
;e3eOJJKDL@M`|N6NTOak :  1 DICING METHOD 15 MAY 2002 G00002 Field of the
Invention The present invention relates to a dicing method of 5 cutting a
workpiece into the form of a lattice by using a cutting blade having an
annular cutting edge. Description of the Prior Art In the production of
semiconductor devices, for example, 10 a surface of a nearly disk-like
semiconductor wafer is sectioned into plural rectangular regions by cutting
lines called first streets and second streets that are arranged in the form
of a lattice pattern, and a predetermined circuit pattern is formed on each
of these rectangular regions . The 15 plural rectangular regions on each of
which the circuit pattern has been formed are cut into individual pieces to
obtain so-called semiconductor chips. The cutting of the semiconductor
wafer is usually carried out by using a precision cutting apparatus called
dicing apparatus. The 20 dicing apparatus is equipped with a cutting blade
54 that is shown in Fig. 5. The cutting blade 54 comprises a base plate (
hub ) 541 and an annular cutting edge 542 provided on an outer peripheral
portion on one side surface of the base plate 541. The cutting blade 54
that is generally called hub blade is 25 mounted being sandwiched between a
flange portion 572 of a fixing flange 57 and a holding flange 58 by fitting
the a plate 541 to a tool-mounting portion 571 of the fixing flange 57
attached on a rotary spindle 56 and then by screwing the holding flange 58
onto an end of the fixing flange 57. The 30 workpiece is moved correlative
to each other to the cutting blade 54 mounted on the rotary spindle 56 in a
direction at right angles to the rotary shaft of the cutting blade 54 to
execute the cutting. The dicing method of cutting the semiconductor wafer
35 into the form of a lattice pattern by the cutting blade 54   2 15 MAY
2002 will now be described with reference to Fig. 7. In Fig. 7, reference
numeral 11 denotes a semiconductor wafer which is the workpiece to be
treated, and on the surface thereof are formed plural first streets 11a in
parallel with each other 5 and plural second streets 11b formed in parallel
with each other in a direction at right angles to the first streets 11a.
Referring to Fig. 7 ( a ) , a semiconductor wafer 11 is so positioned that
the first streets 11a are in a cut-feeding direction (that is a direction
of moving a workpiece for 10 cutting it ) indicated by an arrow X and the
cutting blade 54 is brought to a side edge of the semiconductor wafer 11 .
Here, the cutting blade 54 is set so that the side of the base plate 541 is
on the side of an unworked region of the semiconductor wafer 11 which is
the workpiece to be treated, i. e. , that the 15 side of the cutting edge
542 is located on the upstream side (upper side in Fig. 7 ) in an indexing
direction indicated by an arrow Y1 . Referring to Fig. 7 (b) , a forward
cutting step is effected to cut the plural first streets 11a by
sequentially and repetitively executing a cut-feeding for moving the 



20 semiconductor wafer 11 and the cutting blade 54 correlative to each
other in a direction which is the cut-feeding direction indicated by an
arrow X and an index-feeding for moving the cutting blade 54 in the
indexing direction indicated by an arrow Y1 after one street is cut. After
the forward cutting 25 step has been finished, a rotational positioning
step is executed to turn the semiconductor wafer 11 by 90 degrees as shown
in Fig . 7 ( c ) , so that the second streets lb are located in the
cut-feeding direction indicated by an arrow X. At this moment, the cutting
edge 542 of the cutting blade 54 is on 30 the side of the unworked region
of the semiconductor wafer 11 which is the workpiece, namely, the cutting
edge 542 of the cutting blade 54 faces the downstream side (upper side in
Fig. 7) in the indexing direction indicated by an arrow Y2. Then, referring
to Fig. 7(d), the plural second streets 35 11b are cut by a return cutting
step in which the cut-feeding   3 15 MAY 2002 for moving the semiconductor
wafer 11 and the cutting blade correlative to each other in a direction
which is the cut-feeding direction indicated by an arrow X and the
index-feeding for moving the cutting blade 54 in the indexing 5 direction
indicated by the arrow Y2 after one street has been cut are executed
sequentially and repetitively. According to the above-mentioned dicing
method, a forward and return movement of the cutting blade 54 in the
indexing direction (indicated by arrows Y1 and Y2) makes it possible to cut
the 10 semiconductor wafer 11 into the form of a lattice along the first
streets 11a and the second streets 11b, whereby a very good productivity
can be obtained. In the above-mentioned dicing method, however, the cutting
edge 542 of the cutting blade 54 undergoes great damage 15 and becomes no
longer usable before it is worn out . Therefore, the cutting blade must be
frequently renewed, resulting in an increase of costs for the tools and for
replacement. SUMMARY OF THE INVENTION 20 The present inventors have
