DRESSING RING

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a dressing ring
including a ring-shaped dressing member for dressing a
processing stone, and to a grinding method of a workpiece
which includes a grinding step of grinding the workpiece
by a grinding wheel and a dressing step of dressing a
plurality of grinding stones of the grinding wheel by the
dressing member.

Description of the Related Art

In a manufacturing process of semiconductor device
chips, devices such as integrated circuits (ICs) are
first formed in individual regions defined by a plurality
of streets, for example, on a wafer that is made of a
semiconductor such as silicon and that includes the
streets set in a grid pattern on a front surface thereof.
Next, after the wafer is ground on a side of a back
surface thereof to thin the same, the wafer is divided
along the individual streets. As a consequence, the wafer
is divided into a plurality of semiconductor device
chips. In the grinding of the wafer (workpiece), a

grinding machine is used (see, for example, JP 2014-



124690R) .

The grinding machine includes a disc-shaped chuck
table that holds the workpiece under suction. Above the
chuck table, a grinding unit including a spindle 1is
disposed. On a lower end portion of the spindle, a disc-
shaped wheel mount is fixed, and on a lower surface of
the wheel mount, an annular grinding wheel is mounted.
The grinding wheel has an annular wheel base, and on a
lower surface of the wheel base, grinding stones are
arranged at substantially equal intervals along a
peripheral direction of the wheel base. Each grinding
stone has abrasive grains and a bonding material (binding
material) fixing the abrasive grains together.

As the grinding of the workpiece by the grinding
wheel proceeds, the grinding ability on a side of lower
surfaces of the grinding stones decreases due to loading,
glazing, and the like. It is hence needed to periodically
dress the grinding stones to restore their grinding
ability. To perform the dressing, however, first
substitution work is needed to move a workpiece which has
been held under suction on the chuck table, from the
chuck table to another plate, and then hold a disc-shaped
dressing board under suction on the chuck table.

Further, after the dressing is finished, second



substitution work is also needed to move the dressing
board which has been held under suction on the chuck
table, from the chuck table to a further place, and then
hold a workpiece under suction on the chuck table. The
first and second substitution works need to be performed
every time dressing is performed, so that the efficiency
of the grinding work decreases by the time needed for the

first and second substitution works.

SUMMARY OF THE INVENTION

With such a problem in view, the present invention
has as an object thereof to shorten the time needed for
substitution work between a workpiece and a dressing
board when grinding stones are dressed.

In accordance with an aspect of the present
invention, there is provided a dressing ring including a
ring-shaped dressing member for dressing a processing
stone.

Preferably, the dressing member may have an opening
in which a workpiece is arranged when the workpiece is
ground.

Also preferably, the dressing ring may further
include a ring-shaped support plate having an upper

surface on which the dressing member is fixed.



In accordance with another aspect of the present
invention, there is provided a grinding method of a
workpiece having a front surface and a back surface. The
grinding method includes a dressing member holding step
of holding a ring-shaped dressing member that has an
upper surface and an opening and is for dressing a
plurality of grinding stones of a grinding wheel, on a
holding surface of a chuck table, the holding surface
being capable of holding the workpiece thereon, a
workpiece holding step of holding the workpiece, with the
front surface thereof directed downward, in the opening
of the dressing member held on the holding surface such
that the back surface of the workpiece is located higher
than the upper surface of the dressing member, a grinding
step of grinding the workpiece by the grinding wheel that
is rotating about an axis of rotation of a spindle, and a
dressing step of dressing the grinding stones with the
dressing member by relatively moving the grinding wheel
toward the holding surface while rotating the chuck table
about a predetermined axis of rotation with the grinding
wheel positioned above the dressing member and further
outside of the workpiece in a radial direction of the
holding surface.

