [\ e
Cai o the 1PEEELSECbECTE BEoBLORIA, BRAMR, (&t Fa Cssko® Aot 88

face side (wefgs,SupPOLibshd ace shaedig0abki phet P1SuEK-aNY SHPROEL
the wafer Was a peeling obj'ect via the nount tape MI and the die

bondi ng sheet g DSpaddier REShdHIGrH U ecnll gwim{ﬁ%l% T 2R8ePaka;hare a
porous nenber to suck and support the wafer as a substitution for
provi di ng sucki tgibél 611 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 5. Therefore, it is arranged so that
an initial peeling of the protection sheet 8§ can be
performed in a state where an 1nitial peeling angle al
{refer to FIG. 4(C)), which is described later, 1is
formed. Moreover, the third zroll 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 c¢ylinder 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

16



[ 0025] The sheet peeling unit 12 peels off the 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
posi.ti 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 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 ection sheet S by inparting a predetern ned press

r ot )
force and ahﬂ?{%ﬁﬂ%ﬁcﬁ*s¥¢EP%rB?Eﬂ??%ntEﬁe@Feélﬂﬂo%qq%a%%f%ﬂdV¢B9
wi ndi ng the bonded peeli tape PT;,. a cylinder 24 as a distance
adj usti ng uniﬁe%rﬁrtsﬁ ﬁﬁpg% tﬁr péHFPng%%EEd Bhe {45t | ooy 6 is
direction farther fr closer to_th el.ing tahle 11;: a jde ro
%6 pr ov ded HEFREFTE NS pBERF A SRBagB3” I R Washdars o1 go. he
drive roll 27 fjxed a tp f f tar papartin
wi ndi ng forceué#é&tehgigge Fl%% toz%eag% Ezrilapip%crhrgarocljll IOI%Q{:%?nEﬁPﬁgc?%%n
peel ing tape t§Wﬁ¥Eﬁ Ard e gldy1244and the sane; and a notor
M2 which is r%%???ona y g?%ven iﬁ{a dirégtion of wi nding the w nding
roll 21. The supporpo2@lj 20 is connected to an output shaft of a
nmotor 143, and thus, a rotating force is inparted in a direction
opposite to a pay- qdxtdi r gctdrieof pehgipgelndthd@pecbdrdongpPRld/ @he
smal|l tension to the peeling tape PT. In the enbodi ment, the peeling
table 11 i s psmoodioterio wioMe ben dedwmriiteant al direction in stead of
noving the frame F horizontally, but the frame F may be provided to
be relatively novaldlo®2491 a horizontal direction with respect to the
peeling table 11. [0026) The peeling head 22 is arranged to include a
head body 22A; a flhestwafsn WBomewrted steauphor reédgbyrane RBadhbough
22A and bonds the ﬁgeliq? tape PT iq;arting a predeterm ned press
force to a uppe? §iRLMIing BMRPHAT itth Pradiatsdotddty vAtspydelst a
second roll 31ﬂgrovideg closelg at the side of the first roll 30 with
a space thr ouB SnitRh2EKB ERef PG EEpA PRIEZAVHSLET SHE1RTIt RAPESLBR
32 di sposed on_an, upper._,si of the fifst |l 30. The. second 11 .31
has a smal | er °4i gﬁgt é)rl"ottﬁé:%%toﬁe %l}eresﬁ ol &gﬁl.l' Wi&n S?‘r?gnpe]é} i ’angt aﬁe
PT wound on t fipkst oLk 3Q,¢0 isnt j t rotectiqn
sheet S, the g@%oﬁgéfoﬁ?hgi iqg%d{%%&siglgoargeoiﬁﬁ%g% g%‘él ?%ngéogtghgt

an aperture Ggieighel® S & Ale CR-HE xfdirlni%gb Y@ntdhlalhe%fﬁﬁcrpo&‘@iﬁgt

surface of the protection sheet S. Therefore, is arranged so t
an initial pegki g ofhd hfaPest GCtiONeaBRCtREAN b@uﬂ@f@wed:ma;ﬁﬁ
ic

state where an initial peeling angle al (refer to FIG 4(C)), wh
i s described hater, Ms ikokepd. iMdreoyesppddiestdies d 404! oB2tRer v&Re@sS

a guiding toll to guide the peeling tape PT

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 1s 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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[ 0027] The cylinder 24 conposing the distance adjusting unit
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 |lower end portion thereof. In
peeling-off, the cylinder 24 is arranged to naintain a relative