conducted keen study in an effort to investigate the cause of damage to the
cutting edge and have discovered the following fact. That is, though the
semiconductor wafer is mounted on a frame via a tape, a pellet formed by
the cutting in the forward cutting step may peel 25 off the tape and fly
when cutting of the wafer is performed by the cutting edge revolving at a
speed as high as 20,000 to 30,000 rpm. The pellet 110 that peeled off may
hit the outer peripheral edge 541a of the base plate 541 of the cutting
blade 54 as shown in Fig. 6 to bite into the cutting edge 542 30 to damage
the cutting edge 542. When the workpiece to be treated is a semiconductor
wafer 11 of a disk-like shape, in particular, small and sharp triangular
pellets are formed on the outer periphery by the dicing due to its
disk-like shape. The sharp pellets 110 peel off easily because they are
adhered 35 at small contact areas on the tape 112, and bite into between
4 15 MAY 2002 the base plate 541 and the cutting edge 542 to damage the
cutting edge 542. Further, as a result of study by the present inventors,
it was found that even when the pellets fly toward the side 5 where the
cutting edge 542 of the base plate 541 is provided and hit the cutting edge
542, the phenomenon shown in Fig. 



6 does not occur since there is no base plate 541 and hence, the pellets
that have flown do not bite into the cutting edge 542. 10 It is therefore
an object of the present invention to provide a dicing method capable of
preventing the cutting edge from being damaged by the flying pellets formed
by the cutting. In order to accomplish the above-mentioned object,
according to the first invention, there is provided a dicing 15 method of
cutting a workpiece having plural first streets formed in parallel with
each other and plural second streets formed in parallel with each other in
a direction to intersect said first streets at a predetermined angle, along
said first streets and said second streets by using a cutting blade having
20 an annular cutting edge formed along the outer peripheral portion on one
side surface of a base plate, wherein said dicing method comprises: the f
first cutting step in which the plural f first streets are cut by
sequentially repeating the cut-feeding for 25 positioning the workpiece so
that the first streets are in the cut-feeding direction and for moving said
workpiece and said cutting blade correlative to each other in the
cutfeeding direction and the index-feeding for moving said workpiece and
said cutting blade correlative to each other 30 in an index direction at
right angles to the cut-feeding direction to index the gap of said first
streets; a rotational positioning step in which after said first cutting
step has been finished, said workpiece is turned by a predetermined angle
to be positioned so that said second 35 streets are in the cut-feeding
direction, and said cutting   5 15 MAY 2002 blade is positioned at one side
edge of said workpiece so that said base plate of said cutting blade faces
the side of the unworked region of said workpiece; and the second cutting
step in which after said rotational 



5 positioning step has been finished, the plural second streets are cut by
sequentially repeating the cut-feeding for moving said workpiece and said
cutting blade correlative to each other in the cut-feeding direction and
the index-feeding for moving said workpiece and said cutting blade
correlative to 10 each other in the index direction at right angles to the
cut-feeding direction to index the gap of said second streets . Further, in
order to accomplish the above-mentioned object, according to the second
invention, there is provided a dicing method of cutting a semiconductor
wafer mounted on 15 a frame via a tape and having plural first streets
formed in parallel with each other and plural second streets formed in
parallel with each other in a direction to intersect said first streets at
a predetermined angle, along said first streets and said second streets by
using a cutting blade having an 20 annular cutting edge formed along the
outer peripheral portion on one side surface of a base plate, wherein said
dicing method comprises: the first cutting step in which the plural first
streets are cut by sequentially repeating the cut-feeding for 25
positioning the semiconductor wafer so that the first streets are in the
cut-feeding direction and fox moving said semiconductor wafer and said
cutting blade correlative to each other in the cut-feeding direction and
the index-feeding for moving said semiconductor wafer and said cutting
blade 30 correlative to each other in an index direction at right angles to
the cut-feeding direction to index the gap of said first streets; the first
rotational positioning step in which after said first cutting step has been
finished, said semiconductor 35 wafer is turned by a predetermined angle to
be positioned so   6 



15 MAY 2002 that said second streets are in the cut-feeding direction and