Preferably, the grinding step may include creep



feed grinding that grinds the workpiece while relatively
moving the grinding wheel, which is rotating about the
axis of rotation of the spindle with lower surfaces of
the grinding stones arranged at a predetermined height
position lower than the back surface of the workpiece
held on the holding surface but higher than the upper
surface of the dressing member, and the chuck table,
which holds the workpiece thereon and is not rotating
about the predetermined axis of rotation, in a
predetermined direction orthogonal to a longitudinal
direction of the spindle.

Also preferably, the grinding step may include
infeed grinding that grinds the workpiece while
relatively moving the grinding wheel, which is rotating
about the axis of rotation of the spindle, and the chuck
table, which holds the workpiece thereon and is rotating
about the predetermined axis of rotation, along a
longitudinal direction of the spindle.

The dressing ring according to the aspect of the
present invention includes the ring-shaped dressing
member for dressing the processing stone. By arranging
the workpiece in the opening of the dressing ring, for
example, the dressing ring and the workpiece can

concurrently be held under suction on the chuck table. It



is therefore possible to eliminate the time that would
otherwise be needed for the substitution work between the
workpiece and a dressing board on the chuck table.

The grinding method of the workpiece according to
the other aspect of the present invention includes the
dressing member holding step of holding the ring-shaped
dressing member on the holding surface of the chuck
table, the workpiece holding step of holding the
workpiece in the opening of the dressing member such that
the back surface of the workpiece is located higher than
the upper surface of the dressing member, the grinding
step, and the dressing step. In the grinding step, the
workpiece can be ground by the grinding wheel that is
rotating about the axis of rotation of the spindle.

Further, in the dressing step, the grinding wheel
is positioned above the dressing member and further
outside of the workpiece in the radial direction of the
holding surface. By relatively moving the grinding wheel
toward the holding surface in the above-mentioned state
while rotating the chuck table about the predetermined
axis of rotation, the grinding stones can be dressed with
the dressing member. Since the dressing ring and the
workpiece can concurrently be held under suction on the

chuck table as described above, it is possible to



eliminate the time that would otherwise be needed for the
substitution work between the workpiece and the dressing
board on the chuck table.

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 claims with
reference to the attached drawings showing some preferred

embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a perspective view of a dressing member
and a support plate in a dressing ring according to an
embodiment of a first aspect of the present invention;

FIG. 1B is a perspective view of the dressing ring
of FIG. 1A;

FIG. 2 is a flow diagram illustrating a grinding
method according to a first embodiment of a second aspect
of the present invention for a single workpiece;

FIG. 3A is a view illustrating a dressing member
holding step in the grinding method of FIG. 2;

FIG. 3B is a perspective view of the dressing ring

of FIG. 1B held on a holding surface of a chuck table in



the dressing member holding step of FIG. 3A;

FIG. 4A is a view illustrating a workpiece holding
step in the grinding method of FIG. 2;

FIG. 4B is a perspective view of the workpiece held
on the holding surface of the chuck table in the
workpiece holding step of FIG. 4A;

FIG. 5A is a partly cross-sectional side view
illustrating creep feed grinding as a first example of a
grinding step in the grinding method of FIG. 2;

FIG. 5B is a top view illustrating the creep feed
grinding of FIG. 5A;

FIG. 6A is a partly cross-sectional side view
illustrating a dressing step in the grinding method of
FIG. 2;

FIG. 6B is a top view illustrating the dressing
step of FIG. 6A;

FIG. 7A is a partly cross-sectional side view
illustrating infeed grinding as a second example of the
grinding step in the grinding method of FIG. 2;

FIG. 7B is a top view illustrating the infeed
grinding of FIG. 7A;

FIG. 8 is a flow diagram illustrating a grinding
method according to a second embodiment of the second

aspect of the present invention for a plurality of



workpieces;

FIG. 9A is a partly cross-sectional side view
illustrating creep feed grinding as an example of a
grinding step in a grinding method according to a third
embodiment of the second aspect of the present invention
for a plurality of workpieces; and

