TAPE AFFIXING APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a tape affixing
apparatus that affixes a tape to a ring frame and a wafer.

Description of the Related Art

There is a tape affixing apparatus that affixes a
circular dicing tape to a ring frame having a circular
opening and thereby closes the opening, affixes a wafer
to the dicing tape in the opening part, and thereby
integrates the ring frame and the wafer with each other
by the dicing tape (see Japanese Patent Laid-Open No.

2011-086687, for example).

SUMMARY OF THE INVENTION

The above-described tape affixing apparatus uses a
tape unit integrated with circular dicing tapes by
arranging and affixing the circular dicing tapes at equal
intervals in a longitudinal direction of a band-shaped
sheet. The tape unit is wound in a roll shape around a
roll tube with the dicing tape side on the inside. 1In a
state in which a supporting cylinder of the tape affixing

apparatus is fitted with the roll tube of the tape unit



in a roll shape, the sheet is gripped and extracted from
an outer circumferential end of the rolled tape, and an
end of a dicing tape is peeled off from the sheet while
the sheet is bent by pressing a peeling plate against the
sheet with the sheet side on the inside. Then, the end of
the dicing tape peeled off from the sheet is positioned
on the ring frame. The end of the dicing tape is affixed
to the ring frame by pressing the dicing tape against the
ring frame by a rolling roller. Further, the dicing tape
is pressed by the roller while the sheet is peeled off.
The dicing tape is thus affixed to affixing surfaces,
that is, an upper surface of the wafer and an upper
surface of the ring frame.

Here, the dicing tape is peeled off from the sheet
at a height position of an edge of the peeling plate
pressed against the sheet. Thus, the peeling plate is
preferably close to the affixing surfaces in order to
prevent entry of dust and air bubbles between the
affixing surfaces of the ring frame and the wafer and the
dicing tape.

However, when the peeling plate is brought close to
the affixing surfaces, a gap is formed between the edge
of the peeling plate and a side surface of the roller.

The gap causes a slack in the dicing tape. The tension of



the dicing tape affixed to the ring frame and the wafer
is therefore not uniform. That is, a tension at a start
of affixing the dicing tape is low, and thereafter a
uniform tension is generated. Thus, the tension as a
whole is not uniform. In addition, depending on the kind
of the dicing tape, a wrinkle occurs between the ring
frame and the wafer. In addition, when the tension of the
affixed dicing tape is not uniform, chips come into
contact with each other and chipping occurs at a time of
division of the wafer or the like.

It is accordingly an object of the present
invention to provide a tape affixing apparatus that
affixes a dicing tape to a ring frame and a wafer such
that the tension of the dicing tape affixed is uniform.

In accordance with an aspect of the present
invention, there is provided a tape affixing apparatus
for integrating a ring frame and a wafer disposed in an
opening of the ring frame by a dicing tape by peeling off
the dicing tape from a band-shaped sheet of a band-shaped
tape unit formed by arranging and affixing circular
dicing tapes in a longitudinal direction of the sheet,
and affixing the dicing tape to the ring frame and the
wafer, the tape affixing apparatus including: holding

means including a ring frame holding portion holding the



ring frame and a wafer holding portion holding the wafer
within the opening of the ring frame; a feeding unit
configured to feed the tape unit by rotating in a state
of sandwiching the tape unit; a winding unit configured
to wind the sheet by rotating in a state of sandwiching
the sheet from which the dicing tape is peeled off; a
peeling plate configured to be brought into contact with
the sheet between the feeding unit and the winding unit,
and peel the dicing tape off from the sheet by bending
the tape unit with the sheet on an inside; an affixing
roller configured to affix the dicing tape peeled off
from the sheet to the ring frame and the wafer while
pressing the dicing tape against the ring frame and the
wafer; and an air nozzle configured to blow air so as to
make the dicing tape peeled off from the sheet conform to
the affixing roller; the tape unit passing through a gap
between an end portion of the peeling plate and a side
surface of the affixing roller, the dicing tape peeled
off at the end portion of the peeling plate being made to
conform to the side surface of the affixing roller by the
air blown from the air nozzle, and the dicing tape being
affixed to the ring frame and the wafer such that no
slack occurs in the dicing tape.