said cutting blade is positioned at one side edge of said semiconductor
wafer so that the base plate of said cutting blade faces the side of the
unworked region of said 5 semiconductor wafer; the second cutting step in
which after said first rotational positioning step has been finished, the
plural second streets are cut over a half region from the one side edge
toward the center of said semiconductor wafer by 10 sequentially repeating
the cut-feeding for moving said semiconductor wafer and said cutting blade
relatively in the cut-feeding direction and the index-feeding for moving
said semiconductor wafer and said cutting blade relatively in the index
direction at right angles to the cut-feeding direction 15 to index the gap
of said second streets; the second rotational positioning step in which
after said second cutting step has been finished, said semiconductor wafer
is turned by 180 degrees and said cutting blade is positioned at the other
side edge of said 20 semiconductor wafer so that the base plate side of
said cutting blade faces the side of the unworked region of said
semiconductor wafer; and the third cutting step in which after said second
rotational positioning step has been finished, he plural 25 second streets
are cut over the remaining half region from the other side edge toward the
center of said semiconductor wafer by sequentially repeating the
cut-feeding for moving said semiconductor wafer and said cutting blade
relatively in the cut-feeding direction and the index-feeding for moving 30
said semiconductor wafer and said cutting blade relatively in the index
direction at right angles to the cut-feeding direction to index the gap of
said second streets. BRIEF DESCRIPTION OF THE DRAWINGS 35 Fig. 1 is a
perspective view of a dicing apparatus which    1 5 MAY 2002 is a cutting
apparatus used for performing the dicing method of the present invention;
Fig. 2 is a perspective view illustrating major portions of the dicing
apparatus shown in Fig. 1; 5 Fig. 3 is a view illustrating the dicing
method according to an embodiment of the present invention; Fig. 4 is a
view illustrating the dicing method according to another embodiment of the
present invention; Fig. 5 is a sectional view illustrating a state where 10
a cutting blade to be mounted on the dicing apparatus is attached onto a
rotary spindle of a cutting blade; Fig. 6 is a sectional view illustrating,
on an enlarged scale of major portions, a state where a semiconductor wafer
is cut by the cutting blade shown in Fig. 5; 15 Fig. 7 is a view
illustrating a conventional dicing 



method; and Fig. 8 is a graph showing lives until the cutting edges are
damaged at the time when the semiconductor waters are cut according to the
conventional dicing method and according to 20 the dicing method of the
present invention. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS The
dicing method according to an embodiment of the present invention will now
be described in detail with 25 reference to the accompanying drawings. Fig.
1 is a perspective view of a dicing apparatus for performing the dicing
method of the present invention. The dicing apparatus shown in Fig. 1 is
equipped With a housing 10 of nearly a rectangular parallelepiped shape. 30
As shown in Fig. 2, the housing 10 comprises a stationary base plate 2, a
chuck table mechanism 3 disposed on the stationary base plate 2 to freely
move in a direction indicated by an arrow X which is the cut-feeding
direction and holds the workpiece, a spindle support mechanism 4 disposed
on the 35 stationary base plate 2 to freely move in a direction indicated
s 15 MAY 2002 by an arrow Y which is the indexing direction (direction
perpendicular to the direction indicated by the arrow X which is the
cut-feeding direction), and a spindle unit 5 disposed on the spindle
support mechanism 4 to freely move in a 5 direction indicated by an arrow Z
which is the cutting-in direction. The chuck table mechanism 3 includes a
support plate 31 disposed on the stationary base plate 2 and secured
thereto with plural mounting bolts 3a, two guide rails 32 and 32 10
arranged on the support plate 31 in parallel with each other in the
direction indicated by the arrow X, and a chuck table 33 disposed on the
guide rails 32 and 32 to freely move in a direction indicated by the arrow
X. The chuck table 33 comprises an adsorption chuck support plate 331
movably 15 disposed on the guide rails 32 and 32, and an adsorption chuck
332 mounted on the adsorption chuck support plate 331, and holds the
workpiece such as a disk-like semiconductor wafer on the adsorption chuck
332 by a suction means that is not shown. The chuck table mechanism 3
includes a drive means 20 34 for moving the chuck table 33 along the two
guide rails 32 and 32 in the direction indicated by the arrow X. The drive
means 34 includes an externally threaded rod 341 disposed between the two
guide rails 32 and 32 in parallel therewith, and a drive source such as a
pulse motor 342 for rot atively 25 driving the externally threaded rod 341.