FIG. 9B is a top view illustrating the creep feed

grinding of FIG. O9A.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
With reference to FIGS. 1A and 1B of the attached

drawings, a description will be made regarding a dressing
ring 2 according to an embodiment of a first aspect of
the present invention. The construction, shape, and the
like of the dressing ring 2 for use in dressing will be
described first. FIG. 1A is a perspective view of a
dressing member 4 and a support plate 6 that are included
in the dressing ring 2, and FIG. 1B is a perspective view
of the dressing ring 2. The dressing member 4 is used to
dress a processing stone(s) such as grinding stones 26b
to be described below or a cutting stone of a cutting
blade (not illustrated). The dressing member 4 contains
abrasive grains of white alundum (WA), green carbon (GC),

or the like and a bonding material (binding material)



such as a vitrified bond or a resin bond with which the
abrasive grains are fixed together.

The dressing member 4 in this embodiment is in the
shape of a planar ring having an upper surface 4a and a
lower surface 4b and has, at a central part thereof, an
opening 4c that is arranged substantially concentrically
with its outer periphery and that has a predetermined
diameter. The dressing member 4 has a thickness of, for
example, approximately several hundred micrometers to 1
mm. It is to be noted that the thickness of the dressing
member 4 may be set appropriately according to the
thickness of a workpiece 11 (see FIG. 4A, etc.). The
support plate 6 is in the shape of a planar ring and has
an upper surface 6a and a lower surface 6b. The dressing
member 4 is fixed at the lower surface 4b thereof on the
upper surface 6a of the support plate 6 with an adhesive
(not illustrated). The support plate 6 is made of, for
example, such a resin as an acrylic resin or a vinyl
chloride resin or a composite material such as glass
fiber-reinforced polyethylene terephthalate.

The thickness of the support plate 6 is, for
example, approximately several hundred micrometers to 1
mm. However, the support plate 6 may have a thickness set

appropriately according to the thickness of the workpiece
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11. The support plate 6 in this embodiment has an outer
diameter greater than that of the dressing member 4. The
support plate 6 has an opening 6c arranged substantially
concentrically with its outer periphery. The opening 6c
has substantially the same diameter as the opening 4c of
the dressing member 4. The support plate 6 is arranged
relative to the dressing member 4 such that the opening
6c coincides in center with the opening 4c as seen in top
plan view.

Referring to FIGS. 2 through 6B, a description will
next be made regarding a grinding method according to a
first embodiment of a second aspect of the present
invention for the single workpiece 11. FIG. 2 is a flow
diagram illustrating the grinding method according to the
first embodiment when creep feed grinding is applied to
the single workpiece 11. For the grinding of the
workpiece 11, a grinding machine 8 (see FIG. 5A) is used.
Here, the construction of the grinding machine 8 is
described with reference to FIGS. 5A and 5B. It is to be
noted that an X-axis direction (front and rear
direction), a Y-axis direction (left and right
direction), and a Z-axis direction (up and down
direction), all of which are indicated in FIGS. 5A and

5B, are orthogonal to one another.
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The grinding machine 8 has a disc-shaped chuck
table 10. The chuck table 10 has a frame 12 made of
nonporous ceramics or the like. The frame 12 has a
bottomed cylindrical shape of a diameter sufficiently
greater than its height. In a bottom surface of a
cylindrical recessed portion of the frame 12, a plurality
of flow paths is formed radially. In the frame 12, a
central flow path is also formed such that it extends
through the center of the bottom surface of the recessed
portion. The central flow path is connected at one end
thereof to the radially formed flow paths, and at the
other end thereof to a suction source (not illustrated)
such as a vacuum pump or ejector.

