
METHOD AND APPARATUS FOR CUTTING ADHESIVE TAPE  BACKGROUND OF THE INVENTION
(1) Field of the Invention 5 The present invention relates to a method and
an apparatus for  cutting an adhesive tape into a circular shape. More
particularly, the  present invention relates to a method and an apparatus
for cutting an  adhesive tape joined to a ring frame which is mounted at
the time of dicing  a semiconductor wafer. 10 (2) Description of the
Related Art Generally, a surface protective tape is preliminarily joined to
the  surface of a semiconductor wafer (hereinafter, simply referred to as a
wafer),  which has been subjected to a pattern forming process, and part of
the 15 surface protective tape, which protrudes from the outer
circumference of the  wafer is cut out along the outer peripheral edge of
the wafer. In a state  where the whole surface of the wafer is protected
with the surface protective  tape, a wafer back-side polishing process is
performed on the back side of  the wafer which is put upside down. After
that, an adhesive tape for dicing 20 is joined to the back side of the
wafer on which the wafer back-side polishing  process has been completed
and is integrated with a ring frame for a chip  dicing process. At this
time, the adhesive tape is joined to the ring frame  and is cut in a
circular shape by making a cutter come into contact with the  adhesive tape
joined to the ring frame and revolve once around the center of 25 the ring
frame as a base point (see, for example, JP-A 11-3876 (1999)).  



1 However, as also described in JP-A 11-3876 (1999), since the  adhesive
tape for dicing is cut while pressing the cutter against the ring  frame,
the path of cutting by the cutter remains in the face of the ring frame.
Consequently, even when the ring frame is made of, for example, metal or 5
resin, after repetitive use, at the time of cutting, the cutter enters the
cutting path of the cutter, formed during the past cutting operations. As a
result, there is a case such that the course of the cutter is forcedly
changed  and a cutting start point and a cutting end point do not coincide
with each  other. In such a case, the adhesive tape remains in a whisker
shape. 10 When remained adhesive tapes are stacked, the thickness of the
adhesive  tapes increases in the portion and it may cause a problem in
following  processes such as a process of separating the protective tape
from the  surface of the wafer and a wafer process such as a dicing
process. In the technique disclosed in JP-A 11-3876 (1999), a needle member
15 is used as the cutter for cutting the adhesive tape so that the cutting
path  does not remain in the ring frame so much. Therefore, the ring frame
can  be used a plurality of times. In recent years, however, as the
diameter of a  wafer increases and the thickness of the wafer decreases,
there is a trend  that the thickness of the adhesive tape for dicing
increases and the rigidity  20 of the adhesive tape increases.
Consequently, it is difficult for the needle-shaped cutter as described in
JP-A 11-3876 (1999) to cut the adhesive  tape so that the cutting start
point and the cutting end point meet are made  coincide with each other. In
the case of using a knife-shaped cutter or a  



round-blade cutter which has been conventionally used, the cutter enters 25
the cutting path formed in the past cutting operations at the time of
cutting  2 as described above. It becomes difficult to accurately cut the
adhesive tape  in a circular shape and, in some cases, the adhesive tape
remains in a  whisker shape at the cutting start point and the cutting end
point. 5 SUMMARY OF THE INVENTION The present invention is made in view of
the above circumstances  and its object is to provide an adhesive tape
cutting method and an adhesive  tape cutting apparatus capable of cutting
an adhesive tape so that a cutting  start point and a cutting end point in
a cutting path of a cutter coincide with 10 each other even when a
conventionally-used knife-shaped or round-blade  cutter is used. In order
to achieve the above object, the present invention employs  the following
configuration: A method of making a cutter revolve along a circumference of
a circle  15 having an optional size to out an adhesive tape into a
circular shape of a  predetermined size, the method comprising the step of:
making the cutter revolve while being tilted to an inner  circumference
side in the revolving direction, and making a cutting start  point and a
cutting end point in a cutting path of the cutter coincide with  20 each
other. According to the method of the present invention, by making the
cutter revolve while being tilted to the inner circumference side of the  