The externally threaded rod 34l is rotatably supported, at its one end, by
a bearing block 343 that is secured to the support plate 31 and is
transmission-coupled, at its other end, to the output shaft of the pulse
motor 342 through a reduction gear that 30 is not shown. The externally
threaded rod 341 is screwed into an internally threaded through-hole formed
in an internally threaded block (not shown) that protrudes from the lower
surface at the center of the adsorption chuck support plate 331 that
constitutes the chuck table 33. By driving the 35 externally threaded rod
341 forward and reverse by the pulse 



9 15 MAY 2002 motor 342, therefore, the chuck table 33 moves along the
guide rails 32 and 32 in the direction indicated by the arrow X. The chuck
table mechanism 3 further has a turning mechanism (not shown) for turning
the chuck table 33. 5 The spindle support mechanism 4 includes a support
plate 41 disposed on the stationary base plate 2 and secured thereto with
plural mounting bolts 4a, two guide rails 42 and 42 arranged on the support
plate 41 in parallel with each other in the direction indicated by the
arrow Y, and a moving support 10 plate 43 disposed on the guide rails 42
and 42 to freely move in a direction indicated by the arrow Y. The moving
support plate 43 comprises a moving support portion 431 movably disposed on
the guide rails 42 and 42, and a spindle-mounting portion 432 mounted on
the moving support portion 431. A 15 mounting bracket 433 is secured to the
spindle-mounting portion 432. By fastening the mounting bracket 433 to the
moving support portion 431 with plural mounting bolts 40a, the
spindle-mounting portion 432 is mounted on the moving support portion 431.
The spindle-mounting portion 432 20 further has two guide rails 432a, 432a
extending in the direction indicated by the arrow Z on the surface opposite
to the surface on which the mounting bracket 433 is mounted. The spindle
support mechanism 4 includes a drive means 44 for moving the moving support
plate 43 along the two guide rails 25 42, 42 in the direction indicated by
the arrow Y. The drive means 44 includes an externally threaded rod 441
disposed between the two guide rails 42 and 42 in parallel therewith, and a
drive source such as pulse motor 442 for rotatively driving the externally
threaded rod 441. The externally 30 threaded rod 441 is rotatably
supported, at its one end, by a bearing block (not shown) that is secured
to the support plate 41 and is transmission-coupled, at its other end, to
the output shaft of the pulse motor 442 through a reduction gear that is
not shown. The externally threaded rod 441 is 35 screwed into an internally
threaded through hole formed in   to 15 MAY 2002 an internally threaded
block (not shown) that protrudes from the lower surface at the center of
the moving support portion 431 constituting the moving support plate 43. By
driving the externally threaded rod 441 forward and reverse by the pulse 5
motor 442, therefore, the moving support plate 43 moves along the guide
rails 42 and 42 in the direction indicated by the arrow Y. The spindle unit
5 includes a moving base plate 51, a spindle holder 52 secured to the
moving base plate 51 with 10 plural mounting bolts 5a, and a spindle
housing 53 mounted on the spindle holder 52. The moving base plate 51 has
two to-be-guided rails 51a and 51a that slidably fit to two guide rails
432a and 432a provided on the spindle-mounting portion 432 of the spindle
support mechanism 4, and is so supported 



15 as to move in the direction indicated by the arrow Z by fitting the
to-be-guided rails 51a and 51a to the guide rails 432a and 432a. A rotary
spindle 56 mounting a cutting blade 54 shown in Fig. 5 is rotatably
disposed within the spindle housing 53. The rotary spindle 56 is rotatively
driven by 20 a rotary drive mechanism that is not shown. The spindle unit 5