A disc-shaped porous plate 14 made of porous
ceramics is fixed in the recessed portion of the frame
12. On an outer peripheral portion of the porous plate
14, a nonporous ring 16 made of similar ceramics to the
frame 12 is disposed. Further, on an outer peripheral
portion of the nonporous ring 16, a porous ring 18 made
of porous ceramics like the porous plate 14 is disposed.
The porous ring 18, at an outer peripheral side surface
thereof, is in contact with an inner peripheral side
surface of the frame 12. The frame 12, the porous plate

14, the nonporous ring 16, and the porous ring 18 are
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flush with one another at their upper surfaces, thereby
constituting a substantially planar holding surface 10a.
A negative pressure is transmitted from the suction
source to each of the upper surfaces of the porous plate
14 and the porous ring 18. It is to be noted that, in
this embodiment, the porous plate 14 is substantially the
same in diameter as the workpiece 11 and the outer
diameter of the nonporous ring 16 (in other words, the
inner diameter of the porous ring 18) is substantially
the same as the inner diameters of the openings 4c and
6cC.

Below the chuck table 10, a rotary drive source
such as a motor is disposed. The chuck table 10 is
rotatable by the rotary drive source about a
predetermined axis of rotation (for example, an axis 10b
of rotation (see FIG. 6A) set substantially in parallel
with the Z-axis direction). The rotary drive source is
supported on an X-axis direction moving plate (not
illustrated) that constitutes an X-axis direction moving
mechanism (not illustrated). The X-axis direction moving
plate is slidably mounted on a pair of guide rails (not
illustrated) arranged substantially in parallel with the
X-axis direction.

On a side of a lower surface of the X-axis

13



direction moving plate, a nut portion (not illustrated)
is disposed. To this nut portion, a ball screw (not
illustrated) is rotatably connected. The ball screw is
arranged substantially in parallel with the X-axis
direction between the paired guide rails. To one end
portion of the ball screw, a drive source (not
illustrated) such as a stepping motor is connected. When
the drive source is operated, the X-axis direction moving
plate moves along the X-axis direction. Above the chuck
table 10, a grinding unit 20 is arranged.

To the grinding unit 20, a Z-axis direction moving
mechanism (not illustrated) is connected. The Z-axis
direction moving mechanism has a pair of guide rails (not
illustrated) arranged along the Z-axis direction. On the
pair of guide rails, a Z-axis direction moving plate (not
illustrated) is slidably mounted. On a rear side of the
Z-axis direction moving plate, a nut portion (not
illustrated) is disposed. To the nut portion, a ball
screw (not illustrated) that is disposed along the Z-axis
direction between the paired guide rails is rotatably
connected via a plurality of balls (not illustrated).

A drive source (not illustrated) such as a stepping
motor is connected to an upper end portion of the ball

screw. When the ball screw is rotated by the drive
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source, the Z-axis direction moving plate is moved in the
Z-axis direction along the guide rails. The above-
mentioned grinding unit 20 is fixed on the Z-axis
direction moving plate. The grinding unit 20 has a
cylindrical spindle housing (not illustrated). A
cylindrical spindle 22 is rotatably accommodated at a
portion thereof in the spindle housing. The spindle 22 in
this embodiment is arranged with a longitudinal direction
thereof, that is, an axis 22a of rotation thereof,
arranged along the Z-axis direction.

On an upper end portion of the spindle 22, a rotary
drive source (not illustrated) such as a motor is
disposed. On a lower end portion of the spindle 22, an
annular grinding wheel 26 is mounted via a disc-shaped
wheel mount 24. The grinding wheel 26 has an annular
wheel base 26a made of a metal material such as an
aluminum alloy. On a lower surface of the wheel base 263,
the grinding stones 26b are arranged at substantially
equal intervals along a peripheral direction of the lower
surface of the wheel base 26a. The grinding stones 26Db
contain, for example, a binding material formed of metal,
ceramics, resin, or the like and abrasive grains formed
of diamond, cubic boron nitride (cBN), or the like. When

the spindle 22 is rotated, the grinding wheel 26 rotates

15



about the axis 22a of rotation of the spindle 22. When
the workpiece 11 is ground, grinding water such as pure
water is supplied from a grinding water supply nozzle
(not illustrated) to a region of contact between the
workpiece 11 and the grinding stones 26b.