circumference, the contact portion between the cutter and the adhesive tape
becomes large at the time of cutting. Consequently, the cutter does not 25
enter a cutting path of the cutter formed by the preceding cutting
operations  3 so that the cutting start point and the cutting end point in
the cutting path  of the cutter can coincide with each other. To be
specific, even in the case of  cutting the adhesive tape into a circular
shape, a whisker shaped residue  which generates due to a positional
deviation between the cutting start 5 point and the cutting end point does
not occur, and the adhesive tape can be  reliably cut into a circular
shape. In the method according to the present invention, the adhesive tape
is cut into a circular shape by making the cutter revolve while making the
cutter come into contact with a ring frame on which a semiconductor wafer
10 is mounted by the adhesive tape. According to this method, the adhesive
tape is cut into a circular  shape by making the cutter revolve while
making the cutter come into  contact with the surface of the ring frame, so
that a process of integrating  the semiconductor wafer with the ring frame
can be performed by a series of  15 operations. Preferably, an angle of the
cutter tilted to the inner circumference  side in the revolting direction
is set in, for example, a range from 80 to 90  from an imaginary line
extending in a radial direction from the center of a  semiconductor wafer.
Also preferably, a revolving speed of the cutter is set  20 in, for
example, a range from 30 to 300 mm/s. 



In order to achieve the above object, the present invention also  employs
the following configuration: An apparatus for cutting an adhesive tape into
a circular shape of an  optional size, the apparatus comprising: 25 a
cutter for cutting the adhesive tape while revolving along a  4
circumference of an optional size; a rotating mechanism for revolving the
cutter; an angle adjusting mechanism capable of adjusting an angle of the
cutter so as to be tilted to an inner circumference side in the revolving 5
direction at the time of revolving the cutter along the optional
circumference  by the rotating mechanism; and a lifting mechanism for
moving the cutter in a vertical direction. In the apparatus according to
the present invention, for example, in  the case of cutting, into a
circular shape, the adhesive tape joined to the ring  10 frame on which a
wafer is mounted, the cutting start point and the cutting end point can be
made coincide with each other. Thus, the adhesive tape  can be cut without
a whisker-shaped residue in the cut adhesive-tape.  Preferably, the
rotating mechanism of the apparatus according to the present invention
includes a plurality of arms each radially extending  15 from the axis of
rotation at equal intervals, one of the arms has the cutter,  and another
arm has, at its tip end, a roller which comes into contact with  and
supports a non-adhesive face of the adhesive tape while rotating. With this
configuration, at the time of cutting an adhesive tape, for  



example, the ring frame to which the adhesive tape is joined can be
reliably  20 supported, rattles and the like of the ring frame can be
suppressed at the time of cutting the adhesive tape, and the adhesive tape
can be cut with  good precision. The angle adjusting mechanism of the
apparatus according to the  present invention includes: a supporting member
for supporting the cutter  25 to the arm; and a block having an inclined
angle for fixing the supporting  5 member to the arm. With the
configuration, the cutter angle adjustment is  facilitated. In the
apparatus according to the present invention, preferably, the  angle
adjusting mechanism has a spring member for pressing the cutter 5 against
the adhesive tape. With this configuration, the spring member can press the
cutter  against the non-adhesive face of the adhesive tape and, also,
absorb  micro-vibrations in the vertical direction of the cutter at the
time of cutting  the adhesive tape. 10 In the apparatus according to the
present invention, preferably, the  cutter is a round-blade cutter. With
this configuration, since the cutter is a round-blade cutter, the  pressing
force at the time of cutting is high. Consequently, even an  adhesive tape,
which is thick and has high rigidity, can be cut with 15 reliability. BRIEF
DESCRIPTION OF THE DRAWINGS 



For the purpose of illustrating the invention, there are shown in the
drawings several forms which are presently preferred, it being understood,
20 however, that the invention is not limited to the precise arrangement
and  instrumentalities shown. Fig. 1 is a schematic side view showing a
main part of an adhesive  tape cutting apparatus according to the present
invention; Fig. 2 is a schematic front view showing a main part of the
adhesive  25 tape cutting apparatus according to the present invention; and
6 Fig. 3 is a schematic plan view showing a main part of the adhesive  tape
cutting apparatus according to the present invention. DESCRIPTION OF THE
PREFERRED EMBODIMENTS 5 An embodiment of the present invention will be
described below  with reference to the drawings. Figs. 1, 2 and 3 are a
schematic side view, a schematic front view  and a schematic plan view,
respectively, of an adhesive tape cutting  apparatus according to the
present invention. In the following description 10 of the embodiment, a
method of cutting an adhesive tape joined to a ring  frame on which a wafer
is mounted will be described as an example.  However, the present invention
is not limited to the following embodiment. An adhesive tape cutting
apparatus 1 according to the embodiment  comprises, as shown in the
schematic side view of Fig. 1, a frame 2 of an  15 adhesive tape adhering
apparatus or the like on which the apparatus 1 is  provided, a guide 3
fixed to the frame 2, and a lifting frame 4 as a 