is equipped with a drive means 55 for moving the moving base plate 51 along
the two guide rails 432a and 432a in the direction indicated by the arrow
Z. Like the above-mentioned drive means 34 and 44, the drive means 55
includes an 25 externally threaded rod (not shown) disposed between the
guide rails 432a and 432a, and a drive source such as a pulse motor 552 for
rotating the externally threaded rod. By driving the externally threaded
rod ( not shown ) forward and reverse by the pulse motor 552, the spindle
unit 5 can be moved 30 along the guide rails 432a and 432a in the direction
indicated by the arrow Z. The illustrated dicing apparatus includes, as
shown in Fig. 1, a cassette 12 for stocking the semiconductor wafers 11
that are the workpiece to be treated, a workpiece delivery 3 5 means 13 , a
workpiece conveyer means 14 , a washing means 15 ,   11 15 MAY 2002 a
wash/convey means 16, and an aligning means 17 constituted by a microscope,
a CCD camera or the like. The semiconductor wafer 11 is mounted on a frame
111 using a tape 112, and is accommodated in the cassette 12 in a state of
being mounted 5 on the frame 111. Further, the cassette 12 is placed on a
cassette table 121 that is disposed so as to move up and down by an
ascending/descending means that is not shown. Next, the processing action
of the above-mentioned dicing apparatus will be briefly described. 10 The
semiconductor wafer 11 in a state mounted on the frame 111 accommodated at
a predetermined position in the cassette 12 (hereinafter, the semiconductor
wafer 11 of a state mounted on the frame 111 is simply referred to as
semiconductor wafer 11 ) , is brought to a delivery position as the
cassette table 15 121 is moved up and down by the ascending/descending
means that is not shown. Then, the workpiece delivery means 13 moves back
and forth to deliver the semiconductor wafer 11 located at the delivery
position to a workpiece-placing area ' 18. The semiconductor wafer 11
delivered to the ~.2a workpiece-placing area 18 is conveyed onto the
adsorption chuck 332 of the chuck table 33 constituting the abovementioned
chuck table mechanism 3 by the turning action of the workpiece conveyer
means 14, and is sucked and held by the adsorption chuck 332. The chuck
table 33 that has held 25 the semiconductor wafer 11 by suction is then
moved to just under the aligning means 17 along the guide rails 32 and 32.
When the chuck table 33 is positioned just under the aligning means 17, a
cutting line formed on the semiconductor wafer 11 is detected by the
aligning means 17, and a precision 30 positioning operation is executed.
Thereafter, the chuck table 33 holding the semiconductor wafer 11 by
suction is moved in the direction indicated by the arrow X which is the
cut-feeding direction (direction at right angles to the rotary shaft of the
cutting blade 54), whereby the 35 semiconductor wafer 11 held by the chuck
table 33 is cut along 



12 15 MAY 2002 a predetermined cutting line by the cutting edge 542 of the
cutting blade 54. That is, the cutting blade 54 is mounted on the spindle
unit 5 that is positioned being moved and adjusted by its movement in the
direction indicated by the 5 arrow Y which is the indexing direction and in
the direction indicated by the arrow Z which is the cutting-in direction,
and is rotatively driven. By moving the chuck table 33 in the cut-feeding
direction along the lower side of the cutting blade 54, therefore, the
semiconductor wafer 11 held by the 10 chuck table 33 is cut by the cutting
edge 542 of the cutting blade 54 along the predetermined cutting line, and
is divided into semiconductor chips. The semiconductor chips that have been
cut do not scatter into pieces due to the action of the tape 112 but remain
in the state of the semiconductor wafer 15 11 mounted on the frame l11.