When the workpiece 11 is ground with the grinding
machine 8, the dressing ring 2 is first arranged on the
holding surface 10a such that the dressing ring 2
overlaps with the porous ring 18 and the upper surface 4a
is directed upward (see FIG. 3A). The suction source is
next operated to hold the dressing ring 2 under suction
on the porous ring 18 (in other words, a part of the
holding surface 10a) (dressing member holding step S10).
FIG. 3A is a view illustrating the dressing member
holding step S10, and FIG. 3B is a perspective view of
the dressing ring 2 held on the holding surface 10a.

After the dressing member holding step S10, the
workpiece 11 of substantially the same diameter as an
outer periphery of the porous plate 14 is arranged in the
openings (specifically, the openings 4c and 6c) of the
dressing ring 2 (see FIG. 4A). The workpiece 11 is, for
example, a disc-shaped wafer made of silicon and having a
plurality of devices (not illustrated) formed on a front

surface 1la thereof. No particular limitation is however
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imposed on the material of the workpiece 11. The
workpiece 11 may be made of a compound semiconductor such
as silicon carbide (SiC) or gallium nitride (GaN) or may
be made of another material.

On the side of the front surface 1lla of the
workpiece 11, a protective tape 13 made of resin is
bonded. The side of the front surface 1lla of the
workpiece 11 is held under suction on the porous plate 14
(in other words, another part of the holding surface 10a)
via the protective tape 13 such that a back surface 11b
of the workpiece 11 is exposed upward (workpiece holding
step S20). FIG. 4A is a view illustrating the workpiece
holding step S20, and FIG. 4B is a perspective view of
the workpiece 11 held on the holding surface 10a. The
total thickness of the protective tape 13 and the
workpiece 11 that is yet to be ground is greater than the
thickness of the dressing ring 2 (in other words, the
distance from the upper surface 4a to the lower surface
6b) . When the side of the front surface 1lla is held under
suction on the holding surface 10a, the back surface
(upper surface) 1lb of the workpiece 11 is therefore
located higher than the upper surface 4a of the dressing
member 4.

The thickness of the dressing ring 2 is adjusted

17



such that the upper surface 4a of the dressing member 4
is located lower than a height corresponding to the
thickness of the workpiece 11 that has been ground by the
grinding machine 8. It is to be noted that the height
position of the upper surface 4a may be adjusted by
disposing annular stepped portions (not illustrated) on
the porous ring 18 and an outer peripheral portion of the
frame 12. With the annular stepped portions disposed, the
upper surface 4a of the dressing member 4 can be arranged
lower than the height corresponding to the thickness of
the workpiece 11 that has been ground. Further, when the
thickness of the dressing ring 2 is set at a
predetermined value or greater, the mechanical strength
of the dressing ring 2 can be ensured.

After the workpiece holding step S20, the workpiece
11 is ground (grinding step S30). In the grinding step
S30 in this embodiment, creep feed grinding is applied as
a first example to the workpiece 11. FIG. 5A is a partly
cross—-sectional side view illustrating the creep feed
grinding as the first example of the grinding step S30,
and FIG. 5B is a top view illustrating the creep feed
grinding. In the creep feed grinding, lower surfaces 26c¢
of the grinding stones 26b of the grinding wheel 26,

which is rotating about the axis 22a of rotation of the
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spindle 22, are arranged at a height position h lower
than the back surface 11lb of the workpiece 11 held under
suction on the holding surface 10a but higher than the
upper surface 4a of the dressing member 4. Further, the
chuck table 10 with the workpiece 11 held thereon is
moved from a predetermined moving start position along
the X-axis direction (predetermined direction) as
indicated by an arrow in FIGS. 5A and 5B without rotation
of the chuck table 10 about the axis 10b of rotation.
When the workpiece 11 moves right below the
grinding stones 26b, the back surface 1lb of the
workpiece 11 comes into contact with the lower surfaces
26c of the grinding stones 26b, and the workpiece 11 is
ground on the side of the back surface 11b thereof. 1In
this manner, the workpiece 11 is ground on the side of
the back surface 11b thereof while the chuck table 10 and
the grinding wheel 26 are relatively moved in the X-axis
direction. After the workpiece 11 has been moved to
inside the grinding stones 26b arranged in the annular
pattern by processing feed of the chuck table 10 in the
X-axis direction, the grinding unit 20 is once raised
such that the lower surfaces 26c of the grinding stones
26b are located higher than the back surface 11b. After

that, the chuck table 10 is returned to the predetermined
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moving start position.