According to the tape affixing apparatus in



accordance with the present invention, the gap between
the end portion of the peeling plate and the side surface
of the affixing roller is reduced to a size only allowing
the tape unit to pass through, the dicing tape peeled off
from the sheet bent by the peeling plate is made to
conform to the side surface of the affixing roller by the
air blown from the air nozzle, and the dicing tape is
affixed to the ring frame and the wafer in a state of
conforming to the side surface of the affixing roller
such that no slack occurs in the dicing tape. The tension
of the affixed dicing tape can therefore be made uniform.
The above and other objects, features and
advantages of the present invention and the manner of
realizing them will become more apparent, and the
invention itself will best be understood from a study of
the following description and appended claim with
reference to the attached drawings showing a preferred

embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view depicting an example
of a tape unit wound in a roll shape;
FIG. 2 is a schematic sectional view depicting an

example of a configuration of a tape affixing apparatus;



FIG. 3 is a sectional view depicting a state in
which an affixing roller is set on standby at a position
slightly above a stop position at which a dicing tape is
affixed to a ring frame, and the dicing tape is made to
conform to a side surface of the affixing roller by
jetting air from an air nozzle;

FIG. 4 is a sectional view depicting a state in
which the dicing tape is being affixed to the ring frame
and a wafer;

FIG. 5 is a sectional view depicting a case where
the dicing tape is affixed to the ring frame and the
wafer in a state in which the inclination of a peeling
plate is increased more than conventional; and

FIG. 6 is a sectional view of assistance in
explaining a conventional problem in a state in which the
dicing tape is being affixed to the ring frame and the

wafer.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
A tape unit TU (having a thickness of 200 um, for
example) depicted in FIG. 1 has a structure in which a
band-shaped adhesive tape T5 and a band-shaped sheet T1
are laminated to each other. The adhesive tape T5 is, for

example, constituted of a base material T51 formed of a



polyolefin resin or the like and an adhesive layer T52 on
the base material T51. The sheet Tl (having a thickness
of 100 um, for example) is affixed to the adhesive layer
T52 side. The adhesive tape T5 depicted in the present
embodiment is precut in advance into a plurality of
circular shapes according to the diameter of a ring frame
F (see FIG. 2) to be affixed. A plurality of dicing tapes
T2 formed by precutting the adhesive tape T5 are affixed
to the sheet Tl at equal intervals in a longitudinal
direction (X-axis direction in FIG. 1) of the sheet TI1.
Incidentally, the material and the like of the adhesive
tape T5 and the sheet Tl are not particularly limited.

The tape unit TU in which the circular dicing tapes
T2 are arranged and affixed in the longitudinal direction
of the above-described band-shaped sheet Tl is wound in a
roll shape around a roll tube T3 with the dicing tapes T2
on the inside, as depicted in FIG. 1.

A tape affixing apparatus 1 depicted in FIG. 2 is
an apparatus for integrating a ring frame F and a wafer W
with each other by a dicing tape T2 depicted in FIG. 1.
The tape affixing apparatus 1 includes at least: holding
means 3 constituted of a ring frame holding portion 30
that holds the ring frame F and a wafer holding portion

31 that holds the wafer W within an opening of the ring



frame F; a feeding unit 2 that feeds the tape unit TU by
rotating in a state of sandwiching the tape unit TU; a
winding unit 4 that winds the sheet Tl by rotating in a
state of sandwiching the sheet Tl from which the dicing
tape T2 is peeled off; a peeling plate 50 that is brought
into contact with the sheet Tl between the feeding unit 2
and the winding unit 4, and peels the dicing tape T2 off
from the sheet Tl by bending the tape unit TU with the
sheet Tl on the inside; an affixing roller 60 that
affixes the dicing tape T2 peeled off from the sheet TI1
to the ring frame F and the wafer W while pressing the
dicing tape T2 against the ring frame F and the wafer W;
and an air nozzle 39 that blows air so as to make the
dicing tape T2 peeled off from the sheet Tl conform to
the affixing roller 60.

The tape affixing apparatus 1, for example,
includes first tape unit supporting means 11 and second
tape unit supporting means 12 supporting the tape unit TU
wound in a roll shape. The first tape unit supporting
means 11 and the second tape unit supporting means 12
have configurations similar to each other. The
configuration of the first tape unit supporting means 11
will therefore be described in the following.