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 side face of the end portion of the protection sheet
Swith the fipsttiol|i80fofmHR8t the pedieiy tapehedt (pe€krngonetBbod
according to the enbodi ment will be described. [0029] The
waf er W nount€tBib-the ring franme RF through the die bondi ng sheet DS
is irradiated with ultraviolet rays in advance to cure an ultraviol et
curing adhesive of i Qkotection sheet S. Then, as shown in FIG 2
and FIG 4(A), the peeling head 22 is |lowered to bond the | owest part
of the first roll 3¢ af8¥R ckrl Eéﬁl o (QFE, ofwhefe B¢ erbamt opPeaghon
ot her. Wil e the w nding notor n a stopped state, and on

the other hantPTP¢@ SFppbhe ,p&qli@@ |Ea$%t§ Tabts &Péé&tf—'ﬁ tHto the

di t tetot t di t ft t
an extent of TRPRRETTG G BRIk nESBUPEng Vls0 BT ik h S8eERl|

force. Steps of FIG. 4(A) to {C) may be repeated 2 or 3 times
in order that the 1nitial peeling angle al is reliably
formed.

When the initial peeling angle al is formed, the
ﬁotor M1l is driven so that the peeling tape PT tightly
fits along an outer peripheral surface of the first
roll 30 (refer to PIG. 4(D)). As described above, in a
state where the peeling tape PT tightly f£its along the
outer peripheral surface of the £irst roll 30, a
subsequent peeling angle a2 which 1s determined by a
diameter of the roll {refer to FIG. 5(Z)) is maintained
and the protection sheet S is peeled off to the
opposite side end portion of the wafer W (refer'to FIG.
3). PIG. 5 illustrates a case where bumps B are formed
on the c¢ircuit plane of +the wafer W. When the
protection sheet S is 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
a2z. 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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Wien 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 novenent, but at this point, the

wi nding notor M2 is kept in the stopped state. Therefore, a bent
portion is forned at the peeling tape PT (refer to FIG 4(B)). [0030]
As shown in FIG 4(C), when the bent portion forned on the peeling
tape PT is inserted into the aperture C, an initial peeling angle al
is formed. Steps of FIG 4(A) to (C) may be repeated 2 or 3 tinmes in
order that thBifthrefaPepBel LA§Tany éhgl waferelk-abEyeprorhes. there 1is
When the initial ﬁeeling angle al is fornmed, the nmotor M is_driven

so that the pB8l PREPt PethT YRERE IV 13 tRESM A ofF dut StaFhsD iR dhe
Sbove. Cin a SERLELRCPESHHRT o Ront apdtive 1 i i 1TE SRe TRt
outer pert gy S/ 36,01 108 Yot LodO R USROG B
oppbbi te o) doasqige Aot o) PEEEEEAN GHpEER: Pnby REEKE o el 1

ilTustrates achagfear@roWMs Rodr QP%QEEEQ Ofh il 6 Lidudlitlo RIrRNG 2t
the wafer W When the protection sheet S is provided on the bunps B,

an adhesive At@%itSt kR@naRDRGekRE SRUERS B iaS thdln @d a2l a3 dUPRRIch
side thereof by the subsequent peeling angle a2. Onng to the action,

t he adhesi ve AsCahebevgfad etk Opéeldd aostat ehaf iheitaglSipeel iy tEmyle
protection sheet S wthout being left on the wafer W Even when

there is no bumsp tiet hestaf erudfah peel | agdofthe ssebaegeentit gddeding
initial peeling angle al. Thus, even if the subsequent peeling angle
a2 becones snanigde t&frer hdhieni péalipecdfngisgngfeanted shimgssa lower
generating cracks or the like on the wafer Wis not applied. This is
due to the fadnffHgncewdsn & BAar stocHeparate hFRagkat erndher ilake.
such as the wafer is _peeled off, the initial, peeling angle is the

nost crucial GH@Pandlenh@relisSEtrntlpeEl P ngP By kAR R&AT (e cured in
peeling-off is started has a |lower influence as a factor to generate
cracks or the 3 k”é?l_tﬁf?e]n,sY% B oPEEEGN %efr‘gnmﬁﬁﬁhwﬁ§§_rbéé1y?°uit
V- CUred 10 Sl bl eRhcByhBsPiehethg bobitibipe geter cirour