After the semiconductor wafer 11 is cut as described above, the chuck table
33 holding the semiconductor wafer 11 is returned back to the position
where it has first held the semiconductor wafer 11 by suction and
discontinues the holding of the semiconductor wafer 11 by 20 suction. Then,
the semiconductor wafer 11 is conveyed by the wash/convey means 16 to the
washing means 15 and is washed. The thus washed semiconductor wafer 11 is
delivered by the workpiece conveyer means 14 onto the workpiece-placing
area 18. The semiconductor wafer 11 is then accommodated at a 25
predetermined position in the cassette 12 by the workpiece delivery means
13. Next, described below with reference to Fig. 3 is an embodiment (first
invention) of the dicing method of cutting the semiconductor wafer by using
the above-mentioned dicing 30 apparatus. Referring to Fig. 3(a), the
semiconductor wafer 11 is so positioned that the first streets 11a are in
the cut-feeding direction ( see Fig . 3 ( b ) ) indicated by the arrow X
and that the cutting blade 54 is positioned at one side edge of the 35
semiconductor wafer 11. In the illustrated embodiment, the   13 15 MAY 2002
cutting blade 54 is set so that the side of the base plate 541 is on the
side of the unworked region of the semiconductor wafer 11 which is the
workpiece, i.e., the cutting edge 542 is situated on the upstream side
(upper side in Fig. 3) in 5 the indexing direction indicated by the arrow
Y1 (see Fig. 3 ( b ) ) . Then, as shown in Fig . 3 ( b ) , plural f first
streets 11 a are cut through the f first cutting step in which the
cut-feeding for moving the semiconductor wafer 11 and the cutting blade 



54 correlative to each other in the cut-feeding direction 10 indicated by X
and the index-feeding for moving the cutting blade 54 in the indexing
direction indicated by the arrow Y1 after one street is cut are
sequentially and repeatedly executed. After the first cutting step has been
finished, a rotational positioning step is executed to turn the 15
semiconductor wafer 11 by 90 degrees as shown in Fig. 3(c) and to move the
cutting blade 54 in the direction indicated by the arrow Y2 so as to be
located at one side edge of the semiconductor wafer 11 . At this moment,
the side of the base plate 541 of the cutting blade 54 faces the unworked
region 20 of the semiconductor wafer 11 which is the workpiece. That is,
the side of the cutting edge 542 locates on the upstream side (upper side
in Fig. 3 ) in the indexing direction indicated by the arrow Y1. Referring
to Fig. 3(d), plural second streets 11b are cut through the second cutting
step in which 25 the cut-feeding for moving the semiconductor wafer 11 and
the cutting blade correlative to each other in the cut-feeding direction
indicated by X and the index-feeding for moving the cutting blade 54 in the
indexing direction indicated by the arrow Y1 after one street is cut are
sequentially and 30 repeatedly executed. In the embodiment shown in Fig. 3
as described above, the cutting edge 542 of the cutting blade 54 in the
second cutting step is pos itioned on the upstream s fide ( upper s fide in
Fig. 3) relative to the indexing direction indicated by 35 the arrow Y1.
Therefore, the pellets 110 formed by cutting   14 15 MAY 2002 are present
on the upstream side (upper side in Fig. 3) in the indexing direction
indicated by the arrow Y1, i.e., on the rear side of the cutting blade 54.
Therefore, since no pellet is formed on the downstream side (lower side in
Fig. 5 3 ) in the indexing direction indicated by the arrow Y1 of the
cutting edge 542, i.e., no pellet is formed on the side of the base plate
541 and hence, no pellet 110 bites into between the base plate 541 and the
cutting edge 542. Consequently, the cutting edge 542 can be prevented from
being damaged. In 10 the embodiment shown in Fig . 3 , small triangular
pellets 110 are formed on the outer periphery on the downstream side (
lower side in Fig. 3) in the indexing direction indicated by the arrow Y1
of the cutting edge 542, i.e., on the side of the base plate 541 after the
half region of the semiconductor wafer 15 11 has been cut through the
second cutting step. Accordingly, these pellets 110 may bite into between
the base plate 541 and the cutting edge 542 sometimes but their amount is
smaller than that of the above-mentioned conventional dicing method. Next,
described below with reference to Fig. 4 is another 



20 embodiment (second invention) of the dicing method according to the
present invention. The steps ( a ) , ( b ) and ( c ) of Fig . 4 are the
same as the steps ( a ) , ( b ) and ( c ) of Fig . 3 . By executing the
steps ( a ) , (b) and (c) of Fig. 4, the first cutting step for cutting the
25 first streets 11a and the first rotational positioning step for turning
the semiconductor wafer 11 by 90 degrees and for moving the cutting blade
54 in the direction indicated by the arrow Y2 to position it at one side
edge of the semiconductor wafer 11, are finished. In this case, the side of
the base 30 plate 541 of the cutting blade 54 faces the unworked region of
the semiconductor wafer 11 which is the workpiece. That is, the cutting
edge 542 of the cutting blade 54 is on the upstream side (upper side in
Fig. 4 ) in the indexing direction indicated by the arrow Y1. Next, plural
second streets 11b 35 are cut through the second cutting step in that the
half region   15 1 5 MAY 2002 from one side edge to the center of the
semiconductor wafer 11 is cut by sequentially repeating, as shown in Fig.