The first tape unit supporting means 11 has a case



110 housing the tape unit TU. An opening 110a for passing
the tape unit TU is formed in a bottom wall of the case
110. End detecting units 111 that are formed by an
optical sensor or the like and detect an end of the tape
unit TU are arranged at edge portions of the opening 110a.

A supporting cylinder 113 fitted with the roll tube
T3 around which the tape unit TU is wound is provided
within the case 110. The supporting cylinder 113 can be
rotated about an axis in a Y-axis direction by rotating
means 114. Incidentally, a 1lid not depicted in the figure
which 1lid can be opened and closed is disposed on the
near side of the case 110 (near side of a paper plane in
the Y-axis direction).

A pair of guide rollers 14 is each disposed
immediately below the opening 110a of the case 110 of
each of the first tape unit supporting means 11 and the
second tape unit supporting means 12, so that the tape
unit TU drawn out from the case 110 can be guided toward
tape unit stretching means 17 depicted in FIG. 1.

In the illustrated example, a guide roller 15 that
guides the tape unit TU to the feeding unit 2 is disposed
in the vicinity of the guide rollers 14 on the second
tape unit supporting means 12 side.

The tape unit stretching means 17 includes: a



rotating mechanism 172 connected to a lower end of a
supporting member 171; an arm portion 173 connected to
the rotating mechanism 172; a tape unit sandwiching unit
174 formed by a clamp or the like and disposed at an end
of the arm portion 173; and a slide mechanism 175 that
slidingly moves the supporting member 171 in an X-axis
direction. The tape unit sandwiching unit 174 can
sandwich both ends in the Y-axis direction of an end
portion of the tape unit TU.

The rotating mechanism 172 can be rotated in a
clockwise direction or a counterclockwise direction as
viewed from the Y-axis direction. The rotating mechanism
172 can position the tape unit sandwiching unit 174 at a
first sandwiching position P1 at which the tape unit
sandwiching unit 174 can sandwich the tape unit TU drawn
out from the first tape unit supporting means 11, a
second sandwiching position P2 at which the tape unit TU
drawn out from the second tape unit supporting means 12
is sandwiched, and a releasing position P3 at which the
tape unit sandwiching unit 174 releases the tape unit TU
after the tape unit TU is sandwiched by the feeding unit
2.

The slide mechanism 175 includes: a base 175a

extending in the X-axis direction; a slider 175b capable

10



of slidingly moving in the X-axis direction on the base
175a; and a ball screw mechanism not depicted in the
figure which mechanism moves the slider 175b. When the
slider 175b is slidingly moved in the X-axis direction on
the base 175a, the tape unit sandwiching unit 174 can be
slidingly moved in the X-axis direction together with the
rotating mechanism 172.

The feeding unit 2 includes at least a driving
roller 21, two driven rollers 22 opposed to each other in
a Z-axis direction, and a moving mechanism 23 that makes
the driving roller 21 and the driven rollers 22 brought
into proximity or separated relative to each other. The
moving mechanism 23 includes a guide rail 231 extending
in the X-axis direction and a moving unit 232 movable in
the X-axis direction on the guide rail 231. The moving
unit 232 having substantially a U-shape as viewed from
the side supports the two driven rollers 22 at respective
ends of the moving unit 232. When the moving unit 232
moves along the guide rail 231, the driving roller 21 and
the two driven rollers 22 can be brought into proximity
or separated relative to each other in the X-axis
direction.

As depicted in FIGS. 2 and 3, the peeling plate 50

that peels the dicing tape T2 off from the sheet Tl by
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bending the drawn-out tape unit TU, for example, extends
in the Y-axis direction for a length equal to or more
than the width (length in the Y-axis direction) of the
tape unit TU, and is disposed via a movable member 52 on
a base 51 obliquely extending from above toward the
affixing roller 60. An end portion 500 on a lower end
side of the peeling plate 50 is, for example, rounded in
an R-shape. The movable member 52 can reciprocate on the
base 51. When the movable member 52 moves to the lower
end side of the base 51, the peeling plate 50 presses the
sheet Tl of the tape unit TU and bends the sheet Tl at an
acute angle, so that the dicing tape T2 can be peeled off
from the sheet TI1.

The base 51 is, for example, rotatable about an
axis in the Y-axis direction. When the base 51 rotates by
a predetermined angle, the angle of the peeling plate 50
with respect to the affixing roller 60 can be wvaried.