component of a lifting mechanism supported to the guide 3 so as to be
movable in a vertical direction. The lifting frame 4 includes a rotating
mechanism A for revolving a cutter 8 which cuts an adhesive tape 7. 20 The
rotating mechanism A includes the cutter 8 for cutting the  adhesive tape 7
at one end, a rotary arm 9 having a roller 10 which supports  a ring frame
11 to which the adhesive tape 7 is joined at the other end, a  rotary shaft
6 to which the rotary arm 9 is fixed, and a motor 5 coupled to  the rotary
shaft 6 and provided on the lifting frame 4 which rotates the 25 rotary arm
9. 7 Although the cutter 8 may have a knife shape or a round-blade  shape,
the round-blade shape is preferable. With this shape, even in the  case
where the adhesive tape 7 is thick and has high rigidity, the cutter 8  can
be pressed against the ring frame 11 with a high pressing force. Also 5 in
the case where the cutter 8 is pressed against the ring frame 11 with a
high pressing force as described above, the adhesive tape 7 can be cut with
reliability by rotating the cutter 8 being in contact with the ring frame
11.  The cutter 8 is provided on a supporting member 14 so that the cutter
8 is  tilted toward an inner circumferential side in the rotating direction
when 10 rotated by the rotating mechanism A. The supporting member 14 is
attached to the rotary arm 9 via an angle adjusting mechanism B so that
the edge of the cutter can be adjusted at an optional angle. Since the
cutter  8 is attached so as to tilt toward the inner circumferential side
in the  rotating direction and cuts the adhesive tape 7 in a circular
shape, the 



15 cutting path of the cutter 8 does not become a linear path corresponding
to  the thickness of the cutter 8, but becomes a wide path. Therefore, even
after the cutting operation is repeated plural times, the edge of the
cutter 8  does not fit in the path formed by the preceding cutting
operations, the  cutting path does not fluctuate, and the cutting start
point and the cutting  20 end point coincide with each other. As shown in
Fig. 3 in an enlarged manner, the angle adjusting  mechanism B in the
embodiment for adjusting the cutter 8 at an optional  angle so that the
cutter 8 tilts toward the inner circumference side is a  mechanism for
sandwiching the supporting member 14 in the rotary arm 9 25 via inclination
blocks 13a, 13b inclined at an optional angle and fixing it by  8 a screw
12 at the time of fixing the supporting member 14 to the rotary arm  9.
With this mechanism, the angle is adjusted so that the cutter 8 is
inclined toward the inner circumferential side in the rotating direction of
the rotary arm 9. As the angle adjusting mechanism B, except for using 5
the inclination blocks 13a, 13b, an inclined portion can be formed in the
supporting member 14 for the cutter 8. A shaft member 15 is provided on the
side opposite to the cutter 8, of  the supporting member 14 for supporting
the cutter 8, and a spring member  16 is provided on the end of the shaft
member 15. The spring member 16 10 presses the cutter 8 at the other end
against the non-adhesive face of the  adhesive tape 7 and absorbs micro
vibrations in the vertical direction of the  cutter 8 at the time of
cutting the adhesive tape 7. Therefore, the adhesive  



tape 7 can be cut reliably and accurately by the cutter S. As shown in Fig.
3, the rotary shaft 6 is provided with arm members  15 17a, 17b having
rollers 18a, 18b at their tip ends, respectively. Preferably,  the arm
members 17a, 17b are disposed at an open angle 0 of 120 around  the rotary
shaft 6 as a center to support the ring frame 11 by three points of  the
arm members 17a, 17b and the roller 10 provided on the other end of the
rotary arm 9. With this configuration, the ring frame 11 to which the 20
adhesive tape 7 is joined can be supported reliably at the time of cutting
the  adhesive tape 7, and the adhesive tape 7 can be cut while suppressing
rattles and the like of the ring frame 11 at the time of cutting. The arm
members 17a, 17b are not shown in Figs. 1 and 2. A method of cutting the
adhesive tape 7 by the apparatus 1  25 constructed as described above will
now be described. 9 First, the supporting member 14 to which the cutter 8
is attached is  fixed to the rotary arm 9 by using the inclination blocks
13a, 13b arranged  at a predetermined inclination angle. It is preferable
to attach the cutter 8  so as to tilt to the inner circumference side at an
angle of 90 to 80 from the 5 rotation axis of the rotary arm 9. In other
words, the cutter 9 is inclined in  a range of 90 to 80 from an imaginary
line X extended from the center of  the wafer. Next, the lifting frame 4 is
moved upward until the cutter 8 and the  rollers 10, 18a, 18b come into
contact with the ring frame 11 on which a 10 wafer to which an adhesive
tape is joined is mounted and which is  



