
DESCRIPTION SHEET PEELING APPARATUS AND SHEET PEELING METHOD
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 (hereinafter, simply referred to as "wafer") is
subjected to grinding process to make an ultra-thin semiconductor
wafer, a protection sheet is generally 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  arrangement that a plurality of rolls
are combined 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
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 OP
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 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 in such a way that an initial peeling angle al
is an angle in the vicinity of 180 degrees, and thereby peeling-off
can be performed with no stress incurred to the wafer W, while the
protection sheet S is 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 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] 



[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  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 bumps or the like. [0008]
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 winding 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 forms an initial peeling
angle that fits a peeling direction along the surface of the peeling
object, meanwhile winding operation of the folded peeling tape forms
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 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; 



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        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,  



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 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 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.  



set when the peeling head sticks the 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, the relative
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 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 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 is
smaller than the initial peeling angle. [0015] 



Still further, in the sheet peeling method, the peeling object may be
a semiconductor wafer and the  sheet may be a protection sheet to
protect a surface of the semiconductor wafer. [0016]        Still
furthermore, a sheet peeling method according to the present
invention may be arranged so that a sheet is 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]         The peeling
method may adopt a method in which the peeling head, in a state of
maintaining a relative 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 is 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  force to the peeling object until the peeling-off
is completed. Accordingly, compared to a case where the sheet is
peeled off with the press force continuously imparted to the peeling
object, a load to the 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 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] 



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 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 a 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) is an enlarged sectional view illustrating a state after the
completion of sheet peeling off.  EXPLANATION OF CODES [0021] 10sheet
peeling apparatus 11peeling table 



12sheet peeling unit 22peeling head 24cylinder (distance adjusting
unit) semiconductor wafer (peeling object) protection sheet PTpeeling
tape alinitial peeling angle a2subsequent 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 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.  [0023]
The wafer W is supported, not limited in particular though, by a ring
frame RF via a mount tape MT and a die bonding sheet DS and a
protection sheet S is stuck 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 in 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
positioned 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  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 cylinder 24 as a distance
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 M1 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 rotationally driven in a direction of winding the winding
roll 21. The support roll 20 is connected to an output shaft of a
motor 143, 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  body 22A; a first roll 30 that is supported by the head body
22A and bonds the peeling tape PT imparting a predetermined press
force to a upper face of the end portion of the protection sheet S; a
second roll 31 provided closely at the side of the first roll 30 with
a space through which the peeling tape 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 later, is formed. Moreover, the third roll 32 serves as
a guiding toll to guide the peeling tape PT. 



[0027]        The cylinder 24 composing 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 from the 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 maintain a  relative
distance 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
S with the first roll 30. [0028]        Next/ 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), the peeling head 22 is lowered to bond the lowest part
of the first roll 30 and an 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
portion is formed at the peeling tape PT (refer to FIG. 4(B)). [0030]
As shown in FIG. 4(C), when the bent portion formed 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 times in
order that the initial peeling angle al is reliably formed.
When the initial peeling angle al is formed, the motor Ml 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 is 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 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 a2. Owing to the action,
the adhesive A can be peeled off in a state of being stuck on the
protection sheet S  without being left on the wafer W. Even when
there is no bump on the wafer W, a peeling-off is started at the
initial peeling angle al. Thus, even if the subsequent peeling angle
a2 becomes smaller than the initial peeling angle al, stress
generating cracks or the like on the wafer W is not applied. 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.  Thus, the adhesive A existing
among the bumps B is subjected to peeling force by which the adhesive
A is pulled out to a direction substantially directly above the wafer
W surface. Thereby, it is possible to prevent the adhesive A of the
protection sheet S from remaining among the bumps B. [0032]        As
described above, the best arrangement, method and the like for
carrying out the present invention have been disclosed in 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 various
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  to it.For
instance, it is possible to perform peeling-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 distance between
the peeling head 22 and the peeling table 11 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 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. [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 lift
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 relative distance or the like. In a state of maintaining the
angle a2, the peeling table 11 is moved rightwards while a motor  Ml
is driven.Thus, the protection sheet S is 



completely peeled off from the 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 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  



adjust a position of the peeling head 22 in the vertical direction,
but a cylinder to move 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 limited 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
illustrated 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 like. The subsequent peeling angle a2 can be
determined within a range where the subsequent peeling angle a2 is
smaller than the initial peeling angle al and leftovers such as the
adhesive or the like can be eliminated as much as possible.  [0039]
Further, the peeling object of the peeling apparatus according to the
present invention is not limited to the wafer W, but can be also
applied to such cases as peeling off a sheet or the like from the
peeling object where a sheet or a film is stuck.  WHAT IS CLAIMED IS 



1. 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, 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, 



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 portion
of said peeling tape;         the peeling tape between said first
roll and said second roll is partially loosened and folded in a
direction to invert the peeling tape between the second 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 supporting 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;         the peeling tape between said first roll and
said second roll is partially loosened and folded in a direction to
invert the peeling tape between the second roll and the protection
sheet, enabling to form an initial peeling angle; and        the
protection sheet can be peeled off 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.  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 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 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;
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. 