The ring frame holding portion 30 depicted in FIG.
2 has an annular shape as viewed in plan. An upper
surface of the ring frame holding portion 30 is a holding
surface formed of a porous member or the like and
communicating with a suction source not depicted in the
figure. The wafer holding portion 31 that is surrounded

by the ring frame holding portion 30 and holds the wafer
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W within the opening of the ring frame F has a circular
shape as viewed in plan. An upper surface of the wafer
holding portion 31 is a holding surface formed of a
porous member or the like and communicating with a
suction source not depicted in the figure.

The wafer holding portion 31 and the ring frame
holding portion 30 are supported from below by a support
32. Holding means moving means 34 reciprocating the
holding means 3 in the X-axis direction wvia the support
32 is disposed below the support 32. The holding means
moving means 34 includes a base 341 extending in the X-
axis direction, a moving base 342 movable in the X-axis
direction along the base 341, and a ball screw mechanism
not depicted in the figure or the like which mechanism
moves the moving base 342.

The support 32 and the moving base 342 are, for
example, connected to each other via holding means
raising and lowering means 35 formed by a cylinder
mechanism or the like. The holding means raising and
lowering means 35 raises and lowers the holding means 3
in the Z-axis direction via the support 32.

The affixing roller 60 rotatable about an axis in
the Y-axis direction is disposed above the holding means

3, and extends in the Y-axis direction for at least a
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length equal to or more than the diameter of the dicing
tape T2. The affixing roller 60 is, for example,
connected with affixing roller positioning means 61
formed by a cylinder mechanism or the like. The affixing
roller positioning means 61 can raise and lower the
affixing roller 60 in the Z-axis direction in which the
affixing roller 60 approaches or separates from the
holding means 3. 1Incidentally, while both the affixing
roller 60 and the holding means 3 can reciprocate in the
Z-axis direction in the present embodiment, only one of
the affixing roller 60 and the holding means 3 may be
configured to be able to reciprocate in the Z-axis
direction.

The air nozzle 39 that blows air so as to make the
dicing tape T2 peeled off from the sheet Tl conform to
the affixing roller 60 is disposed above the wafer
holding portion 31, for example. The air nozzle 39
includes a jetting port 390 oriented to a +X direction
side. The air nozzle 39 communicates with an air supply
source 393 formed by a compressor or the like.

A slide mechanism 71 that enables tape unit taking
means 76 depicted in FIG. 2 to reciprocate in the X-axis
direction is disposed above a moving path of the holding

means 3. The slide mechanism 71 includes: a base 710
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extending in the X-axis direction; a slider 711 to which
the tape unit taking means 76 is fixed and which can
slidingly move in the X-axis direction on the base 710;
and a ball screw mechanism not depicted in the figure
which mechanism moves the slider 711.

The tape unit taking means 76 includes a supporting
member 761 and a tape unit gripping portion 762 such as a
clamp or the like disposed at an upper end of the
supporting member 761. The tape unit gripping portion 762
can take over the gripping of both ends in the Y-axis
direction of the end portion of the tape unit TU
sandwiched by the tape unit sandwiching unit 174 of the
tape unit stretching means 17.

The winding unit 4 is disposed on a moving path in
the X-axis direction of the tape unit taking means 76.

The winding unit 4 has a configuration substantially
similar to that of the feeding unit 2. Specifically, the
winding unit 4 includes at least a driving roller 41, two
driven rollers 42 opposed to each other in the X-axis
direction, and a moving mechanism 43 that makes the
driving roller 41 and the driven rollers 42 brought into
proximity or separated relative to each other. The moving
mechanism 43 includes a guide rail 431 extending in the

Z-axis direction and a moving unit 432 movable in the Z-
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axis direction on the guide rail 431. The moving unit 432
supports the two driven rollers 42 at respective upper
ends of the moving unit 432. When the moving unit 432
moves along the guide rail 431, the driving roller 41 and
the driven rollers 42 can be brought into proximity or
separated relative to each other in the Z-axis direction.

Discarding means 73 discarding the sheet T1 is
disposed at an end side on a -X direction side of the
base 710 of the slide mechanism 71. The discarding means
73 includes: a winding unit 731 that grips both ends in
the Y-axis direction of the end portion of the sheet TI1
by a gripping portion 73la and winds the sheet Tl into a
roll shape on an outer circumferential surface of the
winding unit 731; a motor not depicted in the figure
which motor rotates the winding unit 731; and a
discarding box 732 that is disposed below the winding
unit 731 and into which the sheet Tl is dropped when the
gripping portion 731la releases the sheet Tl wound in a
roll shape.