The single pass of grinding (1 pass) by the
movement of the chuck table 10 from the predetermined
moving start position, the raising of the grinding unit
20, and the returning of the chuck table 10 to the
predetermined moving start position are a series of
operations to be performed when a single pass of creep
feed grinding is to be applied to the single workpiece
11. In order to thin the workpiece 11 to a predetermined
thickness, 10 passes (in other words, 10 sets of the
series of operations) are needed, for example. 1In
general, however, the grinding ability of the grinding
stones 26b decreases before 10 passes are finished, and
therefore, a need arises to apply dressing to the
grinding stones 26b. At the time of the finish of the
fifth pass, for example, dressing needs to be performed
("YES” in S40) (see FIG. 2). In this case, dressing is
performed on the grinding stones 26b by the dressing ring
2 (dressing step S50).

FIG. 6A is a partly cross-sectional side view
illustrating the dressing step S50, and FIG. 6B is a top
view illustrating the dressing step S50. In the dressing
step S50, with the grinding wheel 26 positioned above the

dressing member 4 and further outside an outer periphery
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of the workpiece 11 in a radial direction of the holding
surface 10a, the grinding wheel 26 is relatively moved
toward the holding surface 10a as indicated by an arrow
in FIG. 6A while the chuck table 10 is rotated about the
axis 10b of rotation. The rotational speed of the chuck
table 10 is set, for example, at a predetermined value of
40 rpm or higher but 300 rpm or lower, whereas the
rotational speed of the spindle 22 is set at a
predetermined value of 1,000 rpm or higher but 3,000 rpm
or lower. Further, the grinding feed rate of, for
example, the grinding wheel 26 (in other words, the
moving speed at which the grinding wheel 26 is lowered
along the Z-axis direction) is set at a predetermined
value of 0.5 pm/s or higher but 6.0 pm/s or lower.

If the grinding stones 26b are dressed for a
predetermined period of time after their lower surfaces
26c come into contact with the upper surface 4a of the
dressing member 4, the grinding ability of the grinding
stones 26b is substantially restored. When finish-
grinding stones 26b are to be dressed by a grinding wheel
of 200 mm diameter, for example, dressing conditions are
set as follows:

Rotational speed of chuck table: 40 rpm

Rotational speed of spindle: 2,000 rpm

21



Grinding feed rate: 1.0 pm/s

Predetermined period of time: 300 s

After the dressing step S50, the grinding of the
single workpiece 11 has not been finished yet (“NO” in
S60), so that the flow returns to the grinding step S30
to perform creep feed grinding corresponding to the
remaining sixth pass to the tenth pass. If the creep feed
grinding corresponding to the tenth pass is finished
(“YES” in S60), on the other hand, the flow is ended. As
the workpiece 11 and the dressing ring 2 can concurrently
be held under suction on the holding surface 10a in this
embodiment as described above, the time that would
otherwise be needed for substitution work between the
workpiece 11 and the dressing board on the chuck table 10
can be eliminated. In addition, the grinding wheel 26 is
subjected to dressing in the manner of infeed grinding
(in other words, infeed dressing) in the dressing step
S50. It is to be noted that infeed dressing has such a
merit that the positions of lower ends of abrasive grains
on the lower surfaces 26c of the grinding stones 26b can
be made uniform compared with creep feed dressing in
which the grinding wheel 26 is dressed in the manner of
creep feed grinding.