4(d), the cut-feeding for moving the semiconductor wafer 11 and the cutting
blade correlative to each other in the cut-feeding 5 direction indicated by
X and the index-feeding for moving the cutting blade 54 in the indexing
direction indicated by the arrow Y1 after one street is cut. Referring to
Fig. 4(e), a second rotational positioning step is then executed in which
the semiconductor wafer 11 is turned by 180 degrees, and the 10 cutting
blade 54 is moved in the direction indicated by an arrow Y2 so that the
side of the base plate 541 faces the unworked region of the semiconductor
wafer'11 which is the workpiece, that is, the cutting edge 542 is
positioned at the other side edge of the semiconductor wafer 11 to be
located 15 on the upstream side in the indexing direction. After the second
rotational positioning step is finished, plural second streets 11b are cut
by executing a third cutting step for cutting the remaining half region 11
from the other side edge to the center of the semiconductor wafer by
sequentially 20 repeating, as shown in Fig . 4 ( f ) , the cut-feeding for
moving the semiconductor wafer 11 and the cutting blade correlative to each
other in the cut-feeding direction indicated by X, and the index-feeding
for moving the cutting blade 54 in the indexing direction indicated by the
arrow Y1 after one street 25 is cut. In the embodiment shown in Fig. 4 as
described above, the side of the base plate 541 of the cutting blade 54
faces the side of the unworked region of the semiconductor wafer 11 which
is the workpiece, i.e., the cutting edge 542 faces 30 the upstream side
(upper side in Fig. 3) in the indexing direction indicated by the arrow Y1
in the second and third cutting steps for cutting the second streets 11b.
Therefore, the pellets 110 are cut always on the upstream side (upper side
in Fig. 3) in the indexing direction indicated by the 35 arrow Y1 of the
cutting edge 542, i.e., on the rear side.  



16 15 MAY 2002 Accordingly, the pellets 110 are not cut on the downstream s
ide ( lower s ide in Fig . 3 ) in the indexing direction indicated by the
arrow Y1 of the cutting edge 542, namely, are not cut on the side of the
base plate 541. Hence, the pellets 110 5 do not bite into between the base
plate 541 and the cutting edge 542, whereby the cutting edge 542 can be
prevented from being damaged. Fig. 8 shows results of an experiment,
executed by the present inventors, on service lives of the cutting edges of
10 until they have been damaged in cutting the semiconductor wafers into
square pellets having a size of 1 mm2 according to each of the conventional
dicing method shown in Fig. 7, the first invention shown in Fig. 3 and the
second invention shown in Fig. 4. 15 As shown in Fig. 8, the length that
was cut before the cutting edge was damaged was 12.2 meters according to
the conventional dicing method, 26.2 meters according to the first
invention method, and 51.6 meters according to the second invention method.
As described above, the present 20 invention makes it possible to lengthen
the service life of the cutting edge to be not smaller than two times
(first invention ) and not smaller than four times ( second invention )
compared with the service life of the cutting edge of the conventional
method. 25 Though the invention has been described by way of the
illustrated embodiments, it should be noted that the invention is in no way
limited thereto only. In the illustrated embodiments, the cutting blade 54
having a cutting edge 542 formed on one side of the base plate 541 was 30
provided on the side of the spindle housing 53 . It is, however, also
possible to use a cutting blade having a cutting edge 542 formed on one
side of the base plate 541 provided on the side opposite to the spindle
housing 53 , so that the base plate 541 faces the spindle housing 53. In
this case, the index 35 direction of the cutting blade accords with the
direction   17 1 5 MAY 2002 indicated by the arrow Y2 in the step of
cutting the second streets llb in Figs. 3 and 4. Further, in the
illustrated embodiments, there has been dealt with the method of dicing the
semiconductor wafer on which the first streets 11a and 5 the second streets
11b were formed intersecting at right angles . However, it is of course
that the present invention can also be applied to dicing the workpiece on
which the first streets 11a and the second streets 11b intersect at any
desired angle other than 90 degrees. 10 The dicing method of the present
invention that is constituted as described above exhibits the action and
effect as described below. That is, according to the present invention, the
cutting blade in the step of cutting the second streets is so 15 positioned
that the base plate of the cutting blade faces the side of the unworked
region of the workpiece. Therefore, the pellets that are formed by dicing
a11 exist on the upstream side in the indexing direction of the cutting
edge. In other words, no pellet is formed on the side of the base plate of 



20 the cutting blade and hence, no pellet bites into between the base plate