(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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[ 0031] 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 including the bunps B thereon is peeled off,
the initial peeling-off is performed at the |arge 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 angle a2

whi ch is madeThuFat ithg yaghariee. A TRESSTLIRG Af0ag vEh@ oumpsi g 1is

anong the bunps B is subjected to peeling?force by which the adhesive
A is pulled ostbigched tocmestinghFohins AY Whiscthry adbeeivaelndfer
W sur f ace. Therﬁgéa %%ﬁis possjble to p dhesi ve A of

f

rqﬁgpt the a t he
protection sh&88 & TG SNy SURF Rt IRY [IFssitly abovepg
descri bed abo t he_best. arrangenent, thqod and . the |ike far
carryi ng out ¥§8 p¥aE8ht T nvd igﬁ'havgggggﬁwbiséﬁosga iRCi§PLle to

f orgoi ng descr.ipt.ion. VAT e prese i i IS | LMt ed
to the above.ﬁkebeg@ exw%ééesa%?héﬁdﬁétﬁéep %gg%Fggﬁéeﬁ g%% ﬁasrﬁgEn

mai nly i'|USt&%h§9“§?§|§§8§5ipﬁg ﬁ@m$§_§pecific enbodi nents, it is

possi bl e for ones s n the art’, if necessary, to add various
nmodi fications to shapgzzposition, disposition or the like with
respect to the above-descri bed enbodi nents w thout departing fromthe
scope of the technigeal degdeaibed abpeel ehetl e spr esatindemeantt,i @Rthod

10033] and the like for carrying out the present invention
have been disclosed din 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, 1if necessary, to add wvarious modifications to
shape, positlon, disposition or the 1like 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 £f£irst roll
30 is arranged so as to perform peeling-off from the
initial peeling-cff to the completion of the peeling-

off, maintaining a state of being in contact with the

wafer surface, but the present invention is noet limited
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For instance, in the enbodinment, the first roll 30 is arranged so as
to performpeeling-off fromthe initial peeling-off to the conpletion
of the peeling-off, maintaining a state of being in contact wth the
waf er surface, but the present invention is not limted to it.For
instance, it is possible to performpeeling-off as shown in FIG 6
through FIG 8. That is, in the initial peeling-off, the piston rod
36 of the cylinder 35 is extended to hold a relative di stance between
the peeling head 22 and_the peeling table 11 such that the peeling
tape PT is prEselt and BOARdednEbanfe. upper i d@dssddler the pAgform
portion of the grptection sheet Swith_the first roll 30. Meanwhil e,
during the tiRechEROeRdf t A8 SHOFRaliHelt§ ngbofthroyap dti%n &ind That

t ot al [ i -of f | et t ti i i | d

Lo el L LR e b €1 B Y SHRE S Ba SR o ey o
id f th f T. it i i hl to f t he.,

S e auay 1 OBAEABIEL: s TSuddndds RESHILR o ST R4 st ance

et ey ol oneb BBk b0 ERRS T AL LY Bhke ol ING OB 1y

a state rightohef oLgat htﬁesbééfinéh’é‘a?é!lb'?dﬁé gf‘ebﬁ?grhﬂﬁanﬁdéhf%o

the peeling head 22 and the first“rollT 30 can be he at a position

lifted fromthgewahgpeM s8i88 t0asepabat etheonehhe gb@@io& dhe the
subsequent peeling angle a2 (refer to FIG 6, FIG B(E)) is forned by