With reference to FIGS. 7A and 7B, a description
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will next be made regarding a second example of the
grinding step S30 in the grinding method according to the
first embodiment of the second aspect of the present
invention for a single workpiece 11. In the grinding step
S30 in the grinding method of the second example, infeed
grinding is performed instead of creep feed grinding.
FIG. 7A is a partly cross-sectional side view
illustrating the infeed grinding, and FIG. 7B is a top
view illustrating the infeed grinding. The shape of a
holding surface 10a in the second example of the grinding
step S30 is different from that in the first example of
the grinding step S30, and has a conical shape slightly
protruding at a central portion compared with an outer
peripheral portion. In FIG. 7A, however, the holding
surface 10a is illustrated to be substantially planar for
the sake of convenience. In FIG. 7A, the axis 10b of
rotation is also illustrated to be substantially parallel
to the Z-axis direction for the sake of convenience
although the axis 10b of rotation is tilted with respect
to the Z-axis such that a part of the holding surface 10a
lies substantially parallel to a plane of grinding
defined by a trajectory of the lower surfaces 26c of the
grinding stones 26b.

In the infeed grinding, the grinding wheel 26,
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which is rotating about the axis 22a of rotation of the
spindle 22, is fed for grinding along the Z-axis
direction toward the chuck table 10 that is rotating
about the axis 10b of rotation with a workpiece 11 held
thereon. When the grinding stones 26b come into contact
with the back surface 11b of the workpiece 11, the
workpiece 11 is ground on the side of the back surface
11b. In this manner, the workpiece 11 is ground while the
grinding wheel 26 and the chuck table 10 are relatively
moved along the Z-axis direction as indicated by an arrow
in FIG. 7A.

FIG. 8 is a flow diagram illustrating a grinding
method according to a second embodiment of the second
aspect of the present invention for a plurality of
workpieces 11. If dressing is not needed after one of the
workpieces 11 has been thinned to a predetermined
thickness in the grinding step S30 (“NO” in S40), the
workpiece 11 is unloaded from the holding surface 10a,
another or further one of the workpieces 11 is newly
loaded onto the chuck table 10. In this manner, the
workpieces 11 are sequentially subjected to infeed
grinding. A need, however, arises to perform dressing on
the grinding stones 26b depending on the extent of a

decrease in the grinding ability of the grinding stones
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26b after one or more of the workpieces 11 have been
subjected to the infeed grinding (“YES” in S40). In the
second embodiment, infeed dressing is also performed in
the dressing step S50, and therefore, the workpiece 11
under processing may be left as held under suction on the
holding surface 10a. It is to be noted that the workpiece
11 that has been processed may be unloaded from the
holding surface 10a.

If another or further one of the workpieces 11 is
ground after the dressing step S50 (“YES” in S62), the
flow returns to the workpiece holding step S20. If
another or further workpiece 11 is not ground (“NO” in
S62), on the other hand, the flow is ended. As the
workpiece 11 and the dressing ring 2 can also be held
concurrently under suction on the holding surface 10a in
this embodiment, the time that would otherwise be needed
for substitution work between the workpiece 11 and the
dressing board on the chuck table 10 can be eliminated.

With reference to FIGS. 9A and 9B, a description
will next be made regarding a grinding method according
to a third embodiment of the second aspect of the present
invention. In the third embodiment, creep feed grinding
is applied to three strip substrates 21 instead of the

single disc-shaped workpiece 11. Each strip substrate 21
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has the shape of a rectangular plate, and a plurality of
device chips (not illustrated) is disposed inside the
strip substrate 21 such that the device chips are covered
with a sealing resin, a molding resin, or the like. Each
strip substrate 21 is held under suction on a holding
surface 10a.