and the cutting edge. This, therefore, prevents the cutting edge from being
damaged.   is WHAT IS CLAIMED IS 1 5 MAY 2002 1. A dicing method of cutting
a workpiece having plural first streets formed in parallel with each other
and plural 5 second streets formed in parallel with each other in a
direction to intersect said first streets at a predetermined angle, along
said first streets and said second streets by using a cutting blade having
an annular cutting edge formed on the outer peripheral portion on one side
surface of a base 10 plate, wherein said dicing method comprises: the f
first cutting step in which the plural f first streets are cut by
sequentially repeating the cut-feeding for positioning the workpiece so
that the first streets are in the cut-feeding direction and for moving said
workpiece and 15 said cutting blade correlative to each other in the
cutfeeding direction and the index-feeding for moving said workpiece and
said cutting blade correlative to each other in an index direction at right
angles to the cut-feeding direction to index the gap of said first streets;
20 a rotational positioning step in which after said first cutting step has
been finished, said workpiece is turned by a predetermined angle to be
positioned so that said second streets are in the cut-feeding direction,
and said cutting blade is positioned at one side edge of said workpiece so
that 25 said base plate of said cutting blade faces the side of the
unworked region of said workpiece; and the second cutting step in which
after said rotational positioning step has been finished, the plural second
streets are cut by sequentially repeating the cut-feeding for moving 30
said workpiece and said cutting blade correlative to each other in the
cut-feeding direction and the index-feeding for moving said workpiece and
said cutting blade correlative to each other in the index direction at
right angles to the cut-feeding direction to index the gap of said second
streets . 35   19 15 MAY 2002 2 . A dicing method of cutting a
semiconductor wafer mounted on a frame via a tape and having plural first
streets formed in parallel with each othex and plural second streets formed
in parallel with each other in a direction to intersect said 



5 first streets at a predetermined angle, along said first streets and said
second streets by using a cutting blade having an annular cutting edge
formed on the outer peripheral portion on one side surface of a base plate,
wherein said dicing method comprises: 10 the first cutting step in which
the plural first streets are cut by sequentially repeating the cut-feeding
for positioning the semiconductor wafer so that the first streets are in
the cut-feeding direction and for moving said semiconductor wafer and said
cutting blade correlative to 15 each other in the cut-feeding direction and
the index-feeding for moving said semiconductor wafer and said cutting
blade correlative to each other in an index direction at right angles to
the cut-feeding direction to index the gap of said first streets; 20 the
first rotational positioning step in which after said first cutting step
has been finished, said semiconductor wafer is turned by a predetermined
angle to be positioned so that said second streets are in the cut-feeding
direction and said cutting blade is positioned at one side edge of said 25
semiconductor wafer so that the base plate of said cutting blade faces the
side of the unworked region of said semiconductor wafer; the second cutting
step in which after said first rotational positioning step has been
finished, the plural 30 second streets are cut over a half region from the
one side edge toward the center of said semiconductor wafer by sequentially
repeating the cut-feeding for moving said semiconductor wafer and said
cutting blade correlative to each other in the cut-feeding direction and
the index-feeding 35 for moving said semiconductor wafer and said cutting
blade   20 1 5 MAY 2002 correlative to each other in the index direction at
right angles to the cut-feeding direction to index the gap of said second
streets; the second rotational positioning step in which after 5 said
second cutting step has been f inisfied, said semiconductor wafer is turned
by 180 degrees and said cutting blade is positioned at the other side edge
of said semiconductor wafer so that the side of the base plate of said
cutting blade faces the side of the unworked region of said 10
semiconductor wafer; and the third cutting step in which after said second
rotational positioning step has been finished, the plural second streets
are cut over the remaining half region from the other side edge toward the
center of said semiconductor 15 wafer by sequentially repeating the
cut-feeding for moving said semiconductor wafer and said cutting blade
correlative to each other in the cut-feeding direction and the index
feeding for moving said semiconductor wafer and said cutting blade
correlative to each other in the index direction at right 20 angles to the
cut-feeding direction to index the gap of said second streets.
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