this rel ati veptlbséatiten oshéde bi kethl fha FHakte eblomidnt.al Meagwhhige,
angle a2, the peeling table 11 is noved rightwards while a notor M
is driven. Thugurihg pibeecttiiore shestweern s the initial 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.
f0034] ,
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 rell 30 can be held at a position
lifted from the wafer W so as to separate from the
sheet 5. The subsequent peeling angle a2 (refer to
FIG. 6, FIG. 8(E))} is formed by this relative 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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conpletely peeled off fromthe surface of the wafer W(refer to FIG
7). [0035] In peeling-off according to the subsequent peeling
angle a2, the stress of generating cracks or the |ike on the wafer W
is not applied associated with rel ease of the press force by the
first roll 30. When bunps are fornmed 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 anong the bunps is
pull ed out to the upper side nore strongly. Thus, it is possible to
peel of f the Mtotdeti dRleteret STHIShouttheenBrAtAGtLAR aBRestveSonishe
wafer W [00 en_such_a nodification is applied, conpared

36 Wh
to a case\Muﬁ%FE}ﬁF?ﬁ¥nE%?}%% ehtefram Iheesugdaser Af tihe prees W
force continupus [ d jo the wafer W a load to the wafer Wcan
be reduced. A@E%#%?hﬁ??%fégé%)MMen the protection sheet Sis stuck to
a fragile nmenber SLFQP{ﬁ%the wafer or the like and the protection
sheet is to be peel'e fromthe wafer W danages to the wafer W

can be prevented. Lgps7Leéfiﬁ€§ofgbogkgggﬁin&het%ylLﬂggr %ﬁbgaquent

arranged to

peeling angle a2, the stress of generating cracks or
the like on the wafer W 1s not applied associated with
release of the press force by the first roll 30. When
bumps are formed on the wafer c¢ircuit 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 wupper
side more strongly. Thus, it is possible to peel off
the protection sheet § without remaining the adhesive
on the wafer W.

[0036]

When such a modification is applied, compared to
d case where the protection sheet S is peeled off with
a press force continuousgly imparted to the wafer W, a
load to the wafer W can be reduced. Accordingly, even
when the protection sheet 8 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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adjust a position of the peeling head 22 in the vertical direction,
but a cylinder to nove the peeling table 11 in the vertical direction
may be provided at the side of the peeling table 11. Further, the
peeling tape PT is not limted to a continuous strip-shaped tape, but
a sheet-shaped tape can be used. In this case, it is possible to
comply with the nodification by providing wwth a supply unit for the
sheet - shaped peeling tape to the peeling head 22. [0038]

Mor eover, the peeljng head in the odinent is . not_limted to_ the
Pl ot rnt et iR "R " SR e e pCE T ag S oA 1 7 { 55 Baere
nmoved to be folded s s.to formithe initial .peeling angle, and..
T etverde: 178 EEeRR BiroCrldl M BUE aEviEhaBE o Mok Rs B2Eaing

t t ahl e. 0, i nitdal ¥ I
201 angerent ceibbe, R9CTR WAl e N QLI S R00:8001 8,8 g

are not i nour g §0ak Ner PERL | e DL ECLatE £ he IRt | ARGSRRRY 1 Rgl S

peeled off fromthe end port he peel 1 ng object suc

wafer Wor theahbker The swRsetipitePeebl 0 8BHLEnAGuEARHR8 p-shaped
determined within a range where the subsequent peeling anglé a2 is

smal | er than t&pe| Nivhital a peRkbgsRAPgLE Aapanddef beveiseasuchias thhe
adhesive or the like can be elimnated as nuch as possible. [0039]

Further, the peet| ngtobsepdsafbldetpednply appar ahes mecddidiatgohobirhe
present invention is not limted to the wafer W but can be al so
appl i ed to suphovidésgasvidel iang seipioly sheét ofox hethé kesheedmshhped

peeling object where a sheet or a filmis stuck. WHAT IS CLAIMED IS
peeling tape to the peeling head 22,

[0038]