integrated with the wafer. While making the cutter 8 come into contact
with the ring frame 11, the rotary arm 9 is rotated once at a predetermined
rotation speed, thereby cutting the adhesive tape 7 joined to the ring
frame  11 into a circular shape. In such a manner, the adhesive tape 7 can
be cut 15 so that the cutting start point and the cutting end point of the
cutter 8  coincide with each other. Herein, preferable rotating speed of
the rotary  arm 9 is set in a range from 30 to 300 mm/s. In such a manner,
even an  adhesive tape having large thickness and high rigidity adapted to
a wafer  whose diameter is increasing and whose thickness is decreasing in
recent  20 years can be cut. According to the present invention, as
described above, the cutter 8  is attached while adjusting the angle so
that the cutter 8 is tilted to the  inner circumferential side in the
rotating direction. By rotating the rotary  arm 9 once, a wide cutting path
is obtained. Thus, without being 25 influenced by cutting paths formed by
previous cutting operations, the  10 cutting start point and the cutting
end point can be made coincide with each  other. Consequently, generation
of a whisker-shaped residue after cutting  the adhesive tape can be
suppressed. The adhesive tape cutting apparatus 1 according to the present
5 invention can be applied to an apparatus for joining an adhesive tape for
dicing which is generally used. Although the case of moving the cutter 8
upward to cut the adhesive tape while coming into contact with the under
side of the ring frame has been described as an example in the foregoing  



embodiment, the adhesive tape cutting apparatus according to the present 10
invention is not limited to this embodiment. It is also possible to move
the  cutter 8 downward from above the ring frame and cut the adhesive tape
while allowing the cutter to come into contact with the top side of the
ring  frame. The present invention may be embodied in other specific forms
15 without departing from the spirit or essential attributes thereof and,
accordingly, reference should be made to the appended claims, rather than
to the foregoing specification, as indicating the scope of the invention.
11 What is claimed is: 1. An apparatus for cutting an adhesive tape into a
circular shape  of an optional size, the apparatus comprising: a cutter for
cutting the adhesive tape while revolving along a 5 circumference of an
optional size, the cutter having a leading cutter portion  leading a
trailing cutter portion while the cutter revolves along the  circumference
of the optional size; a rotating mechanism for revolving the cutter; an
angle adjusting mechanism for adjusting an angle of the cutter so  10 that
the leading cutter portion is oriented toward an axis of rotation while
the trailing cutter portion is oriented away from the axis of rotation
relative  to an imaginary line at which a longitudinal axis intersects a
turn radial  axis in a traveling direction of the cutter; a lifting
mechanism for moving the cutter in a vertical direction; and  



15 a supporting member disposed between a pair of arm pieces, the  cutter
being operably connected to the supporting member, wherein the cutter is
oriented perpendicularly to the adhesive tape  along an imaginary adhesive
tape axis and perpendicularly to the imaginary  radial line while the
leading cutter portion is oriented toward the axis of 20 rotation at a
leading acute cutting angle portion relative to the imaginary  line and the
trailing cutter portion is oriented away from the axis of rotation  at a
trailing obtuse cutting angle portion relative to an imaginary radial
line, wherein the rotating mechanism includes a plurality of arms, each  25
arm radially extending from the axis of rotation at equal intervals, 12
wherein one of the arms has the cutter, the one arm having the  cutter
including the pair of arm pieces extending parallel to one another in a
disposed apart relationship, and wherein the angle adjusting mechanism
includes a first inclination  5 block and a second inclination block, the
supporting member being disposed  between and in contact with the first and
second inclination blocks, respective ones of the first and second
inclination blocks being disposed  between and in contact with respective
ones of the pair of arm pieces.  10 2. The apparatus according to claim 1,
wherein another arm has, at its tip end, a roller which comes into contact
with and supports a nonadhesive face of the adhesive tape while rotating.
3. The apparatus according to claim 1, wherein the angle 



15 adjusting mechanism includes: the supporting member for supporting the
cutter to the arm; and  the first and second inclination blocks having an
inclined angle for  fixing the supporting member to the arm. 20 4. The
apparatus according to claim 3, wherein the angle adjusting mechanism has a
spring member for pressing  the cutter against the adhesive tape. 5. The
apparatus according to claim 1, wherein  25 the cutter is a round-blade
cutter. 13 6. The apparatus according to claim 1, wherein the angle
adjusting  mechanism includes a screw operative for fixing the supporting
member  between the first and second inclination blocks. 14 