A chuck table 10 in the third embodiment is,
however, different in construction from those in the
first and second embodiments. Described specifically,
porous plates 14 are fixed in a recessed portion of a
frame 12 and have, on upper surfaces thereof, rectangular
suction areas l4a corresponding to the respective strip
substrates 21. Peripheries of the individual porous
plates 14 including the suction areas 1l4a are each
surrounded by one or two straight boundary portions 30
made of nonporous ceramics and a nonporous ring 16. It is
to be noted that, in the grinding method according to the
third embodiment, the holding surface 10a is
substantially planar as in the first embodiment, and the
frame 12, the porous plates 14, the nonporous ring 16,
the porous ring 18, and the boundary portions 30 are
flush with one another at their upper surfaces.

In the third embodiment, the strip substrates 21

are ground on the side of upper surfaces 2la thereof
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according to the flow illustrated in FIG. 2. 1In the
grinding step S30, the three strip substrates 21 are
concurrently held under suction on the chuck table 10,
and the chuck table 10 is moved in the X-axis direction
as indicated by an arrow in FIGS. 9A and 9B while not
being rotated about the axis 10b of rotation. Then, the
individual strip substrates 21 are subjected to creep
feed grinding.

FIG. 9A is a partly cross-sectional side view
illustrating the creep feed grinding, and FIG. 9B is a
top view illustrating the creep feed grinding. As the
strip substrates 21 and the dressing ring 2 can also be
held concurrently under suction on the holding surface
10a in this embodiment, the time that would otherwise be
needed for substitution work between the strip substrates
21 and the dressing board on the chuck table 10 can be
eliminated. It is to be noted that the configurations,
methods, and the like according to the above-mentioned
embodiments can be practiced with changes or
modifications made as appropriate to such an extent as
not departing from the scope of the object of the present
invention.

The present invention is not limited to the details

of the above described preferred embodiments. The scope
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of the invention is defined by the appended claims and
all changes and modifications as fall within the
equivalence of the scope of the claims are therefore to

be embraced by the invention.
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WHAT IS CLAIMED IS:

1. A dressing ring comprising:

a ring-shaped dressing member for dressing a pro-
cessing stone.

2. The dressing ring according to claim 1, wherein
the dressing member has an opening in which a workpiece
is arranged when the workpiece is ground.

3. The dressing ring according to claim 1, further
comprising:

a ring-shaped support plate having an upper surface
on which the dressing member is fixed.

4. A grinding method of a workpiece having a front
surface and a back surface, comprising:

a dressing member holding step of holding a ring-
shaped dressing member that has an upper surface and an
opening and is for dressing a plurality of grinding
stones of a grinding wheel, on a holding surface of a
chuck table, the holding surface being capable of holding
the workpiece thereon;

a workpiece holding step of holding the workpiece,
with the front surface thereof directed downward, in the
opening of the dressing member held on the holding
surface such that the back surface of the workpiece is

located higher than the upper surface of the dressing
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member;

a grinding step of grinding the workpiece by the
grinding wheel that is rotating about an axis of rotation
of a spindle; and

a dressing step of dressing the grinding stones
with the dressing member by relatively moving the
grinding wheel toward the holding surface while rotating
the chuck table about a predetermined axis of rotation
with the grinding wheel positioned above the dressing
member and further outside of the workpiece in a radial
direction of the holding surface.

5. The grinding method according to claim 4,
wherein the grinding step includes creep feed grinding
that grinds the workpiece while relatively moving the
grinding wheel and the chuck table in a predetermined
direction orthogonal to a longitudinal direction of the
spindle, the grinding wheel rotating about the axis of
rotation of the spindle with lower surfaces of the
grinding stones arranged at a predetermined height
position lower than the back surface of the workpiece
held on the holding surface but higher than the upper
surface of the dressing member, the chuck table holding
the workpiece thereon and not rotating about the

predetermined axis of rotation.
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6. The grinding method according to claim 4,
wherein the grinding step includes infeed grinding that
grinds the workpiece while relatively moving the grinding
wheel and the chuck table along a longitudinal direction
of the spindle, the grinding wheel rotating about the
axis of rotation of the spindle, the chuck table holding
the workpiece thereon and rotating about the

predetermined axis of rotation.
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