An example of operation of the tape affixing
apparatus 1 will be described in the following. First,
the wafer W is mounted on the wafer holding portion 31 of
the holding means 3 such that the centers of the wafer W

and the wafer holding portion 31 of the holding means 3
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substantially coincide with each other, and the ring
frame F is mounted on the ring frame holding portion 30.
Next, the suction sources not depicted in the figure are
activated, so that the wafer W is sucked and held by the
holding surface of the wafer holding portion 31 and the
ring frame F is sucked and held by the holding surface of
the ring frame holding portion 30.

The tape unit stretching means 17, for example,
selects the first tape unit supporting means 11, and
extracts the tape unit TU from the first tape unit
supporting means 11. Specifically, while the tape unit TU
in a roll shape within the first tape unit supporting
means 11 is rotated in a normal rotation direction (for
example, clockwise direction as viewed from the near side
of the paper plane) by the rotating means 114, the tape
unit TU in a band shape is passed through the opening
110a and between the pair of guide rollers 14, and is fed
downward by the pair of guide rollers 14. In addition,
the tape unit sandwiching unit 174 is positioned at the
first sandwiching position P1 by the rotating mechanism
172 and the slide mechanism 175. The tape unit
sandwiching unit 174 holds both ends in the Y-axis
direction of the end portion of the tape unit TU fed by

the pair of guide rollers 14.
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The slide mechanism 175 moves the tape unit
sandwiching unit 174 holding the tape unit TU in the +X
direction, and accordingly the tape unit TU is further
drawn out from the first tape unit supporting means 11.
When the rotating mechanism 172 rotates in a clockwise
direction, for example, the tape unit TU sandwiched by
the tape unit sandwiching unit 174 is hitched around the
guide roller 15, and is passed between the driving roller
21 and the driven rollers 22 of the feeding unit 2 and
hitched around the driving roller 21, and the tape unit
sandwiching unit 174 is moved to the releasing position
P3.

Next, the slide mechanism 71 slidingly moves the
slider 711 in the +X direction, for example, along the
base 710, and thus moves the tape unit gripping portion
762 to the releasing position P3. When the tape unit
sandwiching unit 174 releases the tape unit TU at the
releasing position P3, the tape unit gripping portion 762
takes over the gripping of both ends in the Y-axis
direction of the end portion of the tape unit TU. Further,
the slide mechanism 71 moves the tape unit gripping
portion 762 in the -X direction. Thus, the tape unit TU
gripped by the tape unit gripping portion 762 is drawn in

the same direction and passed between the driving roller
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41 and the driven rollers 42 of the winding unit 4, and
the tape unit TU is guided to the winding unit 731 of the
discarding means 73. Then, the gripping portion 731la of
the winding unit 731 grips both ends in the Y-axis
direction of the end portion of the tape unit TU.

The moving mechanism 23 of the feeding unit 2
brings the two driven rollers 22 into proximity to the
driving roller 21, and the driving roller 21 and the two
driven rollers 22 sandwich the tape unit TU. In addition,
the moving mechanism 43 of the winding unit 4 brings the
two driven rollers 42 into proximity to the driving
roller 41, and the driving roller 41 and the two driven
rollers 42 sandwich the tape unit TU.

As depicted in FIG. 3, the holding means moving
means 34 moves the holding means 3 in the X-axis
direction, and thereby the ring frame holding portion 30
holding the ring frame F is positioned directly below the
affixing roller 60. In addition, as depicted in FIG. 3,
for example, the holding means raising and lowering means
35 moves the holding means 3 in the Z-axis direction, and
thereby the affixing roller 60 is positioned slightly
above a stop height position at a time of affixing the
dicing tape T2 to the ring frame F held by the ring frame

holding portion 30.
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In addition, as depicted in FIG. 3, the movable
member 52 moves to the lower end side of the base 51, and
thereby the peeling plate 50 is moved, for example, such
that the end portion 500 is positioned at a position
slightly above the moving path of air jetted from the air
nozzle 39. Then, the tape unit TU passes through a gap S
between the end portion 500 of the peeling plate 50 and a
side surface of the affixing roller 60. Incidentally, the
gap S is a small gap through which the tape unit TU can
barely pass. In addition, the end portion 500 of the
peeling plate 50 touches and presses the sheet Tl of the
tape unit TU, and bends the tape unit TU with the sheet
Tl on the inside to form the tape unit TU at an acute
angle. Then, a dicing tape T2 is peeled off from the tape
unit TU, and the dicing tape T2 is fed to a lower part of
the affixing roller 60.