Moreover, the peeling head 22 in the embodlment
is not limited +to the 1llustrated 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 § 1is
peeled off from the end portion of the peeling object
such as the wafer W or the 1like. The subseguent
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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1. A peeling apparatus conprising: a peeling table supporting
a peeling object on which a protection sheet is stuck; and a
sheet peeling unit disposed above the peeling table and provided to
be novable relatively along a surface of the peeling object, in which
the protection sheet can be peeled off in such a way that a peeling
tape paid out fromthe sheet peeling unit is bonded to the protection
sheet and the peeling tape is wound, wherein: sai d sheet
peeling unit includes a supply portion of the peeling tape, a w nding
portion of the peMEQR?%%pe and a peeling head positioned between the
supply portion and the w ndin ortion; wherein id peelin
head fol ds the peelﬁt‘?f'dﬂfeé:pe |t%“':g dP?%gﬁ‘%n PRI¢Rt er P hzgﬁeegieﬁ J'{‘gpe
at a position_gof an.end portiqon of_ sai eelin bj.ect and _forms_an
it peel | AEPAABFERT REERRRes bRty BTt BT o nkeBRg Phet LuPPace
of t_he peel | n?iﬂ?’cgﬁt to nﬁ@"@éf@r%ndﬁw rt?et 'aO.I{LoOfap}%."%ldf %lod%glch
peeling tape forns a subsequent peeling angle that 1s maliCer °t Ran

the initial pggkibag aggﬂggse%mgt her£by pasldndodf fripf sakd pflocsn?%'gen

sheet can be achi eved. peeling apparatus conprising: _
peeling tabl epsHpPREt bBfedt PASdF&10a OMAESE AN AVHiGR 8 sP@lekti on sheet
is stuck; and a sheet peeling unit disposed above the peeling

tabl e and provided to be novable relatively along a surface of the
peel i ng object, in which the protection sheet can be peeled off in
such a way that a peeling tape paid out fromthe sheet peeling unit
is bonded to the protection sheet and the peeling tape i s wound,
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wher ei n: said sheet peeling unit includes a supply portion of
the peeling tape, a first roll bonding the peeling tape to a surface
of the protection sheet, a second roll form ng an aperture between
the protection sheet and the second roll at a position where the
first roll is bonded to the protection sheet, and a wi nding portion
of said peeling tape; t he peeling tape between said first
roll and said second roll is parfial yclLaoseres and folded in a
direction to invert the peeling tape between the second roll and the
protection sheet, eampadiigngppiatisesmpdding:ni tial peeling angle; and

it is arranged that peeling-off of the protection sheet can be
performed w th saiapéelingtati®blppatting agiebsenjolsadt opediiting pangtion st isi S
smaller than the initial peeling angle, after the protection sheet is
peel ed of f attuslgiaddi niti al peeling angle. 3.A peeli ng apparat us
conpri si ng: a peeling table SU%DOI’tI ng a sem conduct or wafer
that includes bunpssheat neqkung@mttdlqpp%nd @vmtf@ofeelammtahlemndmmml%htomet
stuck on the circuit plane sheet peeling unit disposed
above the pe@}q"ﬁfg‘etr%laﬂl‘éehaﬁ@nﬁraowrfa@doﬁ%e B@ehrﬁgv%% ip evtagh YreIppotastivhg a
tape sti cki nghface of s emc nduct r wafei in whjch the ta e can
be peel ed of Eiehc%lﬁenpe&’ ?}‘?frh%l’tc & e Ptnagp? ’}5‘8 taRgi RFGORHT 9D e

\?\Bﬁﬁ& paﬁleir 2- Fz]éfﬁlgtunlltsmbb %%9 t6 T et Bfeoté[c 185 sﬁgeq a:[nlaet %%Lﬁnnggtapg he v».round
wherein:
said sheet 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 said folded peeling tape forms a
subsequent peeling angle that is smaller than the initial peeling angle and thereby

peeling-off of said protection sheet can be achieved.

2. A peeling apparatus comprising:

a peeling table supporting a peeling object on which a protection sheet is
stuck; and

a sheet peeling unit disposed above the peeling table and provided to be
movable relatively along a surface of the peeling object, in which the protection
sheet can be peeled off in such a way that a peeling tape paid out from the sheet

peeling unit is bonded to the protection sheet and the peeling tape is wound,
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sai d sheet peeling unit includes a supply portion of the peeling
tape, a first roll bonding the peeling tape to a surface of the
protection sheet, a second roll form ng an aperture between the
protection sheet and the second roll at a position where the first
roll is bonded to the protection sheet, and a wi nding section of said
peel i ng tape; the peeling tape between said first roll and
sai d second Fkgktein:S partially | oosened and folded in a direction to
invert the peeling tape between the second roll and the protection