In this state, compressed air is supplied from the
air supply source 393 to the air nozzle 39. Then, the air
jetted from the air nozzle 39 is blown to the dicing tape
T2 fed to the lower part of the affixing roller 60. The
dicing tape T2 is thereby made to conform to the side
surface of the affixing roller 60.

As depicted in FIG. 4, in the state in which the

air makes the dicing tape T2 conform to the side surface
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of the affixing roller 60, the affixing roller
positioning means 61 lowers the affixing roller 60 to a
stop position at a time of affixing while the affixing
roller 60 rotates at a predetermined rotational speed.
The dicing tape T2 is thereby pressed from one side of
the ring frame F held by the ring frame holding portion
30. Incidentally, a distance between a lowermost end of
the end portion 500 of the peeling plate 50 depicted in
FIG. 4 and an upper surface Wb of the wafer W is, for
example, set at 4.7 mm, which is larger than is
conventional. In addition, the gap S depicted in FIG. 3
is further reduced.

The holding means moving means 34 feeds the ring
frame holding portion 30 and the wafer holding portion 31
in the +X direction, and the rotating affixing roller 60
presses the dicing tape T2 against the wafer W and the
ring frame F. At this time, the feeding unit 2 depicted
in FIG. 2 rotates the driving roller 21 at a
predetermined rotational speed, while the two driven
rollers 22 are also rotated with the rotation of the
driving roller 21. The tape unit TU is thus guided
downward toward the holding means 3. In addition, in the
winding unit 4, the driving roller 41 is rotated at a

predetermined rotational speed, while the two driven
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rollers 42 are also rotated with the driving of the
driving roller 41. The sheet Tl from which the dicing
tape T2 is peeled off by the peeling plate 50 is guided
from the peeling plate 50 to the discarding means 73.

When the holding means 3 is then moved in the +X
direction to a predetermined position while the affixing
roller 60 presses the dicing tape T2, one piece of the
dicing tape T2 can be affixed to the wafer W and the ring
frame F.

Here, a conventional problem at a time of affixing
the dicing tape T2 to the wafer W and the ring frame F
will be described briefly with reference to FIG. 6.
Conventionally, when the movable member 52 moves to the
lower end side of the base 51, the peeling plate 50 is
moved such that the end portion 500 is positioned on the
moving path of the air jetted from the air nozzle 39. A
distance between the lowermost end of the end portion 500
of the peeling plate 50 positioned at the stop height
position at a time of affixing and the upper surface Wb
of the wafer W is, for example, set at 3.5 mm. Then, a
large gap S1 is formed between the end portion 500 and
the side surface of the affixing roller 60, and thereby
the dicing tape T2 is slackened. Thus, even when air is

jetted from the air nozzle 39, the dicing tape T2 does
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not sufficiently conform to the side surface of the
affixing roller 60. The tension of the dicing tape T2
affixed to the ring frame F and the wafer W is therefore
not uniform.

On the other hand, in the tape affixing apparatus 1
according to the present invention, the gap S between the
end portion 500 of the peeling plate 50 and the side
surface of the affixing roller 60 is reduced by
positioning the peeling plate 50 at a time of affixing
above the conventional position, the dicing tape T2
peeled off from the sheet Tl bent by the peeling plate 50
is made to conform to the side surface of the affixing
roller 60 by the air blown from the air nozzle 39, and
the dicing tape T2 is affixed to the ring frame F and the
wafer W in a state of conforming to the side surface of
the affixing roller 60 such that no slack occurs in the
dicing tape T2. The tension of the affixed dicing tape T2
can therefore be made uniform.

Incidentally, as for a method of affixing the
dicing tape T2 to the ring frame F, in the state in which
the dicing tape T2 is made to conform to the side surface
of the affixing roller 60 by the air blown from the air
nozzle 39, the affixing roller positioning means 61 may

lower the affixing roller 60 toward the ring frame
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holding portion 30, or the holding means raising and
lowering means 35 may raise the wafer holding portion 31
and the ring frame holding portion 30 toward the affixing
roller 60.

The sheet Tl from which the dicing tape T2 is
peeled off, which is depicted in FIGS. 2 and 4, is wound
by the winding unit 4, and is fed from the winding unit 4
to the winding unit 731 of the discarding means 73. The
sheet Tl is wound in a roll shape on the outer
circumferential surface of the winding unit 731 rotated
by a motor not depicted in the figure, and is formed into
a sheet roll. After the winding unit 731 forms the sheet
roll by winding the sheet Tl for a predetermined length,
the gripping portion 731la releases the gripping of the
sheet roll, and thereby discards the sheet roll into the
discarding box 732.

The wafer W integrated with the ring frame F via
the dicing tape T2 is, for example, transferred to a
dicing apparatus or the like by conveying means not
depicted in the figure, and is subjected to dicing or the
like. When an operation of affixing the dicing tape T2 to
one wafer W is thus completed, a new wafer W is
sequentially conveyed to the wafer holding portion 31,

and a ring frame F is conveyed to the ring frame holding
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portion 30. An operation of affixing a dicing tape T2 and
an operation of winding a sheet Tl peeled off from the
dicing tape T2 are repeated as in the foregoing.

The tape affixing apparatus 1 according to the
present invention is not limited to the present
embodiment, but can be modified as appropriate within a
scope where effects of the present invention can be
exerted. For example, as depicted in FIG. 5, the angle of
the tape unit TU at a time of affixing the dicing tape T2
may be made more acute than the angle of the conventional
tape unit TU indicated by a chain double-dashed line by
rotating the base 51 in the counterclockwise direction
from a +Z direction to the -X direction, and thus tilting
the peeling plate 50 toward a horizontal direction by a
predetermined angle. When the peeling plate 50 is tilted
toward the horizontal direction more than is conventional
as depicted in FIG. 5, the gap between the end portion
500 of the peeling plate 50 and the side surface of the
affixing roller 60 can be made to be a very small gap
only allowing the tape unit TU to pass through.

In this state, the air jetted from the air nozzle
39 is blown to the dicing tape T2 fed to the lower part
of the affixing roller 60. The dicing tape T2 is thereby

made to conform to the side surface of the affixing
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roller 60. Thus, the dicing tape T2 is affixed to the
ring frame F and the wafer W in a state of conforming to
the side surface of the affixing roller 60 such that no
slack occurs in the dicing tape T2. The tension of the
affixed dicing tape T2 can therefore be made uniform.

The present invention is not limited to the details
of the above described preferred embodiment. The scope of
the invention is defined by the appended claim and all
changes and modifications as fall within the equivalence
of the scope of the claim are therefore to be embraced by

the invention.
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WHAT IS CLAIMED IS:

1. A tape affixing apparatus for integrating a
ring frame and a wafer disposed in an opening of the ring
frame by a dicing tape by peeling off the dicing tape
from a band-shaped sheet of a band-shaped tape unit
formed by arranging and affixing circular dicing tapes in
a longitudinal direction of the sheet, and affixing the
dicing tape to the ring frame and the wafer, the tape
affixing apparatus comprising:

holding means including a ring frame holding
portion holding the ring frame and a wafer holding
portion holding the wafer within the opening of the ring
frame;

a feeding unit configured to feed the tape unit by
rotating in a state of sandwiching the tape unit;

a winding unit configured to wind the sheet by
rotating in a state of sandwiching the sheet from which
the dicing tape is peeled off;

a peeling plate configured to be brought into
contact with the sheet between the feeding unit and the
winding unit, and peel the dicing tape off from the sheet
by bending the tape unit with the sheet on an inside;

an affixing roller configured to affix the dicing

tape peeled off from the sheet to the ring frame and the
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wafer while pressing the dicing tape against the ring
frame and the wafer; and

an air nozzle configured to blow air so as to make
the dicing tape peeled off from the sheet conform to the
affixing roller,

wherein the tape unit passes through a gap between
an end portion of the peeling plate and a side surface of
the affixing roller, the dicing tape peeled off at the
end portion of the peeling plate is made to conform to
the side surface of the affixing roller by the air blown
from the air nozzle, and the dicing tape is affixed to
the ring frame and the wafer such that no slack occurs in

the dicing tape.

28