sheet, enabling t Os:fDEReARedlitighind inBlagts MGuEIgIpeiticANsE the peelingtthpe, a
protection sheet can be peeled off with said first roll at a

subsequent pgedtirfly bandhe thdpdeling taparb laesurfabanf teeprotictiorabhepe @l seognd
angle, after the protection sheet is peeled off at said initial

peel i ng angl ell fetmify peabemge reetwred the prdieaionashpetedridniye tseqpadirslloraded
to a protection sheet stuck on a surface of a peeling object so as to
peel of f sai goptiot edieieothesfimserolt dgnperdsi rig thh ereecivn 3@@‘[, lbohdi wWindinge
peeling tape to said protection sheet; forming an initial
peel i ng angl gottienofig#id besidigrigPs he peeling tape in a direction to
invert the peeling tape at a position of an_end portion, of the

peel i ng object:  the peelingaiapnbetieen seiddret 198, QQWI%FECP%KB} Brrsetialyn

gggﬂ ngr g;lngf ?()S%}r\]? a%(arf%fdgg ixg) fa d&rre]&io%etglillyegt ‘81%] p%glgnga%apes %é:t(\jwelerp %};[el s%!:ond

roll and the protection sheet, enabling to form an initial peeling angle; and
it is arranged that peeling-off of the protection sheet can be performed
with said first roll at a subsequent peeling angle that is smaller than the initial

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

3. A peeling apparatus comprising:

a peeling table supp'orting a semiconductor wafer that includes bumps on
a circuit plane thereof and a protection sheet stuck on the circuit plane; and

a sheet peeling unit disposed above the peeling table and provided to be
movable relatively along a tape sticking face of said semiconductor wafer, in
which the tape can be peeled off in such a way that a peeling tape paid out from
the sheet peeling unit is bonded to the tape 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 protection sheet, a second
roll forming an aperture between the protection sheet and the second roll at a
position where the first roll is bonded to the protection sheet, and a winding

section of said peeling tape;
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peeling off said protection sheet while maintaining a subsequent
peeling angle that is smaller than said initial peeling angle. 5. A
peeling nmethod, in which a protection sheet is stuck on a circuit

pl ane of a sem conductor wafer having bunps forned thereon and a
peeling tape is stuck to the protection sheet to peel off, conprising
the steps of: bonding said peeling tape to a position of an end

portion of the waf @k peeling tape BeVdedisha fiRerdtesld S8 taRed Wit & ﬁa@ﬁﬂ}pn
force at a pay-out side in a direction opposite to a w nding

direction, whdsenadl 43di folc@RE hakietifoOfo ihiit BREJEREE tadP Betwiees HEPRBSRU;
formng an initial peeling angle through gradually paying out the

peel i ng t aperalt ardl aayrdettioishert tlePalflBizat d&h & Sitae kedind ahglodaridhe

peeling tape in a direction to invert the peeling tape; then

wi ndi ng t he peel i nijetpaqectain shastctah bk tpealkd pHelitnspidfiglteoll at padkeqieht an

end portion of the protection sheet; and subsequently, peel i ng

of f sai d propedingomghhthet iasmalles thaetganitiab pedlingangleg lafert thatprotsction

smaller than the initial peeling angle by w nding said fol ded part.
sheet is peeled off at said initial peeling angle.

4. A peeling method in which a peeling tape is bonded to a protection sheet
stuck on a surface of a peeling object so as to peel off said protection sheet
comprising the steps of:

bonding the peeling tape to said protection sheet;

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

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

peeling off said protection sheet while maintaining a subsequent peeling

angle that is smaller than said initial peeling angle.

5. A peeling method, in which a protection sheet is stuck on a circuit plane
of a semiconductor wafer having bumps formed thereon and a peeling tape is
stuck to the protection sheet to peel off, 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 a pay-out side in a
direction opposite to a winding direction, while winding operation of the peeling

tape is suspended;
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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 said initial peeling angle to peel off an end
portion of the protection sheet; and subsequently,

peeling off said protection sheet at a subsequent peeling angle that is

smaller than the initial peeling angle by winding said folded part.
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